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Introduction

1 Introduction

This Draft Acid Brook Groundwater-to-Surface Water Pathway Investigation Report was prepared for the
Pompton Lakes Works (PLW) Site located at 2000 Cannonball Road in Pompton Lakes, Passaic County,
New Jersey (“Site”). The Site was formerly operated by E.I. du Pont de Nemours and Company
(“DuPont”) and The Chemours Company FC, LLC (“Chemours”) was assigned responsibility from DuPont
for the investigation and remediation activities at the Site on July 1, 2015.

1.1 Investigation Objectives

The objectives of the groundwater-to-surface water pathway investigation were to assess the potential
for groundwater discharge to surface water and evaluate human health and ecological exposure to Site-
related volatile organic compounds (VOCs) tetrachloroethene (PCE), trichloroethene (TCE), and related
biodegradation byproducts in surface water from Acid Brook. Specific investigation objectives included:
< Identifying locations where shallow groundwater containing Site-related VOCs may discharge to
Acid Brook
< Evaluating concentrations of Site-related VOCs in surface water from Acid Brook
» Assessing potential risks to human and ecological receptors from exposure to Site-related VOCs
in surface water from Acid Brook

1.2  Investigation Background

Surface water samples collected from Acid Brook by the United States Environmental Protection Agency
(USEPA) in November 2011 and February 2012 contained detectable concentrations of several Site-
related VOCs, including PCE, TCE, and related biodegradation byproducts at three locations within the
Former Eastern Manufacturing Area (EMA) of the PLW Site. The highest concentrations were detected
near monitoring well MW-13 (NJDEP, 2012). DuPont (and later Chemours) conducted additional
groundwater and surface water investigation activities to assess Site-related VOC concentrations in
groundwater and characterize groundwater and surface water interactions within the middle to
southern portion of the EMA surrounding Acid Brook, hereinafter referred to as the “Study Area”
(Figure 1A). These investigations are summarized below with further details provided in Table 1 and the
Appendices.

Groundwater sampling (e.g., direct push and monitoring wells) was completed in 2012 and 2013 across
the Study Area and near the location of surface water detections to characterize hydrogeologic
conditions and groundwater quality. The investigation identified Site-related VOCs in soil and
groundwater upgradient of Acid Brook. The bottom of Acid Brook is approximately 4 to 5 feet (ft) below
ground surface (bgs) in the Study Area. During 2012, PCE and TCE were detected in groundwater
samples from 5.5 to 9 ft bgs immediately upgradient and downgradient of Acid Brook near the location
of the 2012 USEPA surface water sample (EPA SITE5) (see Figure 1 in O’Brien and Gere [2012];
Appendix Al). PCE and TCE were also detected in groundwater samples from 12.5 to 16 ft bgs. Shallow
and deeper interval (i.e., 5.5 to 16, 16 to 30, and 30 to 54 ft bgs) groundwater sampling was conducted
in 2013. Concentrations of Site-related VOCs were generally greater in shallow groundwater located in
the north-central portion of the Study Area to the north and west of Acid Brook and decreased in
samples collected at deeper intervals and toward the southern end of the Study Area (see Figures 4A

EHS Support LLC 1



DRAFT Acid Brook Groundwater-to-Surface Water Pathway Investigation Report — Pompton Lakes Works
Introduction

and 4B in O’Brien and Gere [2014]; Appendix A2). A total of 74 groundwater samples were collected
during these investigations.

Groundwater level measurements collected in 2012 and 2013 indicated that shallow groundwater
elevations fluctuate in response to precipitation and infiltration and that groundwater flows in a south-
southeast direction toward Acid Brook. Based on the data collected during these investigation activities,
it was concluded that when groundwater elevations are temporarily higher than streambed elevations
(mostly during high precipitation months), groundwater could discharge to surface water within Acid
Brook. Additional details on the 2012 investigation are provided in the Groundwater Characterization
Report — Well 13 Area Along Acid Brook (O’Brien and Gere, 2012; Appendix A1) and in the 2013
Supplemental Groundwater Investigation Report-Middle to Southern EMA (O’Brien and Gere, 2014;
Appendix A2). These reports were found acceptable by the New Jersey Department of Environmental
Protection (NJDEP) on April 11, 2013 and June 18, 2014, respectively.

The 2013 Supplemental Groundwater Investigation Report-Middle to Southern EMA (O’Brien and Gere,
2014) recommended additional investigation (i.e., thermal profiling) and an evaluation of potential
technologies to reduce concentrations in the zone of potential groundwater discharge to Acid Brook.
The longitudinal temperature profiling events included the contemporaneous measurement of water
quality parameters in surface water and groundwater from the Study Area in December 2014 and March
2015 (Table 1). Results of the longitudinal temperature profiling events identified a relatively small area
along Acid Brook where shallow groundwater may seasonally discharge between measurement
locations SWTP-5 and SWTP-11 (Figure 1A). Data from the 2014 and 2015 longitudinal temperature
profiling events are provided in Appendix B and Appendix C, respectively.

Results of a technology evaluation were used to develop a workplan for pilot testing in-situ chemical
oxidation (ISCO). The workplan and a permit-by-rule to conduct the testing were approved/issued by the
NJDEP on September 23, 2016. The design testing was implemented from 2016 through 2018. It was
determined based on design testing results that injection type technologies were not feasible due to
significant volumes of oxidant required to overcome the high oxidant consumption rates, combined with
low injection rates, occurrences of daylighting, challenges with geochemistry (e.g., high iron and low
buffering capacity), rebound observed, and the inability to adequately reduce groundwater Site-related
VOC concentrations below regulatory standards. Results of the pilot testing can be found in the Draft
Technical Memorandum-Onsite Groundwater Design Testing Results (HDR, 2018; Appendix A3). This
technical memorandum was approved by NJDEP on May 3, 2019.

As recommended in the Draft Technical Memorandum-Onsite Groundwater Design Testing Results , a
thermal imaging study was completed in July 2018, which identified one thermal anomaly?* (near SWTP-
30) in the north/south section of Acid Brook upstream from MW-13 (Figure 1A). A series of surface
water and groundwater sampling events were completed from November 2018 through December
2023. The objectives were to fill data gaps in the conceptual site model (CSM) with respect to identifying
specific areas of potential groundwater discharge to Acid Brook. Geochemical analyses indicated that
groundwater may discharge to Acid Brook in the vicinity of surface water sample locations ABSW-2 and
ABSW-1 (Figure 1A, Figure 3A, Figure 3B, Appendix E). Results of the sampling program are discussed in
further detail in Section 2.2.2.

! A thermal anomaly was defined as a variance of greater than 1 degree Celsius (°C) from ambient stream
temperatures.
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Key findings of the investigations summarized above have been integrated into an updated CSM for the
Study Area (Section 2).

1.3 Report Organization

The remaining sections of this report are organized as follows:

» Section 2: Conceptual Site Model — This section presents the updated CSM for the Study Area.

e Section 3: Human Health and Ecological Exposure Assessments — This section presents the
human health and ecological assessments of potential exposure to Site-related VOCs in surface
water from Acid Brook.

e Section 4: Conclusions and Recommendations — This section presents the investigation
conclusions based on the updated CSM and human health and ecological exposure assessments
and recommendations for Acid Brook based on the conclusions of the investigation.

» Section 5: References — This section lists the references cited in this report.
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2  Conceptual Site Model

A CSM for the Study Area was presented in the Groundwater Characterization Report — Well 13 Area
Along Acid Brook (O’Brien and Gere, 2012; Appendix Al) based on information from historical
operations, prior remedial investigations, and findings of the 2012 investigation. The CSM for the Study
Area has been expanded using data from investigation activities completed from 2013 to 2023. The
updated CSM presents the physical, chemical, and ecological processes that control the transport and
migration of Site-related VOCs from shallow groundwater to surface water, as well as the human health
and ecological exposure conditions within the Study Area.

2.1 Environmental Setting

The Site is situated within the Highlands Physiographic Province adjacent to the northwestern boundary
of the Newark Basin. The following sections describe the environmental setting of the PLW Site and
Study Area.

2.1.1 Geology

Bedrock beneath the Site consists of Precambrian gneiss and diabase. Two primary geologic units,
crystalline bedrock and alluvial deposits consisting of colluviums and stratified glacial drift, underlie the
PLW Site. The crystalline bedrock is comprised of deformed and metamorphosed high-grade gneisses.
The EMA, which encompasses the Study Area, is characterized by bedrock ridges with extensive to
scattered outcrops in the northern and middle portions and along the western edge in the southern
portion.

Overburden within the Study Area is approximately 36.5 ft thick. Overburden thickness decreases to
approximately 18 ft to the north and increases to approximately 67 ft to the south of the Study Area.
Unconsolidated deposits consist of 1 to 2 ft of gravel or topsoil at the surface underlain by alluvial sand,
silty sand, and silt with discontinuous gravel intervals. In the northern and central portions of the Study
Area, a silt layer is present (up to 7 ft in thickness) at the top of the soil column. Near monitoring well
13, the silt layer is not present but a thin clay layer, approximately 1 ft thick, is present at the top of the
soil column. A medium sand that grades downward into fine sand is also present in the upper 16 ft of
overburden (see Figures 3A to 3D in O'Brien and Gere [2014]; Appendix A2). The upper interval of silt
and permeable sand extends laterally toward Acid Brook. A conceptual cross section illustrating the
lithology of the Study Area is provided in Figure 2.

2.1.2 Hydrology

Acid Brook is a small, shallow, first order stream with a drainage basin that extends from its headwaters
in the Ramapo Mountains, just north of Interstate 287, to its confluence with Pompton Lake, just
downstream of Lakeside Avenue in Pompton Lakes, New Jersey. Acid Brook is highly responsive to
precipitation events and associated stormwater runoff within the drainage basin. Flow estimates from
the United States Geological Survey (USGS) StreamStats application indicate that the Acid Brook
drainage basin, as delineated from a point near the downstream property boundary of the PLW Site, has
monthly minimum average seven consecutive day flow with recurrence interval of 10 years
(“MA7CD10”) flows that are less than 0.1 cubic feet per second (CFS) from June to November
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(Appendix F).2 Streams with MA7CD10 flows less than 0.1 CFS are classified as intermittent by NJDEP
Surface Water Quality Standards (SWQS) New Jersey Administrative Code (N.J.A.C.) 7:9B. Field
observations corroborate USGS StreamStats flow estimates and intermittent classification as Acid Brook
is routinely subject to drying within the Study Area in summer and fall.

Despite its intermittent flows, NJDEP classifies Acid Brook as a freshwater non-trout waterbody
(FW2-NT) based on the FW2-NT classification of the receiving waterbody, Pompton Lake. FW2-NT
classification is not appropriate for Acid Brook where it traverses the PLW Site, as this reach does not
support the designated uses of FW2 waters based on its limited hydrology. The small, shallow size and
intermittent flows of Acid Brook limit the potential for primary contact recreation and preclude use for
industrial, agricultural, and public potable water supply. Access to Acid Brook at the PLW Site is also
secured by fencing and no trespassing signage, further reducing the potential for primary contact
recreation.

Saturated soils within the Study Area range from approximately 4 to 12 ft bgs and vary seasonally in
response to precipitation and infiltration. Saturated thickness of the aquifer ranges from 1.8 ft to greater
than 30 ft, generally following the topography of the Acid Brook Valley and bedrock depths.
Groundwater in the former EMA generally flows south toward the PLW Site groundwater extraction and
treatment system, except in the presence of bedrock outcrops or significant topography where
groundwater may flow down slope towards Acid Brook. Within the Study Area, shallow groundwater to
the north of Acid Brook flows in a south-southeast direction toward the brook. As a result, shallow
groundwater may discharge to Acid Brook via the permeable sands that extend laterally toward the
brook under certain conditions when groundwater elevations are temporarily higher than streambed
elevations (Figure 2).

Results of longitudinal temperature profiling and geochemical analysis of groundwater and surface
water samples from the Study Area indicate that shallow groundwater may discharge to Acid Brook
within a localized area under certain hydrogeologic conditions. Longitudinal temperature profiling
identified a localized area where shallow groundwater may seasonally discharge to Acid Brook between
measurement locations SWTP-5 and SWTP-11 (Figure 1A; Appendix B and Appendix C). A supplemental
thermal imaging study conducted in July 2018 identified one thermal anomaly along the right bank toe
of Acid Brook near SWTP-30 (Figure 1A), indicative of cooler water discharge to warmer surface water
(Appendix D). However, further inspection of this location during subsequent surface water sampling
events and analytical results for surface water samples from this section of Acid Brook (i.e., locations
ABSW-5 and ABSW-4) were not indicative of a groundwater-to-surface water pathway for Site-related
VOCs in this area.

Geochemical analysis indicated that groundwater may discharge to Acid Brook in the vicinity of surface
water sample locations ABSW-2 and ABSW-1 (Figure 1A). Geochemical analysis of groundwater and
surface water samples collected in 2019 indicated that surface water from sample locations ABSW-2,
ABSW-1, and ABSW-0 (downstream sample locations within the Study Area) followed a slight but
systematic downstream compositional shift toward that of groundwater in wells PZ-4 and PM-6 with
increasing cation, sulfate, and bicarbonate; and decreasing chloride and temperature (Figure 3A and

2 https://streamstats.usgs.qov/ss/. Accessed August 9, 2023.
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Figure 3B; Appendix E). This compositional shift indicated that groundwater may discharge to Acid
Brook in the vicinity of surface water sample locations ABSW-2 and ABSW-1.

The localized area where geochemical analyses indicated that groundwater may discharge to Acid Brook
(near surface water sample locations ABSW-2 and ABSW-1) coincides with a nearly 90-degree westward
bend in the Acid Brook channel (Figure 1A). Downstream of the bend (between ABSW-2 and ABSW-0),
the west-southwest channel alignment is essentially perpendicular to the south-southeastward
groundwater flow direction and is directly downgradient of identified Site-related VOCs in groundwater
in the vicinity of wells PM-6 and PM-9. The geochemical analyses support the conclusions of previous
investigations (Section 1.2) and indicate that at times when the groundwater table elevation is
temporarily increased, the west-southwest channel alignment of Acid Brook may intercept shallow
groundwater discharging from permeable sand overburden deposits that likely connect laterally with
the brook channel (Figure 2). Groundwater elevations and potential groundwater discharges to Acid
Brook are seasonally controlled by longer periods of precipitation which increases infiltration within the
basin that may cause the water table to temporarily rise.

Field observations and periodic surface water elevation monitoring indicate that surface water
elevations in Acid Brook fluctuate seasonally in response to precipitation, infiltration, and groundwater
recharge. Figure 4 shows increased precipitation generally results in an increase in surface water and
groundwater elevations. As precipitation decreases, groundwater and surface water elevations also
decrease. This finding is consistent with field observations of water not flowing within Acid Brook or only
existing in small, stagnant pools during drier periods of the year, specifically in the summer and fall.

Acid Brook provides low-quality habitat and has limited potential to support perennial aquatic
communities within the Study Area due to its physically modified conditions and intermittent flows. The
brook was de-silted and restored as part of an interim remedial measure in the 1990s, which included
the excavation of sediment and soil from the streambed and banks, respectively. Remediated portions
of Acid Brook were restored by backfilling the excavated surface with clean fill, installing a layer of
nonwoven geotextile fabric across the wetted perimeter, and armoring the bed and bank with rock
riprap or rounded river stone in the stream channel. Aquatic habitat provided by the brook within the
Study Area has been further diminished by dense stands of invasive common reed (Phragmites
australis).

Acid Brook has limited potential to support perennial aquatic communities within the Study Area due to
its intermittent flows. The brook is subject to drying in summer and fall based on the hydrological and
hydrogeological conditions presented above in Section 2.1.2 and Section 2.1.3. Intermittent flows limit
the potential for perennial aquatic communities, particularly fish populations, to become established. As
a result of its small size and intermittent flows, Acid Brook does not support edible size fish populations
that would support human health consumption pathways through recreational or subsistence exposure
scenarios. Ecological exposure is limited to direct contact pathways to temporary aquatic communities
including benthic invertebrates, herptiles, and a limited forage fish community.
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2.2 Conceptual Migration Pathways to Acid Brook

Physical migration of Site-related VOCs by erosion and transport of soil particles is not likely a
predominant pathway due to the well-established vegetative cover and relatively flat topography
surrounding Acid Brook within the Study Area. The discharge of shallow groundwater to a localized area
within Acid Brook is dependent on hydrogeological conditions when groundwater elevations are
temporarily higher than streambed elevations (Section 2.1.3). Although conditions may vary annually
based on precipitation amounts received within the basin, shallow groundwater migration to Acid Brook
is unlikely in summer and fall when the groundwater table is typically below the streambed elevation.

As presented in Section 2.1.3, geochemical analysis of groundwater and surface water samples from the
Study Area indicate that shallow groundwater may discharge to Acid Brook within a localized area near
surface water sample locations ABSW-2 and ABSW-1 where there is a nearly 90-degree westward bend
in the brook channel. Downstream of the bend near ABSW-2, the west-southwest channel alignment is
nearly perpendicular to the south-southeastward groundwater flow direction and is directly
downgradient of identified Site-related VOCs in soil and groundwater. At times when the groundwater
table elevation is sufficiently high, the west-southwest alignment of Acid Brook may intercept shallow
groundwater discharging from permeable sand overburden deposits that likely connect laterally with
the brook channel (Figure 2).

The following sections provide a summary of groundwater and Acid Brook surface water quality within
the Study Area.

2.2.1 Groundwater Quality

A summary of groundwater sample locations (shown on Figure 1B) used to characterize groundwater
quality in the Study Area is provided in Table 2 and analytical results are provided in Table 3A, Table 3B,
and Table 3C. Field parameters and analytical results for Site-related VOCs from the most recent
groundwater sampling events are presented in Appendix G and shown in Figure 5, respectively.

Groundwater investigation activities have identified and characterized Site-related VOCs in groundwater
within the Study Area. These investigations have identified Site-related VOCs immediately upgradient
and downgradient of the west-southwest reach of Acid Brook running nearly perpendicular to the south-
southeast direction of groundwater flow. PCE, TCE, and related biodegradation products have been
detected in groundwater at concentrations greater than NJDEP Groundwater Quality Standards for Class
IIA (GWIIA) at varying depths within the Study Area (Table 3A, Table 3B, and Table 3C). Concentrations
of Site-related VOCs were generally greater in shallow groundwater located in the north-central portion
of the Study Area to the north and west of Acid Brook and decreased in samples collected at deeper
intervals and toward the southern end of the Study Area (see Figures 4A and 4B in O’Brien and Gere
[2014]; Appendix A2).

2.2.2 Surface Water Quality

Surface water sampling was conducted in Acid Brook in 2018, 2019, and 2023 to characterize surface
water quality within the Study Area and support the assessment of human health and ecological
exposure to Site-related VOCs. Surface water sampling was conducted during cold and warm weather
seasons and conservative baseflows with hydrogeological conditions conducive to groundwater
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discharge to surface water (Figure 4). Baseflow conditions with hydrogeological conditions conducive to
groundwater discharge to surface water represent the most conservative exposure scenarios for human
and ecological receptors to surface water VOCs discharging from groundwater.

Five surface water sampling locations were initially established in Acid Brook based on the evaluation of
multiple lines-of-evidence, including:

e Groundwater investigation data

e USEPA surface water sampling analytical results

e Longitudinal surface water temperature profiling data

e Thermal imaging study data

The initial five surface water sampling locations in Acid Brook extended from ABSW-1 upstream to
ABSW-5 (Figure 1A) and have been refined during subsequent sampling events. Downstream sampling
location ABSW-0 was added in November 2019 to reduce uncertainty regarding the downstream extent
of the Study Area. Upstream sampling locations ABSW-3 and ABSW-4 were removed from the sampling
program after 2019 due to consistent results below the analytical limit of detection or infrequent, low-
level (J-qualified) detections. Location EPA Site5 was added in May 2023 for comparison to the historical
result for that location collected by USEPA in 2012. Sample location ABSW-6 was added in June 2023 to
provide a downstream sampling location adjacent to where Acid Brook exits the fenced portion of the
PLW Site (Figure 1A). Sampling at the PLW Site fenceline was not possible during the June 2023 surface
water sampling event, as this section of Acid Brook was dry at the time of sampling.

Surface water sampling was conducted in Acid Brook for analysis of Site-related VOCs via USEPA Method
8260 during six sampling events, including:

* November 20, 2018: 5 locations (ABSW-1 to ABSW-5)

e June 24, 2019: 5 locations (ABSW-1 to ABSW-5)

* November 26, 2019: 6 locations (ABSW-0 to ABSW-5)

e May 31, 2023: 5 locations (ABSW-0 to ABSW-2, EPA Site5, ABSW-5)

e June 21, 2023: 2 locations (ABSW-6, ABSW-0)

e December 7, 2023: 5 locations (ABSW-6, ABSW-0 to ABSW-2, ABSW-5)

A surface water sample summary is presented in Table 4, and associated field parameters are presented
in Appendix H.

Detections of Site-related VOCs in surface water samples from Acid Brook were limited within the Study
Area and included only low-level, often J-qualified (estimated), results (Table 5). The frequency and
magnitude of detections were most prevalent within a localized area of Acid Brook between locations
ABSW-2 and ABSW-1 (bounding location EPA Site5) (Figure 5). Locations ABSW-2 and ABSW-1 are
positioned along the west-southwest reach of Acid Brook that runs perpendicular to the south-
southeast direction of groundwater flow and directly downgradient of identified Site-related VOCs in soil
and shallow groundwater (Figure 1A). PCE concentrations in surface water sampled from location EPA
Site5 decreased from a maximum concentration of 10 micrograms per liter (ug/L) in 2012 to a low-level,
J-qualified result of 0.23 pg/L in 2023 (Table 5). Site-related VOC concentrations were less than the
analytical limit of detection or were low-level, J-qualified in surface water samples from the downstream
location (ABSW-6) (Figure 5).
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Analytical results for surface water samples from Acid Brook were compared to NJDEP FW2 Chronic
Human Health SWQC? and NJDEP FW2 Chronic Ecological Screening Criteria (ESC) for Aquatic Life*
(Table 5). None of the Site-related VOCs detected in surface water from Acid Brook exceeded NJDEP
FW?2 Chronic ESC for Aquatic Life in any sample. PCE and a related biodegradation product, vinyl chloride
(VC), were the only Site-related VOCs detected in surface water at concentrations exceeding NJDEP FW2
Chronic Human Health SWQC.

PCE concentrations marginally exceeded the NJDEP FW2 Chronic Human Health SWQC (0.34 ug/L) in
only 2 of 33 (6%) surface water samples, ABSW-1 (0.53 pg/L) and ABSW-2 (0.48 ug/L), located
downstream of the 90-degree bend where the west-southwest channel alignment of Acid Brook may
intercept shallow groundwater under certain hydrogeological conditions (Section 2.1.3). Concentrations
of the related biodegradation product VC exceeded the NJDEP FW2 Chronic Human Health SWQC (0.082
pg/L) in 10 of 33 (30%) surface water samples. VC concentrations exceeding NJDEP FW2 Chronic Human
Health SWQC included low-level, often J-qualified, detections ranging from 0.09 to 0.3 pg/L. The J-
qualified VC concentration (0.15 pg/L) measured in one of two samples collected at the downstream
location (ABSW-6) marginally exceeded the NJDEP FW2 Chronic Human Health SWQC (0.082 pg/L). All
other Site-related VOCs were below the NJDEP FW2 Chronic Human Health SWQC at ABSW-6 in the two
samples collected in June and December 2023 (Table 5; Figure 1A).

2.3 CSM Summary

A series of investigations were completed to collect adequate data to characterize groundwater and
surface water conditions across the Study Area and provide an understanding of the interactions
between these media. The physical and chemical elements of the CSM for the Study Area are
summarized below:

e Overburden geology within the Study Area consists of a historical fill layer underlain by
interbedded silt and sand layers in the upper 10 ft with some occurrences of gravel. Underlying
this layer is mainly a sand and silt/sand layer to a depth of 20 ft. Acid Brook is approximately 4 to
5 ft in depth across the Study Area and intersects the silt and sand layers. Depth to groundwater
ranges from 2 to 5 ft bgs across the Study Area, with a typical depth near the brook of 3.5 ft bgs.
o The potential for groundwater discharge to surface water is controlled by precipitation,

infiltration, and resultant temporary rise in groundwater elevations. Seasonally,
groundwater elevations typically recede below the streambed elevation of Acid Brook in
summer and fall, limiting the potential for groundwater discharge during this period.

o Geochemical analysis of groundwater and surface water indicates a localized area of
groundwater to surface water discharge along the west-southwest reach of Acid Brook that
runs perpendicular to the south-southeast direction of groundwater flow.

e Acid Brook is a small, shallow, first order stream that is the main conveyance of stormwater
runoff within the drainage basin (i.e., Interstate 287). The brook provides low-quality habitat
and has limited potential to support perennial aquatic communities within the Study Area due
to its physically modified conditions and intermittent flows. The aquatic habitats provided by
Acid Brook may support temporary aguatic communities within the Study Area, but do not
support edible size fish populations that would support human health consumption pathways
through recreational or subsistence exposure scenarios.

3 https://dep.nj.gov/wp-content/uploads/rules/rules/njac7 9b.pdf. Accessed February 7, 2024.
4 NJDEP Ecological Screening Criteria [rev. March 2009]. Accessed February 7, 2024.
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e Concentrations of Site-related VOCs were generally greater in shallow groundwater located in
the north-central portion of the Study Area to the north and west of Acid Brook and decreased
in samples collected at deeper intervals and toward the southern end of the Study Area.

« Analytical results for surface water samples collected from Acid Brook during baseflow
conditions with hydrogeological conditions conducive to groundwater discharge to surface
water, representative of conservative exposure scenarios for human and ecological receptors
(i.e., highest concentrations), were compared to NJDEP FW2 Chronic Human Health SWQC and
NJDEP FW2 Chronic ESC for Aquatic Life.

o None of the Site-related VOCs detected in surface water from Acid Brook exceeded NJDEP
FW?2 Chronic ESC for Aquatic Life in any sample.

o NJDEP FW2 Chronic Human Health SWQC were marginally exceeded for only PCE and a
related biodegradation product (VC) at several sample locations. It should be noted the

areas where the highest concentrations of Site-related VOCs were detected in surface water

and where groundwater may seasonally discharge to surface water under certain

hydrogeological conditions (i.e., ABSW-2 to ABSW-1) are within the secured site boundaries.

EHS Support LLC
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3  Human Health and Ecological Exposure Assessments

Based on the CSM presented in Section 2, human health and ecological exposure assessments were
conducted to evaluate potential risks to human and ecological receptors potentially exposed to Site-
related VOCs in Acid Brook surface water. The human health and ecological exposure assessments are
presented in the following sections.

3.1 Human Health Exposure Assessment

As specified in N.J.A.C. 7:9B-1.5(a)5,°> NJDEP FW2 Chronic Human Health SWQC for the protection of
human health in freshwaters are derived based the consumption of fish and water. However, Acid Brook
is not a drinking water source for human receptors and does not provide permanent aquatic habitats
capable of supporting edible sized fish populations for recreational or subsistence consumption
exposure scenarios (Section 2.1.4). Therefore, Site-specific screening levels (SLs) were developed using
regulatory accepted practices and guidelines to evaluate potential human exposure to Site-related VOCs
detected in surface water samples from Acid Brook based on exposure pathways that may occur in Acid
Brook on-Site and off-Site directly downgradient of the PLW Site.

3.1.1 Site-Specific Screening Level Derivation

Exposure pathways by which off-Site residents may be exposed to constituents of potential concern
(COPCs) in Acid Brook surface water are limited to the incidental ingestion of and dermal contact with
surface water while hiking, wading, or at play in off-Site portions of Acid Brook directly downstream of
the PLW Site. Direct contact may also occur in on-Site portions of Acid Brook while trespassing.

SLs for each of these on-Site and off-Site exposure scenarios were calculated consistent with procedures
found in N.J.A.C. 7:26D and the NJDEP guidance document Development of Alternative Remediation
Standards for the Ingestion-Dermal Pathways (NJDEP, 2008), as modified for surface water exposure.
Site-specific SLs protective of multiple-route exposure were calculated using USEPA risk assessment
methodology (USEPA, 1989) and USEPA’s Regional Screening Level (RSL) online calculator. Detailed
descriptions of the SL derivation calculations and assumptions are provided in Appendix I.

To assess potential on-Site exposures, Site-specific SLs were derived using the following assumptions:

e Forincidental exposure to surface water in on-Site por ons of Acid Brook during trespassing
ac Vi es, it was assumed that this contact would be limited to adolescents.

e Exposure was assumed to occur 1 to 2 mes per month, 8 months out of the year (April-
November; or 10 days per year). This frequency was selected because temperatures average
above 50 degrees Fahrenheit during this me frame. Each exposure event was assumed to last
for 30 minutes, which based on professional judgment is considered appropriate due to the
transitory ac vi es that are expected to occur.

e Adolescent trespassers were assumed to have on shoes; therefore, the exposed skin surface is
limited to head, hands, forearms, and lower legs. These assump ons are considered fairly
conserva ve since exposure is assumed to also occur in cooler weather months when addi onal
clothing (and much less dermal contact) is more likely.

5> Surface Water Quality Standards (last amended December 18, 2023). Accessed at https://dep.nj.gov/
wp-content/uploads/rules/rules/njac7_9b.pdf
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* Asurface water inges on rate of 10 milliliters per hours (mL/hour) was assumed as the poten al
inges on exposure related to a trespasser on the Site. This inges on rate is the USEPA Region 4
default value for wading ac vi es (USEPA, 2018).

To assess potential off-Site exposures directly downgradient of the PLW Site, Site-specific SLs were
derived using the following assumptions:

e Forincidental exposure to surface water in 0 -Site por ons of Acid Brook while hiking, wading,
or at play, three age-defined popula ons were considered: children (age 2-6 years), adolescents
(age 6-16 years), and adults.

e For the recreator scenario, it was assumed that a resident may come into contact with surface
water ino -Site por ons of Acid Brook more frequently than on-Site: on average 1to 2 mes
per week, 8 months out of the year (April-November; or 48 days per year). This value also
equates to 3 events per week during late spring/summer months and is consistent with the
USEPA Region 4 recommended surface water exposure frequency of 45 days per year for
recreators (USEPA, 2018).

< Similar to on-Site, each exposure event was assumed to last for 30 minutes.

e Child and adolescent residents were assumed to wear short-sleeved shirts and shorts with bare
feet. The exposed skin surface is limited to head, hands, forearms, lower legs, and feet. Adult
residents were assumed to have on shoes; therefore, the exposed skin surface is limited to head,
hands, forearms, and lower legs. As noted earlier, these assump ons are considered fairly
conserva ve since exposure is assumed to also occur in cooler weather months when addi onal
clothing (and much less dermal contact) is more likely.

e Similar to on-Site, an incidental inges on rate of 10 mL/hour was assumed.

These are considered conservative exposure assumptions for both exposure scenarios since water
within Acid Brook is intermittent (i.e., determined not to be present in all portions of the brook in the
summer months; Section 2.1.2); access to Acid Brook is restricted on-Site via fencing, signage, and
security; access points to Acid Brook directly downstream of the PLW Site are limited, including being
located off a private lane; and waterbodies with higher recreational value are present in the immediate
area (i.e., Wanaque River and Pompton Lake).

A summary of the SLs calculated for each exposure scenario is provided in the following table.® Each of
the screening levels shown are the lowest (or most protective) value calculated for each receptor (adult,
adolescent, or child) and endpoint (cancer or non-cancer). The Site-specific SLs should not be construed
as alternative remediation standards but rather SLs to evaluate potential human exposure to Site-
related VOCs detected in surface water.

On-Site Off-Site
Chemical Site-Specific Site-Specific
HH SL HH SL
Cis-1,2-Dichloroethene 61,000 6,670
Tetrachloroethene 23,200 1,740

b Site-specific SLs were calculated for all Site-related VOCs detected in surface water samples from Acid Brook. Only
5 of 10 Site-related VOCs were detected in surface water samples from Acid Brook.
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On-Site Off-Site
Chemical Site-Specific Site-Specific
HH SL HH SL
1,1,1-Trichloroethane* 43,400,000 4,810,000
Trichloroethene 2,560 209
Vinyl Chloride 460 0.90

Notes:

Units in micrograms per liter (ug/L).

* Calculated SLs exceeds theoretical ceiling limit and chemical-specific solubility value.
HH SL = human health screening level

The results of the human health exposure assessment based on the Site-specific SLs are presented in the
following sections.

3.1.2 Site-Specific Exposure Assessment

Analytical results for surface water samples collected from Acid Brook on the PLW Site in 2018, 2019,
and 2023 were compared to the Site-specific SLs derived for human health based on the assumptions
summarized above and provided in Appendix I. None of the analytical results for Site-related VOCs
detected in surface water samples from Acid Brook presented in Table 5 exceeded Site-specific SLs for
the protection of likely human health exposure pathways.

3.1.3 Exposure Assessment Summary

Site-specific SLs derived for this investigation are more representative than NJDEP FW2 Chronic Human
Health SWQC derived based on the consumption of fish and water because Acid Brook does not provide
permanent aquatic habitats capable of supporting edible sized fish populations for human consumption
and is not a drinking water source. Although the Site-specific SLs based on dermal contact and incidental
ingestion of surface water are considered more representative than the NJDEP FW2 Chronic Human
Health SWQC, the Site-specific SLs are still highly conservative as they assess potential human health
exposure pathways in Acid Brook based on potential receptor use within an area that is secured (i.e.,
trespassing would be required to access the section of Acid Brook where the highest concentrations of
Site-related VOCs in surface water were detected and where groundwater may seasonally discharge to
surface water under certain hydrogeological conditions [i.e., ABSW-2 to ABSW-1]). Given that none of
the Site-related VOCs detected in surface water samples exceeded Site-specific SLs that were derived
using highly conservative exposure assumptions, there is no unacceptable risk to human health
associated with exposure to Site-related VOCs in surface water from Acid Brook.

3.2  Ecological Exposure Assessment

The ecological assessment for potential exposure to Site-related VOCs in surface water from Acid Brook
is presented below for direct contact and ingestion exposure pathways.
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3.2.1 Direct Contact Pathways

Direct contact exposure pathways for ecological receptors are limited to temporary aquatic
communities including benthic invertebrates, herptiles, and a limited forage fish community due to the
physically modified, low-quality habitat conditions and intermittent flows within the Acid Brook Study
Area (Section 2.1.4). Analytical results for surface water samples collected from Acid Brook in 2018,
2019, and 2023 were compared to NJDEP FW2 Chronic ESC for Aguatic Life to assess direct contact
exposure pathways. NJDEP FW2 Chronic ESC for Aquatic Life are literature values derived for individual
constituents as conservative screening values intended to be protective of aquatic receptors based on
direct contact exposure pathways. If constituent levels are less than or equal to the ESC, adverse effects
to aquatic life are not likely and no further ecological assessment is warranted.

None of the Site-related VOCs detected in surface water samples collected from Acid Brook exceeded
NJDEP FW2 Chronic ESC for Aquatic Life (Table 5). Therefore, there is negligible potential for
unacceptable risk to aquatic receptors from direct contact exposure pathways to Site-related VOC
concentrations detected in surface water from Acid Brook.

3.2.2 Ingestion Pathways

VOCs generally do not pose a risk to aquatic receptors via ingestion exposure pathways due to low
bioaccumulation or biomagnification potential. USEPA (2000) indicates that constituents with a log
octanol-water partitioning coefficient (log Kow) greater than 3.5 are considered to be bioaccumulative.
Based on log Kow estimates obtained from the USEPA Estimation Programs Interface Suite™ KOWWIN
module, log Kow values for all Site-related VOCs were less than 3, indicating that none of the
constituents are expected to bioaccumulate:

Analyte Log Kow’
1,1,1-Trichloroethane 2.68
1,1-Dichloroethane 1.76
1,1-Dichloroethene 2.12
1,2-Dichloroethane 1.83
Carbon Tetrachloride 2.44
cis-1,2-Dichloroethene 1.98
Tetrachloroethene 2.97
trans-1,2-Dichloroethene 1.98
Trichloroethene 2.47
Vinyl Chloride 1.62

Consistent with log Kow values less than 3.5, none of the Site-related VOCs detected in surface water
from Acid Brook are identified as Persistent, Bioaccumulative, and Toxic Constituents as part of the
USEPA Toxics Release Inventory Program, or as important bioaccumulative constituents in the USEPA
Bioaccumulation Testing and Interpretation for Sediment Quality Assessment Report (USEPA, 2000).
Given that Site-related VOCs are not expected to bioaccumulate in biological tissues, there is negligible

" Log Kow estimates obtained from USEPA Estimation Programs Interface (EPI) SuiteTM KOWWIN module accessible
at: https://www.epa.gov/tsca-screening-tools/epi-suitetm-estimation-program-interface.
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potential for adverse ecological effects associated with the bioaccumulation and semi-aquatic wildlife
ingestion pathways.

3.2.3 Exposure Assessment Summary

None of the Site-related VOCs detected in surface water samples from Acid Brook exceeded NJDEP FW2
Chronic ESC for Aquatic Life, indicating negligible potential for adverse effects to aquatic life from direct
contact exposure pathways. Further, there is negligible potential for Site-related VOCs to bioaccumulate
into biological tissues and pose a risk to semi-aquatic wildlife through ingestion exposure pathways. The
physically modified, low-quality aquatic habitats, intermittent flows, and limited potential to support
perennial aquatic communities within Acid Brook discussed in Section 2.1.4 further support these
conclusions. Therefore, Site-related VOC concentrations detected in surface water samples from Acid
Brook do not present an unacceptable risk to aquatic or semi-aquatic ecological receptors.
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This report presents a summary of the findings of multi-media investigations conducted from 2012 to
2023 to assess the potential for groundwater discharge to surface water and to evaluate human health
and ecological exposure to Site-related VOCs in surface water within the Acid Brook Study Area. The
integrated findings of these investigations support a CSM that describes the physical, chemical, and
ecological processes that control the transport and migration of Site-related VOCs from shallow
groundwater to surface water, as well as the human health and ecological exposure conditions within
the Study Area. The following sections present the conclusions and recommendations supported by the
investigation findings and CSM presented in the report.

Key conclusions based on the integrated findings of the groundwater-to-surface water pathway
investigation for the Acid Brook Study Area are summarized below:

e The CSM indicated shallow groundwater containing Site-related VOCs may seasonally discharge
to a localized area of Acid Brook under certain hydrogeological conditions when the
groundwater elevation is temporarily higher than the Acid Brook streambed elevation. The
localized area of groundwater to surface water discharge was identified between ABSW-2 and
ABSW-1, where Acid Brook runs perpendicular to the direction of groundwater flow. This section
of the brook is within the secure fenced boundary of the PLW Site.

e Ecological exposure is limited to direct contact pathways to temporary aquatic communities due
to limited potential for Acid Brook to support perennial aquatic communities because of its
physically modified condition, intermittent flows, and low-quality habitat provided.

» Site-specific SLs derived for this investigation are more representative than NJDEP FW2 Chronic
Human Health SWQC derived based on the consumption of fish and water because Acid Brook
does not provide permanent aquatic habitats capable of supporting edible sized fish populations
for human consumption and is not a drinking water source.

* None of the Site-related VOCs detected in surface water samples from Acid Brook exceeded
Site-specific SLs derived for the protection of human health using highly conservative exposure
assumptions. Therefore, Site-related VOC concentrations detected in surface water samples
from Acid Brook do not present an unacceptable risk to human receptors.

« None of the Site-related VOCs detected in surface water samples from Acid Brook exceeded
NJDEP FW2 Chronic ESC for the protection of direct contact exposure to aguatic receptors.
Further, there is negligible potential for Site-related VOCs to bioaccumulate into biological
tissues and pose a risk to semi-aquatic wildlife through ingestion exposure pathways.

e Concentrations of Site-related VOCs measured in surface water at the original USEPA sampling
location (EPA Site5) have decreased almost two orders of magnitude since 2012 (i.e., 10 pg/L to
0.23 pg/L).

Based on the conclusions of this investigation, the recommended path forward for Acid Brook includes
continued surface water monitoring with review at five years. The on-Site Site-specific SLs are
recommended for continued evaluation of surface water monitoring results for Acid Brook. Sampling
location ABSW-6 is recommended to continue serving as the downstream sampling point near the
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southern fenced boundary of the PLW Site. The recommended surface water monitoring program for
Acid Brook includes:

e Years 1 to 2: Semi-annual (June and November) surface water monitoring of Site-related VOCs at
five sampling locations (ABSW-6, ABSW-0, ABSW-1, ABSW-2, and ABSW-5) in Acid Brook during
conservative, base flow conditions. Semi-annual surface water monitoring will be conducted
contemporaneously with Site-wide groundwater monitoring.

e Years 3 to 5: Annual surface water monitoring of Site-related VOCs at three locations (ABSW-6,
ABSW-2, and ABSW-5) in Acid Brook during conservative, base flow conditions. This
recommendation assumes no exceedances of on-Site Site-specific SLs for Site-related VOCs
during year 2.

After the 5" annual monitoring event, data will be evaluated including spatial and temporal trend
analyses to evaluate the conditions within the Acid Brook Study Area. Results of the evaluation will be
documented in a report to NJDEP to establish whether the current CSM conclusion that Site-related
VOCs in surface water do not pose an unacceptable risk to human health or ecological receptors within
Acid Brook is still applicable.
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Table 1

Groundwater and Surface Water Investigation Summary
Draft Acid Brook Groundwater-to-Surface Water Pathway Investigation Report
Pompton Lakes Works
Pompton Lakes, New Jersey

Sampling P.rogl.‘am and Date of Field Work Data Collected Sample Location IDs Results Report
Investigation
. . . Groundwater r.esults indicated that PCE and Groundwater Characterization Report - Well 13
o Drilled 9 soil borings and collected 30 TCE concentrations from samples collected at
2012 Investigation May and June 2012

groundwater samples for VOC analysis

HP-1 through HP-14

5.5t09.0 and 12.5 to 16 ft bgs were greater
than NJDEP GWIIA

Area Along Acid Brook, September 2012
(Appendix A1)

2013 Investigation

August, October, and

Drilled 13 soil borings, collected 44

CEA-01 through CEA-09

Established three groundwater sampling zones
within the study area; PCE and TCE were
identified in the three zones at varying
concentrations greater than and less than the
NJDEP GWIIA

Groundwater level measurements showed
shallow groundwater elevations fluctuate in
response to precipitation and infiltration and a
south-southeast direction of groundwater flow

Supplemental Groundwater Investigation Report -
Middle to Southern EMA, April 2014
(Appendix A2)

An increase in temperature between well 13

Appendix B

and PZ-4, along with fluctuations of ORP and pH

downstream of SWTP-30 suggested, potential

groundwater discharge to Acid Brook within
the Study Area

Appendix C

November 2013 groundwater samples for VOC analIySIS, and | and HPIW-01 through
measured groundwater elevations HPIW-13
2014 Collected surface water and groundwater
SWTP-2 th h SWTP-
Longitudinal Temperature December 2014 field parameters: temperature, pH, ETJg
Profiling conductivity, ORP
SWTP-2 through SWTP-
2015 Collected surface water and groundwater 11; Additional 20
Longitudinal Temperature March 2015 field parameters: temperature, pH, downstream locations
Profiling conductivity, ORP between SWTP-5 and
SWTP-11
Injected oxidant, collected soil oxidant IW-1S, IW-1D, IW-3S,
. . December 2016, March, June, demand, buffering capacity, and process |IW-3D, PM-1, PM-2, PM-
Design Testing

July 2017, and February 2018

monitoring readings; Collected 40
groundwater samples for VOC analysis

3,PM-7, PM-8, and PM-

Reductions in VOCs were observed as a result of]
the oxidant injections; however, post-injection
VOC concentrations remained greater than

Draft Technical Memorandum - Onsite
Groundwater Design Testing Results, August 2018

9 NJDEP GWIIA (Appendix A3)
. Surface water and groundwater 1,500 linear foot section| One thermal anomaly along the right bank toe .
Thermal Imaging July 2018 temperatures of Acid Brook of Acid Brook near SWTP-30 (Figure 1) Appendix D
2018 Surfac.e Water November 2018 Collected 6 surface water samples for VOC ABSW-1 through 5 VOC concentrations were either not detected or Table 5
Sampling analyses

below FW2 Chronic Human Health SWQC
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Table 1
Groundwater and Surface Water Investigation Summary
Draft Acid Brook Groundwater-to-Surface Water Pathway Investigation Report
Pompton Lakes Works
Pompton Lakes, New Jersey

Sampling P.rogl.‘am and Date of Field Work Data Collected Sample Location IDs Results Report
Investigation
Collected 13 surface water and 10 ABSW-0 through 5 Geochemical analysis indicated that
2019 Surface and Groundwater groundwater samples for geochemical and | (surface water) and PZ- | groundwater may discharge to Acid Brook in .
Sampling June and November 2019 VOC analyses, and measured groundwater 3, PZ-4, PM-6, PM-9 the vicinity of surface water sample locations Tables 3A-3Cand 5, Appendix E
elevations (groundwater) ABSW-1 and ABSW-2
VOC concentrations were not detected or below
2023 Surfac.e Water May, June, and December 2023 Collected 14 surface water samples for VOC | ABSW-0, 1, 2 > 6,and FW2 Chronic Human Health SWQC, except vinyl Table 5
Sampling analyses EPA Site 5 . . .
chloride concentrations at five locations

Notes:

1. VOC = Site 10 VOCs including tetrachloroethene, trichloroethene, and several related degradation byproducts

2. ft bgs = feet below ground surface

3. PCE = tetrachloroethene

4. TCE = trichloroethene

5. NJDEP = New Jersey Department of Environmental Protection

6. GWIIA = Class IIA Groundwater Quality Standards

7. Process readings include collecting groundwater elevations, dissolved oxygen, pH, temperature, hydrogen peroxide, and sodium persulfate readings

8. FW2 Chronic Human Health SWQC = Fresh Water (FW2) Chronic Human Health Surface Water Quality Criteria, New Jersey Administrative Code (N.J.A.C.) 7:9B, December 18, 2023
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Groundwater Sampling Summary

Table 2

Draft Acid Brook Groundwater-to-Surface Water Pathway Investigation Report

Pompton Lakes, New Jersey

Pompton Lakes Works

Date Location/Well ID Screen Interval (ft bgs) Sample Depth (ft TOC) Analytical Parameters
05/23/12 HP-1 7.5-9.0 see note 5 10 Site VOCs
05/23/12 HP-1 14.5-16.0 see note 5 10 Site VOCs
05/22/12 HP-2 7.6-9.1 see note 5 10 Site VOCs
05/22/12 HP-2 14.5-16.0 see note 5 10 Site VOCs
05/21/12 HP-3 7.5-9.0 see note 5 10 Site VOCs
05/21/12 HP-3 14.5-16.0 see note 5 10 Site VOCs
05/17/12 HP-4 5.5-7.0 see note 5 10 Site VOCs
05/17/12 HP-4 12.5-14.0 see note 5 10 Site VOCs
05/18/12 HP-4 24.1-25.6 see note 5 10 Site VOCs
05/18/12 HP-4 (Duplicate) 24.1-25.6 see note 5 10 Site VOCs
05/21/12 HP-5 7.5-9.0 see note 5 10 Site VOCs
05/21/12 HP-5 14.5-16.0 see note 5 10 Site VOCs
05/22/12 HP-6 7.5-9.0 see note 5 10 Site VOCs
05/22/12 HP-6 14.5-16.0 see note 5 10 Site VOCs
05/24/12 HP-7 7.5-9.0 see note 5 10 Site VOCs
05/24/12 HP-7 14.5-16.0 see note 5 10 Site VOCs
05/23/12 HP-8 7.5-9.0 see note 5 10 Site VOCs
05/23/12 HP-8 14.5-16.0 see note 5 10 Site VOCs
05/23/12 HP-9 7.5-9.0 see note 5 10 Site VOCs
05/23/12 HP-9 14.5-16.0 see note 5 10 Site VOCs
05/22/12 HP-10 7.5-9.0 see note 5 10 Site VOCs
05/22/12 HP-10 14.5-16.0 see note 5 10 Site VOCs
05/22/12 HP-10 (Duplicate) 14.5-16.0 see note 5 10 Site VOCs
05/23/12 HP-11 7.5-9.0 see note 5 10 Site VOCs
05/23/12 HP-11 14.5-16.0 see note 5 10 Site VOCs
05/24/12 HP-12 7.5-9.0 see note 5 10 Site VOCs
06/07/12 HP-13 7.5-9.0 see note 5 10 Site VOCs
06/07/12 HP-13 14.5-16.0 see note 5 10 Site VOCs
06/07/12 HP-14 5.5-7.0 see note 5 10 Site VOCs
06/07/12 HP-14 12.5-14.0 see note 5 10 Site VOCs
08/15/13 HPIW-01 8.0-9.5 see note 5 10 Site VOCs
08/14/13 HPIW-02 6.0-7.5 see note 5 10 Site VOCs
08/14/13 HPIW-02 13.0-14.5 see note 5 10 Site VOCs
08/14/13 HPIW-03 7.5-9.0 see note 5 10 Site VOCs
08/14/13 HPIW-03 14.5-16.0 see note 5 10 Site VOCs
08/14/13 HPIW-03 (Duplicate) 14.5-16.0 see note 5 10 Site VOCs
08/15/13 HPIW-04 7.5-9.0 see note 5 10 Site VOCs
08/15/13 HPIW-04 14.5-16.0 see note 5 10 Site VOCs
08/14/13 HPIW-05 7.5-9.0 see note 5 10 Site VOCs
08/14/13 HPIW-05 14.5-16.0 see note 5 10 Site VOCs
08/15/13 HPIW-06 7.5-9.0 see note 5 10 Site VOCs
08/15/13 HPIW-06 14.5-16.0 see note 5 10 Site VOCs
08/15/13 HPIW-07 5.5-7.0 see note 5 10 Site VOCs
08/15/13 HPIW-07 12.5-14.0 see note 5 10 Site VOCs
08/15/13 HPIW-08 5.5-7.0 see note 5 10 Site VOCs
08/15/13 HPIW-08 12.5-14.0 see note 5 10 Site VOCs
11/05/13 HPIW-10 12.0-16.0 see note 5 10 Site VOCs
11/05/13 HPIW-11 24.0-28.0 see note 5 10 Site VOCs
11/05/13 HPIW-12 12.0-16.0 see note 5 10 Site VOCs
11/05/13 HPIW-12 24.0-28.0 see note 5 10 Site VOCs
11/05/13 HPIW-12 (Duplicate) 24.0-28.0 see note 5 10 Site VOCs
11/05/13 HPIW-13 12.0-16.0 see note 5 10 Site VOCs
11/04/13 CEA-01/HPIW-09 12.0-16.0 see note 5 10 Site VOCs
11/04/13 CEA-01/HPIW-09 22.0-26.0 see note 5 10 Site VOCs
11/04/13 CEA-01/HPIW-09 33.0-37.0 see note 5 10 Site VOCs
10/24/13 CEA-02 12.0-16.0 see note 5 10 Site VOCs
10/24/13 CEA-02 24.0-28.0 see note 5 10 Site VOCs
10/24/13 CEA-02 40.0-44.0 see note 5 10 Site VOCs
10/25/13 CEA-03 12.0-16.0 see note 5 10 Site VOCs
10/25/13 CEA-03 24.5-28.5 see note 5 10 Site VOCs
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Table 2

Groundwater Sampling Summary

Pompton Lakes, New Jersey

Pompton Lakes Works

Draft Acid Brook Groundwater-to-Surface Water Pathway Investigation Report

Date Location/Well ID Screen Interval (ft bgs) Sample Depth (ft TOC) Analytical Parameters
10/25/13 CEA-03 37.0-41.0 see note 5 10 Site VOCs
10/28/13 CEA-04 6.0-10.0 see note 5 10 Site VOCs
10/24/13 CEA-05 12.0-16.0 see note 5 10 Site VOCs
10/24/13 CEA-05 22.5-26.5 see note 5 10 Site VOCs
10/24/13 CEA-05 48.0-52.0 see note 5 10 Site VOCs
10/28/13 CEA-06 25.0-29.0 see note 5 10 Site VOCs
11/05/13 CEA-07 12.0-16.0 see note 5 10 Site VOCs
11/05/13 CEA-07 22.0-26.0 see note 5 10 Site VOCs
11/05/13 CEA-07 30.0-34.0 see note 5 10 Site VOCs
11/06/13 CEA-08 12.0-16.0 see note 5 10 Site VOCs
11/06/13 CEA-08 23.0-27.0 see note 5 10 Site VOCs
11/06/13 CEA-08 50.0-54.0 see note 5 10 Site VOCs
11/05/13 CEA-09 12.0-16.0 see note 5 10 Site VOCs
11/05/13 CEA-09 22.0-26.0 see note 5 10 Site VOCs
10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved
06/24/19 PZ-3 3.0-8.0 8.4 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and Dissolved
Sulfate
10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved
11/26/19 PzZ-3 3.0-8.0 8.4 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and Dissolved
Sulfate
10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved
11/26/19 PZ-3 (Duplicate) 3.0-8.0 8.4 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and Dissolved
Sulfate
10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved
06/24/19 PzZ-4 3.0-8.0 7.33 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and Dissolved
Sulfate
10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved
11/26/19 Pz-4 3.0-8.0 7.33 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and Dissolved
Sulfate
10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved
06/24/19 PM-6 2.0-16.0 8.93 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and Dissolved
Sulfate
10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved
06/24/19 PM-6 (Duplicate) 2.0-16.0 8.93 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and Dissolved
Sulfate
10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved
11/26/19 PM-6 2.0-16.0 8.93 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and Dissolved
Sulfate
10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved
06/24/19 PM-9 2.0-16.0 17.17 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and Dissolved
Sulfate
10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved
11/26/19 PM-9 2.0-16.0 17.17 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and Dissolved
Sulfate
Notes:

1. ft bgs = feet below ground surface

2. ft TOC = feet below top of well casing

3. 10 Site volatile organic compounds (VOCs) include: tetrachloroethene; trichloroethene; 1,1,1-trichloroethane; 1,1-dichloroethane; 1,2-dichloroethane; 1,1-
dichloroethene; cis-1,2-dichloroethene; trans-1,2-dichloroethene; vinyl chloride; and carbon tetrachloride.

4. Sample depth listed for monitoring wells indicates the depth of the pump intake.
5. Groundwater sampled in 2012 and 2013 was collected across the screened interval by direct push methods.
6. Dissolved metals include calcium, magnesium, potassium, and sodium.

7. Dissolved metals samples were field filtered with a 0.45 micrometer filter prior to preservation.

Page 2 of 2




Table 3A
Gr VOC Analysis 2012
Draft Acid Brook Groundwater-to-Surface Water Pathway Investigation Report
Pompton Lakes Works
Pompton Lakes, New Jersey

Location ID Well 13 HP-1 HP-1 HP-2 HP-2 HP-3 HP-3 HP-4 HP-4 HP-4 HP-4 HP-5 HP-5 HP-6 HP-6
Sample Depth (ft bgs) GWIIA 23.82-25.32 7.5-9.0 14.5-16.0 7.6-9.1 14.5-16.0 7.5-9.0 14.5-16.0 5.5-7.0 12.5-14.0 24.10-25.6 24.10-25.6 7.5-9.0 14.5-16.0 7.5-9.0 14.5-16.0
Sample Date| 05/16/2012 05/23/2012 05/23/2012 05/22/2012 05/22/2012 05/21/2012 05/21/2012 | 05/17/2012 05/17/2012 05/18/2012 05/18/2012 05/21/2012 | 05/21/2012 | 05/22/2012 | 05/22/2012
Lab Sample ID| 6656560 6664798 6664799 6664787 6664788 6664783 6664784 6658110 6658111 6658108 6658109 6664786 6664785 6664789 6664790
Unit, pe/L we/L ne/L we/L ne/L we/L He/L ne/L ne/L ne/L ne/L ne/L ne/L ne/L ne/L ne/L
Analyte (Duplicate)
1,1,1-Trichloroethane 30 9.4 17 0.9 0.4) <0.1U <0.1U <0.1U <0.1U <0.1U <2.0U <2.0U <0.1U <0.1U 0.1) <0.1U
1,1-Dichloroethane 50 4.6J 0.9 <0.1U 0.7 1.1 <0.1U <0.1U <0.1U <0.1U 89 93 14 6.3 4.8 03J
1,1-Dichloroethene 1 9.2 2.0 04) 0.2) 15 <0.1U <0.1U <0.1U <0.1U 21 20 24 3.2 1.8 0.7
1,2-Dichloroethane 2 <1.0U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <20U <2.0U <0.1U <0.1U <0.1U <0.1U
Carbon Tetrachloride 1 <1.0U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <2.0U <2.0U <0.1U <0.1U <0.1U <0.1U
trans-1,2-Dichloroethene 100 9.5 14 0.2J 11 18 <0.1U <0.1U <0.1U <0.1U 85) 7.9) 4.4 7.8 1 2.9
Vinyl Chloride 1 44 9.7 0.1) 14 43 <0.1U <0.1U <0.1U <0.1U 92 99 23 24 3.6 7.5
cis-1,2-Dichloroethene 70 1,400 62 7.0 29 88 <0.1U <0.1U <0.1U <0.1U 1,800 1,600 140 360 110 110
Tetrachloroethene 1 920 18 23 14 17 <0.1U <0.1U <0.1U <0.1U 910 780 63 4.2 75 170
Trichloroethene 1 760 14 120 15 39 <0.1U <0.1U <0.1U <0.1U 1,500 1,400 61 9.3 49 97
Location ID HP-7 HP-7 HP-8 HP-8 HP-9 HP-9 HP-10 HP-10 HP-10 HP-11 HP-11 HP-12 HP-13 HP-13
Sample Depth (ft bgs) GWIIA 7.5-9.0 14.5-16.0 7.5-9.0 14.5-16.0 7.5-9.0 14.5-16.0 7.5-9.0 14.5-16.0 14.5-16.0 7.5-9.0 14.5-16.0 7.5-9.0 7.5-9.0 14.5-16.0
Sample Date| 05/24/2012 05/24/2012 05/23/2012 05/23/2012 05/23/2012 05/23/2012 05/22/2012 | 05/22/2012 05/22/2012 05/23/2012 05/23/2012 05/24/2012 | 06/07/2012 | 06/07/2012
Lab Sample ID| 6667988 6667989 6664796 6664797 6664802 6664803 6664793 6664794 6664795 6664800 6664801 6667990 6681767 6681768
Unit] ng/L g/l e/l g/l e/l e/l e/l e/l e/l e/l e/l e/l ue/L ug/L ug/L
Analyte (Duplicate)
1,1,1-Trichloroethane 30 <0.1U <0.2U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U 3.5 56
1,1-Dichloroethane 50 0.9 0.6J) 0.3J 0.6 0.5J 0.6 <0.1U <0.1U <0.1U 0.8 2.0 0.1J 04) <0.5U
1,1-Dichloroethene 1 13 15 <0.1U 1 0.2) 0.8 <0.1U <0.1U <0.1U 0.3J 0.5 <0.1U 1 <0.5U
1,2-Dichloroethane 2 <0.1U <0.2U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <05U
Carbon Tetrachloride 1 <0.1U <0.2U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.5U
trans-1,2-Dichloroethene 100 1.6 3.4 <0.1U 03J <0.1U <0.1U <0.1U <0.1U <0.1U 0.4) 0.2) <0.1U 0.4) <0.5U
Vinyl Chloride 1 4.1 7.2 0.2) 33 0.5 24 <0.1U <0.1U <0.1U 5.9 11 0.3J 14 <0.5U
cis-1,2-Dichloroethene 70 70 160 9.4 44 14 32 <0.1U <0.1U <0.1U 13 36 2.7 33 <0.5U
Tetrachloroethene 1 120 340 0.6 0.2) 6.0 <0.1U <0.1U <0.1U <0.1U 31 25 0.5) 23 450
Trichloroethene 1 72 190 11 21 3.8 <0.1U <0.1U <0.1U <0.1U 15 13 04) 58 4.0
Location ID HP-14 HP-14
Sample Depth (ft bgs) GWIIA 5.5-7.0 12.5-14.0
Sample Date 06/07/2012 06/07/2012
Lab Sample ID| 6681769 6681770
Unit| ne/L He/L me/L
Analyte
1,1,1-Trichloroethane 30 03) <0.2U
1,1-Dichloroethane 50 13 1.0
1,1-Dichloroethene 1 04) 14
1,2-Dichloroethane 2 <0.1U <0.2U
Carbon Tetrachloride 1 <0.1U <0.2U
trans-1,2-Dichloroethene 100 0.8 34
Vinyl Chloride 1 29 15
cis-1,2-Dichloroethene 70 63 200
Tetrachloroethene 1 33 150
Trichloroethene 1 35 180
Notes:

1. Denotes exceedance of GWIIA standard

2. ft bgs = feet below ground surface

3. GWIIA = New Jersey Class IIA Groundwater Quality Standard
4. = estimated value

5. U = Not detected at reported detection limit

6. pg/L = microgram per liter
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Table 3B
Gr VOC Analysis 2013
Draft Acid Brook Groundwater-to-Surface Water Pathway Investigation Report
Pompton Lakes Works
Pompton Lakes, New Jersey

Location ID HPIW-01 HPIW-02 HPIW-02 HPIW-03 HPIW-03 HPIW-03-D HPIW-04 HPIW-04 HPIW-05 HPIW-05 HPIW-06 HPIW-06 HPIW-07 HPIW-07
Sample Depth (ft bgs) GWIIA 8.0-9.5 6.0-7.5 13.0-14.5 7.5-9.0 14.5-16.0 14.5-16.0 7.5-9.0 14.5-16.0 7.5-9.0 14.5-16.0 7.5-9.0 14.5-16.0 5.5-7.0 12.5-14.0
Sample Date| 08/15/2013 08/14/2013 08/14/2013 08/14/2013 08/14/2013 08/14/2013 08/15/2013 08/15/2013 08/14/2013 08/14/2013 08/15/2013 08/15/2013 08/15/2013 08/15/2013
Lab Sample ID| 7164543 7164532 7164533 7164536 7164537 7164538 7164544 7164545 7164539 7164540 7164550 7164551 7164548 7164549
Unit, ne/L ue/L pe/L ue/L pe/L ue/L ue/L pe/L ne/L ne/L ne/L ne/L ne/L ne/L ne/L
Analyte
1,1,1-Trichloroethane 30 34 <0.1U <0.1U <20U <0.1U <0.1U <2.0U <0.1U <1.0U <0.1U 0.7 <0.1U 14 <1l.o0uU
1,1-Dichloroethane 50 0.1J 11 <0.1U <20U <0.1U <0.1U 24) <0.1U 5.4 0.1J) 6.0 1.0 3.9 13)
1,1-Dichloroethene 1 <0.1U 0.4) 0.1) 26J <0.1U <0.1U 45) 0.2) <1.0U 0.2) 15 0.6 0.2) 3.1)
1,2-Dichloroethane 2 <0.1U <0.1U <0.1U <20U <0.1U <0.1U <2.0U <0.1U <1.0U <0.1U <0.1U <0.1U <0.1U <1.0U
Carbon Tetrachloride 1 <0.1U <0.1U <0.1U <20U <0.1U <0.1U <2.0U <0.1U <1.0U <0.1U <0.1U <0.1U <0.1U <1.0U
trans-1,2-Dichloroethene 100 <0.1U <0.1U 0.1J 96 <0.1U <0.1U 22 0.3J 35) 0.3J 1 6.6 0.3J 12
Vinyl Chloride 1 <0.1U <0.1U <0.1U 2,700 0.2) 0.3) 6.2) 3.2 46 1.9 5.3 17 2.5 19
cis-1,2-Dichloroethene 70 <0.1U 0.4) 4.5 22,000 37 4.4 1,300 54 620 24 78 170 42 890
Tetrachloroethene 1 80 <0.1U 5.5 16,000 23 2.7 790 38 14 17 75 <0.1U 22 810
Trichloroethene 1 <0.1U 0.2) 97 6,400 1.9 24 990 37 9.7 32 46 4.0 11 800
Location ID HPIW-08 HPIW-08 HPIW-10 HPIW-11 HPIW-12 HPIW-12 HPIW-12-D HPIW-13 CEA-01/HPIW-09| CEA-01/HPIW-09| CEA-01/HPIW-09| CEA-02 CEA-02 CEA-02
Sample Depth (ft bgs) GWIIA 5.5-7.0 12.5-14.0 12.0-16.0 24.0-28.0 12.0-16.0 24.0-28.0 24.0-28.0 12.0-16.0 12.0-16.0 22.0-26.0 33.0-37.0 12.0-16.0 24.0-28.0 40.0-44.0
Sample Date| 08/15/2013 08/15/2013 11/05/2013 11/05/2013 11/05/2013 11/05/2013 11/05/2013 11/05/2013 11/04/2013 11/04/2013 11/04/2013 10/24/2013 10/24/2013 10/24/2013
Lab Sample ID| 7164546 7164547 7267870 7267875 7267871 7267872 7267873 7267874 7267861 7267862 7267863 7251909 7251910 7251911
Unit, ne/L ue/L pe/L ue/L pe/L ue/L ue/L pe/L ne/L ne/L ne/L ne/L ne/L ne/L ne/L
Analyte
1,1,1-Trichloroethane 30 0.1) <0.1U <0.1U 19 <0.1U 0.2) 0.2) 0.1) <0.1U 0.1J <0.1U <0.1U <0.1U <0.1U
1,1-Dichloroethane 50 0.3J 12 <0.1U 0.2) 0.2J 0.3J 03J 0.2) <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U
1,1-Dichloroethene 1 <0.1U 0.2) <0.1U 15 0.2) 04) 0.4) 0.1J 0.1J) <0.1U <0.1U <0.1U 0.1J <0.1U
1,2-Dichloroethane 2 <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U
Carbon Tetrachloride 1 <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U
trans-1,2-Dichloroethene 100 <0.1U 12 0.1J 0.1J 0.3) <01U <0.1U 0.2) 0.6 <01U <0.1U <0.1U <0.1U <0.1U
Vinyl Chloride 1 11 6.4 <0.1U <0.1U 21 <0.1U <0.1U 0.5J <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U
cis-1,2-Dichloroethene 70 4.8 87 0.1J 4.9 31 <0.1U <0.1U 18 74 2.7 3.9 0.7 0.2J) <0.1U
Tetrachloroethene 1 12 36 <0.1U 12 6.0 0.1) 0.2) 5.2 <0.1U 23 3.7 0.1J) 0.8 <0.1U
Trichloroethene 1 0.7 44 0.1J 140 73 <0.1U <0.1U 6.1 1.9 58 160 04) 031 1.7
Location ID CEA-03 CEA-03 CEA-03 CEA-04 CEA-05 CEA-05 CEA-05 CEA-06 CEA-07 CEA-07 CEA-07 CEA-08 CEA-08 CEA-08 CEA-09 CEA-09
Sample Depth (ft bgs) GWIIA 12.0-16.0 24.5-28.5 37.0-41.0 6.0-10.0 12.0-16.0 22.5-26.5 48.0-52.0 25.0-29.0 12.0-16.0 22.0-26.0 30.0-34.0 12.0-16.0 23.0-27.0 50.0-54.0 12.0-16.0 22.0-26.0
Sample Date,| 10/25/2013 10/25/2013 10/25/2013 10/28/2013 10/24/2013 10/24/2013 10/24/2013 10/28/2013 11/05/2013 11/05/2013 11/05/2013 11/06/2013 11/06/2013 11/06/2013 11/05/2013 11/05/2013
Lab Sample ID| 7253166 7253167 7253168 7255188 7251906 7251907 7251908 7255189 7267876 7267877 7267878 7267882 7267883 7267881 7267867 7267866
Unit, ne/L ue/L pe/L ue/L pe/L ue/L ue/L pe/L pe/L ne/L ne/L ne/L ne/L ne/L ne/L ne/L ne/L
Analyte
1,1,1-Trichloroethane 30 <0.1U <0.1U <0.1U 29 0.1) 0.1) <0.1U 0.3) 0.2) 0.2) 0.2) <0.1U <0.1U 0.4) <0.1U 05)
1,1-Dichloroethane 50 <0.1U <0.1U <0.1U <0.1U <0.1U 11 0.6 <0.1U 0.2) 0.1J <0.1U 0.8 <0.1U 03) <0.1U 0.3J
1,1-Dichloroethene 1 05) 0.4) 0.2) <0.1U <0.1U <0.1U 0.2) <0.1U <0.1U <0.1U <0.1U 0.2) <0.1U <0.1U <0.1U <0.1U
1,2-Dichloroethane 2 <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <01U
Carbon Tetrachloride 1 <0.1U <0.1U <0.1U <0.1U 0.2) <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U <0.1U
trans-1,2-Dichloroethene 100 0.5 16 <0.1U <0.1U <0.1U <0.1U 0.7 <0.1U 0.2) <0.1U <0.1U 0.1) <0.1U <0.1U <0.1U <0.1U
Vinyl Chloride 1 <0.1U <0.1U <0.1U <0.1U <0.1U 0.3) 5.5 <0.1U 0.3J <0.1U <0.1U 14 0.9 <0.1U <0.1U <0.1U
cis-1,2-Dichloroethene 70 41 110 33 <0.1U 13 5.5 18 <0.1U 12 <0.1U 04) 3.5 <0.1U <0.1U <0.1U <0.1U
Tetrachloroethene 1 22 1.9 6.2 0.3J 8.2 4.8 <0.1U 7.8 <0.1U 2.0 8.1 16 <0.1U <0.1U <0.1U <0.1U
Trichloroethene 1 66 52 100 <0.1U 27 57 0.1J <0.1U 0.6 0.2J) 0.5 2.6 <0.1U 0.1J) <0.1U <0.1U

Notes:

1. Denotes exceedance of GWIIA standard

2. ft bgs = feet below ground surface

3. GWIIA = New Jersey Class IIA Groundwater Quality Standard

4. ) = estimated value

5. U = Not detected at reported detection limit

6. pug/L = microgram per liter

Page 1of 1




Table 3C

Gr

VOC Analysi

Pompton Lakes Works
Pompton Lakes, New Jersey

2019-2023
Draft Acid Brook Groundwater-to-Surface Water Pathway Investigation Report

Location ID Pz-3 PZ-3 PZ-3 PZ-4 PZ-4 PM-6 PM-6 PM-6
Sample Depth (ft. bTOC) GWIIA 8.4 8.4 8.4 7.33 7.33 8.93 8.93 8.93
Sample Date| 06/24/2019 11/26/2019 11/26/2019 06/24/2019 11/26/2019 06/24/2019 06/24/2019 11/26/2019
Lab Sample ID 11927484-05 11957094-01 11957094-05 11927484-07 11957094-07 11927484-01 11927484-03 11957094-01
Unit| pe/L He/L ne/L He/L pe/L He/L ne/L He/L ue/L
Analyte Duplicate Duplicate
1,1,1-Trichloroethane 30 <0.16 U <0.16 U <0.16 U <0.16 U <0.63 U <0.16 U <0.16 U <0.16 U
1,1-Dichloroethane 50 1.0 0.55) 0.55) 0.89 1.0/ 0.72) 0.55) 0.58)
1,1-Dichloroethene 1 0.55 0.74 0.72 0.23J 1.5) 0.99 0.71 0.82
1,2-Dichloroethane 2 <0.13U <0.13U <0.13U <0.13U <0.53U <0.13U <0.13U <0.13U
Carbon Tetrachloride 1 <0.13U <0.13U <0.13U <0.13U <0.54 U <0.13U <0.13U <0.13U
cis-1,2 Dichloroethene 70 67 73 74 65 370 120 94 96
Tetrachloroethene 1 12 49 5.1 <0.18U 32 15) 101 12
trans-1,2-Dichloroethene 100 1.1 0.67J 0.74) 0.38) 19) 1.0 0.79 0.81
Trichloroethene 1 28 18 19 0.48) 32 35 27 28
Vinyl Chloride 1 3.9 5.0 53 5.0 52 5.7 4.6 6.6
Location ID PM-9 PM-9 Mw-13 MW-13 MWw-13
Sample Depth (ft. bTOC) GWIIA 17.17 17.17 23.82 23.82 23.82
Sample Date 06/24/2019 11/26/2019 05/18/2022 11/16/2022 05/18/2023
Lab Sample ID 11927484-09 11957094-09 12226587-22 12264666-03 12327782-31
Unit g/l ug/L ne/L ug/L ne/L vg/L
Analyte
1,1,1-Trichloroethane 30 <0.16 U <0.16 U <16U <0.79U <0.79U
1,1-Dichloroethane 50 0.67J 0.52J <2.1U 11) 12)
1,1-Dichloroethene 1 0.63 0.47) 3.9) 22) 3.8
1,2-Dichloroethane 2 <0.13U <0.13U <13U <0.66 U <0.66 U
Carbon Tetrachloride 1 <0.13U <0.13U <13U <0.67 U <0.67 U
cis-1,2 Dichloroethene 70 180 140 1,000 550 860
Tetrachloroethene 1 73 60 14 6.7 45
trans-1,2-Dichloroethene 100 6.0 5.0 11 8.7 12
Trichloroethene 1 160 120 22 12 7.5
Vinyl Chloride 1 3.8 45 54 49 52
Notes:

1. Denotes exceedance of GWIIA standard

2. ft. bTOC = feet below top of casing

3. GWIIA = New Jersey Class IIA Groundwater Quality Standard

4. ) = estimated value

5. U = Not detected at reported detection limit

6. pug/L = microgram per liter

Page 1of 1




Table 4
Surface Water Sampling Summary
Draft Acid Brook Groundwater-to-Surface Water Pathway Investigation Report
Pompton Lakes Works
Pompton Lakes, New Jersey

Mid-Column Sampled Water

Date Location ID Total Water Depth (Feet) Depth (Feet) Analytical Parameters
10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved
11/26/19 ABSW-0 15 0.75 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and
Dissolved Sulfate
05/31/23 ABSW-0 0.33 0.17 10 Site VOCs
06/21/23 ABSW-0 0.5 0.25 10 Site VOCs
12/07/23 ABSW-0 1.04 0.52 10 Site VOCs
11/20/18 ABSW-1 1.33 0.67 10 Site VOCs
11/20/18 ABSW-1 (Duplicate) 1.33 0.67 10 Site VOCs
10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved
06/24/19 ABSW-1 0.75 0.38 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and
Dissolved Sulfate
10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved
11/26/19 ABSW-1 1.45 0.73 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and
Dissolved Sulfate
05/31/23 ABSW-1 0.42 0.21 10 Site VOCs
12/07/23 ABSW-1 1.33 0.67 10 Site VOCs
12/07/23 ABSW-1 (Duplicate) 1.33 0.67 10 Site VOCs
11/20/18 ABSW-2 1.67 0.84 10 Site VOCs
10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved
06/24/19 ABSW-2 0.75 0.38 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and
Dissolved Sulfate
10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved
11/26/19 ABSW-2 1.25 0.63 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and
Dissolved Sulfate
05/31/23 ABSW-2 0.58 0.29 10 Site VOCs
12/07/23 ABSW-2 1.33 0.67 10 Site VOCs
11/20/18 ABSW-3 15 0.75 10 Site VOCs
10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved
06/24/19 ABSW-3 0.5 0.25 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and

Dissolved Sulfate

10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved
11/26/19 ABSW-3 0.83 0.42 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and
Dissolved Sulfate

10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved

11/26/19 ABSW-3 (Duplicate) 0.83 0.42 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and
Dissolved Sulfate
11/20/18 ABSW-4 2.5 1.25 10 Site VOCs
10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved
06/24/19 ABSW-4 1.33 0.67 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and

Dissolved Sulfate

10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved

11/26/19 ABSW-4 1.92 0.96 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and
Dissolved Sulfate
11/20/18 ABSW-5 1.58 0.79 10 Site VOCs
10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved
06/24/19 ABSW-5 0.5 0.25 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and

Dissolved Sulfate

10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved
06/24/19 ABSW-5 (Duplicate) 0.5 0.25 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and
Dissolved Sulfate

10 Site VOCs, Total Dissolved Solids, Dissolved Metals, Dissolved

11/26/19 ABSW-5 1.25 0.63 Alkalinity/Carbonate/Bicarbonate, Dissolved Chloride, and
Dissolved Sulfate
05/31/23 ABSW-5 0.25 0.13 10 Site VOCs
12/07/23 ABSW-5 1.17 0.59 10 Site VOCs
06/21/23 ABSW-6 0.5 0.25 10 Site VOCs
12/07/23 ABSW-6 1.67 0.84 10 Site VOCs
05/31/23 EPA Site 5 1 0.50 10 Site VOCs
05/31/23 EPA Site 5 (Duplicate) 1 0.50 10 Site VOCs
Notes:

1. Samples were collected from mid-column of the total water depth due to the shallow nature of the brook.

2. 10 Site volatile organic compounds (VOCs) include: tetrachloroethene; trichloroethene; 1,1,1-trichloroethane; 1,1-dichloroethane; 1,2-dichloroethane; 1,1-dichloroethene; cis-1,2-
dichloroethene; trans-1,2-dichloroethene; vinyl chloride; and carbon tetrachloride.

3. Dissolved metals include calcium, magnesium, potassium, and sodium.

4. Geochemical parameters were added to the sampling program in 2019.

5. Dissolved metals samples were field filtered with a 0.45 micrometer filter prior to preservation.
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Surface Water Samples VOC Analysis 2018, 2019, and 2023

Table 5

Draft Acid Brook Groundwater-to-Surface Water Pathway Investigation Report

Pompton Lakes Works
Pompton Lakes, New Jersey

Location ID _ _ On-Site Site-Specific ABSW-0 ABSW-0 ABSW-0 ABSW-0
Date Sampled| " 2 chronic ESC for|FW2 Chronic Human| =g, e 0 11/26/2019 05/31/2023 06/21/2023 12/07/2023
Aquatic Life Health SWQC Health
Lab Sample ID L1957090-01 L2330267-03 L 2335531-04 L2372307-04
Unit ug/I ug/I ug/I ug/I ug/I ug/I ug/I
Analyte
1,1,1-Trichloroethane 76 120 43,400,000 0.16J 0.69 ND (0.16) 0.29)
1,1-Dichloroethane - - - ND (0.21) ND (0.21) ND (0.21) ND (0.21)
1,1-Dichloroethene 65 4.7 - ND (0.17) ND (0.17) ND (0.17) ND (0.17)
1,2-Dichloroethane 910 0.29 - ND (0.13) ND (0.13) ND (0.13) ND (0.13)
Carbon Tetrachloride 240 0.33 - ND (0.13) ND (0.13) ND (0.13) ND (0.13)
cis-1,2 Dichloroethene - - 61,000 0.66 2.1 ND (0.19) 1.0
Tetrachloroethene 45 0.34 23,200 ND (0.18) ND (0.18) ND (0.18) 0.281
trans-1,2-Dichloroethene 970 590 - ND (0.16) ND (0.16) ND (0.16) ND (0.16)
Trichloroethene 47 1 2,560 ND (0.18) 0.20) ND (0.18) ND (0.18)
Vinyl Chloride 930 0.082 460 ND (0.07) 0.121] ND (0.07) 0.171]
Location ID SW2 Chromic ESC forl Fw2 Chronic H on-Site Site-Specific ABSW-1 ABSW-1 ABSW-1 ABSW-1 ABSW-1 ABSW-1 ABSW-1
Date Sampled AqJ;EéCU ) or Healrt%nsl(\:lvsgqan sL for Human 11/20/2018 11/20/2018 06/24/2019 11/26/2019 05/31/2023 12/07/2023 12/07/2023
Lab Sample ID Health 9911255 9911262 L1927483-01 L1957090-03 L2330267-04 L2372307-06 L2372307-08
Unit ug/I ug/I ug/I ug/I ug/I ug/I ug/I ug/I ug/I ug/I
Analyte Duplicate Duplicate
1,1,1-Trichloroethane 76 120 43,400,000 0.20J 0.20) 0.45] 0.181) 0.99 0.271] 0.271
1,1-Dichloroethane - - - ND (0.07) ND (0.07) ND (0.21) ND (0.21) 0.26 ] ND (0.21) ND (0.21)
1,1-Dichloroethene 65 4.7 - ND (0.06) ND (0.06) ND (0.17) ND (0.17) ND (0.17) ND (0.17) ND (0.17)
1,2-Dichloroethane 910 0.29 - ND (0.05) ND (0.05) ND (0.13) ND (0.13) ND (0.13) ND (0.13) ND (0.13)
Carbon Tetrachloride 240 0.33 - ND (0.07) ND (0.07) ND (0.13) ND (0.13) ND (0.13) ND (0.13) ND (0.13)
cis-1,2 Dichloroethene - - 61,000 0.60 0.60 1.7 0.69 3.0 1.0 1.0
Tetrachloroethene 45 0.34 23,200 0.20J 0.20J 0.53 0.19J 0.22) 0.31) 0.28)
trans-1,2-Dichloroethene 970 590 - ND (0.06) ND (0.06) ND (0.16) ND (0.16) ND (0.16) ND (0.16) ND (0.16)
Trichloroethene 47 1 2,560 0.20) 0.20) 0.321] 0.181 0.34) ND (0.18) ND (0.18)
Vinyl Chloride 930 0.082 460 ND (0.10) ND (0.10) 0.15] ND (0.07) 0.23 ND (0.07) 0.18
Location ID FW2 Chroic ESC f > Chron On-Site Site-Specific ABSW-2 ABSW-2 ABSW-2 ABSW-2 ABSW-2
Date Sampled ronic ESC for]FW2 Chronic Human| =g ¢ 1y man 11/20/2018 06/24/2019 11/26/2019 05/31/2023 12/07/2023
Aquatic Life Health SWQC Health
Lab Sample ID 9911258 L1927483-03 L1957090-05 L2330267-07 L2372307-05
Unit ug/I ug/I ug/I ug/I ug/I ug/I ug/I ug/I
Analyte
1,1,1-Trichloroethane 76 120 43,400,000 0.20J 0.481] 0.20J 1.0 0.291]
1,1-Dichloroethane - - - ND (0.07) ND (0.21) ND (0.21) 0.25) ND (0.21)
1,1-Dichloroethene 65 4.7 - ND (0.06) ND (0.17) ND (0.17) ND (0.17) ND (0.17)
1,2-Dichloroethane 910 0.29 - ND (0.05) ND (0.13) ND (0.13) ND (0.13) ND (0.13)
Carbon Tetrachloride 240 0.33 - ND (0.07) ND (0.13) ND (0.13) ND (0.13) ND (0.13)
cis-1,2 Dichloroethene - - 61,000 0.60 14 0.69 3.0 0.96
Tetrachloroethene 45 0.34 23,200 0.301J 0.481] 0.20J 0.24] 0.32]
trans-1,2-Dichloroethene 970 590 - ND (0.06) ND (0.16) ND (0.16) ND (0.16) ND (0.16)
Trichloroethene 47 1 2,560 0.20J 0.32] 0.20J 0.38) ND (0.18)
Vinyl Chloride 930 0.082 460 ND (0.10) 0.09] ND (0.07) 0.22 ND (0.07)
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Surface Water Samples VOC Analysis 2018, 2019, and 2023

Table 5

Draft Acid Brook Groundwater-to-Surface Water Pathway Investigation Report

Pompton Lakes, New Jersey

Pompton Lakes Works

Location ID _ . On-Site Site-Specific ABSW-3 ABSW-3 ABSW-3 ABSW-3
Date Sampled| "2 ChTonic ESC for|FW2 Chronic Human| =) ey ooy 11/20/2018 06/24/2019 11/26/2019 11/26/2019
Aquatic Life Health SWQC Health
Lab Sample ID 9911259 L1927483-05 L1957090-07 L1957090-09
Unit ug/I ug/I ug/I ug/I ug/I ug/I ug/I
Analyte Duplicate
1,1,1-Trichloroethane 76 120 43,400,000 0.20) 0.38) ND (0.16) ND (0.16)
1,1-Dichloroethane -- - - ND (0.07) ND (0.21) ND (0.21) ND (0.21)
1,1-Dichloroethene 65 4.7 -- ND (0.06) ND (0.17) ND (0.17) ND (0.17)
1,2-Dichloroethane 910 0.29 -- ND (0.05) ND (0.13) ND (0.13) ND (0.13)
Carbon Tetrachloride 240 0.33 - ND (0.07) ND (0.13) ND (0.13) ND (0.13)
cis-1,2 Dichloroethene -- - 61,000 0.10J 0.35) ND (0.19) ND (0.19)
Tetrachloroethene 45 0.34 23,200 ND (0.06) ND (0.18) ND (0.18) ND (0.18)
trans-1,2-Dichloroethene 970 590 - ND (0.06) ND (0.16) ND (0.16) ND (0.16)
Trichloroethene 47 1 2,560 0.07J ND (0.18) ND (0.18) ND (0.18)
Vinyl Chloride 930 0.082 460 ND (0.10) ND (0.07) ND (0.07) ND (0.07)
Location ID _ . On-Site Site-Specific ABSW-4 ABSW-4 ABSW-4
Date Sampled| " 2 CNronic ESC for|FW2 Chronic Human =g, ey o 11/20/2018 06/24/2019 11/26/2019
Aquatic Life Health SWQC Health
Lab Sample ID 9911260 L1927483-07 L1957090-11
Unit ug/I ug/I ug/I ug/I ug/I ug/I
Analyte
1,1,1-Trichloroethane 76 120 43,400,000 0.10J 0.21) ND (0.16)
1,1-Dichloroethane - - - ND (0.07) ND (0.21) ND (0.21)
1,1-Dichloroethene 65 4.7 - ND (0.06) ND (0.17) ND (0.17)
1,2-Dichloroethane 910 0.29 -- ND (0.05) ND (0.13) ND (0.13)
Carbon Tetrachloride 240 0.33 - ND (0.07) ND (0.13) ND (0.13)
cis-1,2 Dichloroethene - - 61,000 0.061 ND (0.19) ND (0.19)
Tetrachloroethene 45 0.34 23,200 ND (0.06) ND (0.18) ND (0.18)
trans-1,2-Dichloroethene 970 590 - ND (0.06) ND (0.16) ND (0.16)
Trichloroethene 47 1 2,560 ND (0.06) ND (0.18) ND (0.18)
Vinyl Chloride 930 0.082 460 ND (0.10) ND (0.07) ND (0.07)
Location ID FW2 Chronic ESC for w2 chronic Human On-Site Site-Specific ABSW-5 ABSW-5 ABSW-5 ABSW-5 ABSW-5 ABSW-5
Date Sampled Aquatic Life Health SWQC SL for Human 11/20/2018 06/24/2019 06/24/2019 11/26/2019 05/31/2023 12/07/2023
Lab Sample ID Health 9911261 L1927483-09 L1927483-11 L1957090-13 L2330267-08 L2372307-07
Unit ug/I ug/I ug/I ug/I ug/I ug/I ug/I ug/I ug/I
Analyte Duplicate
1,1,1-Trichloroethane 76 120 43,400,000 ND (0.06) ND (0.16) ND (0.16) ND (0.16) 0.40) ND (0.16)
1,1-Dichloroethane -- - - ND (0.07) ND (0.21) ND (0.21) ND (0.21) ND (0.21) ND (0.21)
1,1-Dichloroethene 65 4.7 - ND (0.06) ND (0.17) ND (0.17) ND (0.17) ND (0.17) ND (0.17)
1,2-Dichloroethane 910 0.29 -- ND (0.05) ND (0.13) ND (0.13) ND (0.13) ND (0.13) ND (0.13)
Carbon Tetrachloride 240 0.33 - ND (0.07) ND (0.13) ND (0.13) ND (0.13) ND (0.13) ND (0.13)
cis-1,2 Dichloroethene -- - 61,000 ND (0.05) ND (0.19) ND (0.19) ND (0.19) ND (0.19) ND (0.19)
Tetrachloroethene 45 0.34 23,200 ND (0.06) ND (0.18) ND (0.18) ND (0.18) ND (0.18) ND (0.18)
trans-1,2-Dichloroethene 970 590 - ND (0.06) ND (0.16) ND (0.16) ND (0.16) ND (0.16) ND (0.16)
Trichloroethene 47 1 2,560 ND (0.06) ND (0.18) ND (0.18) ND (0.18) ND (0.18) ND (0.18)
Vinyl Chloride 930 0.082 460 ND (0.10) ND (0.07) ND (0.07) ND (0.07) ND (0.07) ND (0.07)
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Table 5
Surface Water Samples VOC Analysis 2018, 2019, and 2023
Draft Acid Brook Groundwater-to-Surface Water Pathway Investigation Report

Pompton Lakes Works
Pompton Lakes, New Jersey

Location ID _ . On-Site Site-Specific ABSW-6 ABSW-6
Date Sampled| "2 ChTonic ESC for|FW2 Chronic Human| =) ey ooy 06/21/2023 12/07/2023
Aquatic Life Health SWQC Health
Lab Sample ID L2335531-03 L2372307-03
Unit ug/I ug/I ug/I ug/I ug/I
Analyte
1,1,1-Trichloroethane 76 120 43,400,000 ND (0.16) ND (0.16)
1,1-Dichloroethane - - - ND (0.21) ND (0.21)
1,1-Dichloroethene 65 4.7 - ND (0.17) ND (0.17)
1,2-Dichloroethane 910 0.29 - ND (0.13) ND (0.13)
Carbon Tetrachloride 240 0.33 - ND (0.13) ND (0.13)
cis-1,2 Dichloroethene - - 61,000 ND (0.19) 0.66
Tetrachloroethene 45 0.34 23,200 ND (0.18) 0.18)
trans-1,2-Dichloroethene 970 590 - ND (0.16) ND (0.16)
Trichloroethene 47 1 2,560 ND (0.18) ND (0.18)
Vinyl Chloride 930 0.082 460 ND (0.07) 0.15)
Location ID ) . On-Site Site-Specific EPA Site 5 EPA Site 5
Date Sampled| "2 ChTonic ESC for|FW2 Chronic Human| =) co- ooy 05/31/2023 05/31/2023
Aquatic Life Health SWQC Health
Lab Sample ID L2330267-05 L2330267-06
Unit ug/I ug/I ug/I ug/I ug/I
Analyte Duplicate
1,1,1-Trichloroethane 76 120 43,400,000 1.1 1.1
1,1-Dichloroethane - -- - 0.261 0.25)
1,1-Dichloroethene 65 4.7 - ND (0.17) ND (0.17)
1,2-Dichloroethane 910 0.29 - ND (0.13) ND (0.13)
Carbon Tetrachloride 240 0.33 - ND (0.13) ND (0.13)
cis-1,2 Dichloroethene - - 61,000 3.1 3.2
Tetrachloroethene 45 0.34 23,200 0.23) 0.23)
trans-1,2-Dichloroethene 970 590 - ND (0.16) ND (0.16)
Trichloroethene 47 1 2,560 0.37) 0.26 )
Vinyl Chloride 930 0.082 460 0.30 0.29
Notes:
1. Denotes exceedance of FW2 Chronic Human Health SWQC; no other criteria were exceeded
2. J=estimated value
3. ug/l = microgram per liter
4. ND = not detected at specified detection limit
5. --=no standard / criteria
6. FW2 Chronic ESC for Aquatic Life = Fresh Water (FW2) Chronic Ecological Screening Criteria for Aquatic Life, March 10, 2009
7. FW2 Chronic Human Health SWQC = Fresh Water (FW2) Chronic Human Health Surface Water Quality Criteria, New Jersey Administrative Code (N.J.A.C.) 7:9B, December 18, 2023
8. On-Site Site-Specific SL for Human Health = On-Site Site-Specific Screening Level for Human Health
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Cl = Chloride

Piper Plot - November 2019
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L J C
Notes: Location ID ABSW-5 ABSW-5 ABSW-5 ABSW-5 ABSW-5 ABSW-5 Location ID s EPA SiteSA-SW!I : EPA SliteslA.sw.z EPA Site5A-SW-3 / o
1. Shaded results indicate an exceedance of NJDEP’s standard/criteria. Sample Date 11/20/18 06/24/19 06/24/19 11/26/19 05/31/23 12/07/23 Sample Date 02/22/12 02/22/12 02/22/12
2. Groundwater results from locations MW-13, PZ-3, PZ-4, PM-6, and PM-9 ug/1 ug/1 ug/ ug/l ug/ ug/1 Unit ug/1 ug/1 ug/l Location ID ABSW-4 ABSW-4 ABSW-4
were compared to the New Jersey Department of Environmental Protection Analyte Duplicate Analyte Sample Date 11/20/18 06/24/19 11/26/19
(NJDEP) Class IIA Groundwater Quality Standards (GWIIA) provided in 11 1Trichloroethane ND (0.06) ND (0.16) ND (0.16) ND (0.16) 0.40] ND (0.16) 1,1 1-Trichloroethane ND (0.50) ND (050) ND (0.50) Unit ug/l ug/l ug/l
New Jersey Administrative Code (N.J.A.C.) 7:9C, last amended Juﬁe 1, 2020. 1.1-Dichloroethane ND (0.07) ND (0.21) ND (0.21) ND (0.21) ND (0.21) ND (0.21) 1.1-Dichloroethane ND (0.50) ND (0.50) ND (0.50) Analyte
8. Surface water results from locations ABSW-0 through 6, EPA Site5A-SW, 1,1-Dichloroethene ND (0.06) ND(0.17) ND (0.17) ND(0.17) ND (0.17) ND (0.17) 1.1-Dichlorocthene ND (0.50] ND (0.50) ND (0.50) L1, 1-Trichloroethane 010 0.21] ND (0.16)
A e A e T iealth Surface Wat 1,2-Dichloroethane ND (0.05) ND (0.13) ND (0.13) ND (0.13) ND (0.13) ND (0.13) 1,2-Dichloroethane ND (0.50) ND (0.50) ND (0.50) 1,1-Dichloroethane ND (0.07) ND (021) ND (0.21)
g-uamy Crite:i?pmv?dzz (in v j g Cror;l; Bulg’;“ameei dod uriace vvater Carbon Tetrachloride ND (0.07) ND (0.13) ND (0.13) ND (0.13) ND (0.13) ND (0.13) Carbon Tetrachloride ND (0.50) ND (0.50) ND (0.50) 1,1-Dichloroethene ND (0.06) ND (0.17) ND (0.17) p—
Docerbor 18,3025, AL, 798, cis-1,2 Dichloroethene ND (0.05) ND (0.19) ND (0.19) ND (0.19) ND (0.19) ND (0.19) cis-1.2 Dichlorocthene ND (0.50) ND (0.50) ND (0.50) Cl'zb;')‘c;";’mel:lha‘,‘; zg gg-gg; zg Fgﬁ: zg :gg}
b. NJDEP FW2 Chronic Ecological Screening Criteria (ESC) for Tetrachlf)roethene ND (0.06) ND (0.18) ND (0.18) ND (0.18) ND (0.18) ND (0.18) Tetrachloroethene ND (0.50) | ND (0.50) | ND (0.50) | Ci:-r'l gnDicehr]'zioe(::e:e > Oél E (0.19] o (0.19)
Aquatic Life, last updated March 10, 2009. [ rans-1,2-Dichloroethene ND (0.06) ND (0.16) ND (0.16) ND (0.16) ND (0.16) ND (0.16) trans-1,2-Dichloroethene ND (0.50) ND (0.50) ND (0.50) L2 Dichloroe el b (0151 b
¢. On-Site Site-Specific Screening Levels (SL) for Human Health Trllchlcroeth'ene ND (0.06) ND (0.18) ND (0.18) ND (0.18) ND (0.18) ND (0.18) Trichloroethene ND (0.50) ND (0.50) ND (0.50) - e Iach'or;)le er:; = (0.06) ND (0.16] o (0.16) \/
developed using the United States Environmental Protection Vinyl Chloride ND (0.10) ND (0.07) ND (0.07) ND (0.07) /I\iD (0.07) ND (0.07) Vinyl Chloride ND (0.50) ] ND (0.50) | ND (0.50) ] m“ST'ri-c h-lolrco e:l:;):e ene 0 (0-06) 0 (0-18] o (0-18)
Agency’s (USEPA) risk as§essment methodolggy (USEPA, 1989) and Location ID PM-6 PM-6 PM-6 [ Vinyl Chloride ND (0: 10) ND (0:07] ND (0:07)
USEPA’s_ Reglona_l Screenlng Level (RSL) online calculator. Sample Depth (ft. bgs) 9.26 9.26 9.26 I N
g. j\ll cor:g:en:ra(;lonls are in micrograms per liter (ug/L). Sample Date 06/24/19 06/24/19 11/26/19 EPA SITESA NY \ Location ID ABSW-3 ABSW-3 ABSW-3 ABSW-3
. J = estimated value Unit ug/1 ug/1 ug/1 \ Sample Date 11/20/18 06/24/19 11/26/19 11/26/19
6. ft bgs = feet below ground surface Analyte Duplicate ' B ;
Z. ”g (#L: ntot ddete(;:/teg: at refpo;‘ltfd detecﬁondlimit 1,1,1-Trichloroethane ND (0.16) ND (0.16) ND (0.16) ﬂ ABSWS | A:;:;gte ve/! ue/! ve/! Duu]ji/clate
. = No standara/criteria tor this compoun 1,1-Dichloroethane 0.72] 0.55] 0.58] 4 T
Compound FW2 Chronic Human Compound FW2 Chronic ESC for L 1-Dichloroethene 0.99 0.71 0.82 /i/ llll,il-g:cl;}l:i;z;tl};i:e NDO(ZOOOI 7) N[?-[BO?ZII] zg ?8;3 zg ;8;?}
1,1, 1Trichloroethane Hea]t:;gWQc 1,1, -Trichloroethane &% Ci]rzbc]:):”ll"]el(t)rr;:}:l}:;‘i‘;e g[[; Egg zg {gig zg {gg; ~/ neswa| & L1-Dichloroethene ND (0.06) ND (0.17) ND (0.17) ND (0.17)
I Dichloroethane NG I Dichloroethane NG = . . . - I 1,2-Dichloroethane ND (0.05) ND (0.13) ND (0.13) ND (0.13)
= e cis-LZ Dichloroethene 120 24 26 ) =~ g Carbon Tetrachloride ND (0.07) ND (0.13) ND (0.13) ND (0.13)
. 0 s on Lelrachlometiens 15] 101 12 e | cis-1,2 Dichloroethene 0.101 0.35] ND (0.19) ND (0.19)
Carbon Tetrachloride 0.33 Carbon Tetrachloride 240 tran’sr-l' Zh-]D 1chl;:- cethene ;: 02',779 Oz'il Q Tetrachloroethene ND (0.06) ND (0.18) ND (0.18) ND (0.18)
cis-1,2-Dichloroethene Ne cis-1,2-Dichlorocthenc NC o e 2 e = trans-1,2-Dichloroethene | ND (0.06) ND (0.16) ND (0.16) ND (0.16)
T e — i ' ' f Ttloeeiers o1l woum | waie |
N Pr— - N P— o LocationiD T ey ABSW=3 )/ Vinyl Chloride ND (0.10) ND (0.07) ND (0.07) ND (0.07)
Vinyl Chloride 0.082 Vinyl Chloride 930 Sample Depth (ft. bgs) 13.5 13.5 drod “ Location ID PZ-3 PZ-3 PZ-3
Compound On-Site Site-Specific Compound NIDEP GWIIA Sample_ Date 06/24/19 11/26/19 ; Sample Depth (ft. bgs) 5.5 5.5 5.5
SL for Human Health Unit ug/1 ug/1 o2 11 Sample Date 06/24/19 11/26/19 11/26/19
1,1,1-Trichloroethane 43,400,000 1,1,1-Trichloroethane 30 Analyte / Il Unit ug/1 ug/1 ug/1
1,1-Dichloroethane NC 1,1-Dichloroethane 50 1,1,1-Trichloroethane ND (0.16) ND (0.16) PZ-01 5 Anal}ﬁe Duglicate
1»1'Dic::0roet:e“e zg i»;'gic::omet:e“e ; 1,1-Dichloroethane 0.67 ] 0.52 ] PM-9 /} 1,1,1-Trichloroethane ND (0.16) ND (0.16) ND (0.16)
1,2-Dichloroethane ,2-Dichloroethane 1,1-Dichloroethene 0.63 0.47] 1,1-Dichloroethane 1.0 0.55] 0.55]
Carbon Tetrachloride NC Carbon Tetrachloride 1 1,2-Dichloroethane ND (0.13) ND (0.13) AbsHs 1,1-Dichloroethene 0.55 0.74 0.72
el 2bichomethene £1.008 el 2bichloroethens o Carbon Tetrachloride ND (0.13) ND (0.13) 1,2-Dichloroethane ND (0.13) ND (0.13) ND (0.13)
trans-1.2-Dichloroethene l"c trans-1.2-Dichloroethene 100 cis-1,2 Dichloroethene 180 140 | Carbon Tetrachloride ND (0.13) ND (0.13) ND (0.13)
Trichloroethene 2,560 Trichloroethene T Tetrachloroethene 73 60 £PA SITES cis-1,2 Dichloroethene 67 73 74
Vinyl Chloride 460 Vinyl Chloride 1 trans-1,2-Dichloroethene 6.0 5.0 Tetrachloroethene 12 4.9 5.1
v Trichloroethene 160 120 trans-1,2-Dichloroethene 1.1 0.67] 0.74 |
L‘ / / ’Vinzl Chloride 3.8” 4.5 Trichloroethene 28 18 19
Location ID ABSW-1 ABSW-1 ABSW-1 ABSW-1 ABSW-1 ABSW-1 ABSW-1 Vinyl Chioride 39 50 5.3
/A
Sample Date 11/20/18 11/20/18 06/24/19 11/26/19 05/31/23 12/07/23 12/07/23 Location ID MW-13 MW-13 MW-13 MW-13
Unit ug/1 ug/1 ug/1 ug/1 ug/1 ug/l ug/l Sample Depth (ft. bgs) 23.82 23.82 23.82 23.82
Analyte Duplicate Duplicate Sample Date 05/18/22 11/16/22 05/18/23 11/16/23
1,1,1-Trichloroethane 0.20] 0.20] 045] 0.18] 0.99 0.27] 0.27] Unit ug/1 ug/1 ug/1 ug/1
1,1-Dichloroethane ND (0.07) ND (0.07) ND (0.21) ND (0.21) 0.26] ND (0.21) ND (0.21) AN Analyte
1,1-Dichloroethene ND (0.06) ND (0.06) ND (0.17) ND (0.17) ND (0.17) ND (0.17) ND (0.17) \/ L1,1-Trichloroethane ND (1.6) ND (0.79) ND (0.79) ND (0.79)
Legend 1,2-Dichloroethane ND (0.05) ND (0.05) ND (0.13) ND (0.13) ND (0.13) ND (0.13) ND (0.13) L1-Dichloroethane ND (2.1) LL] 1.2 10]
9 Carbon Tetrachloride ND (0.07) ND (0.07) ND (0.13) ND (0.13) ND (0.13) ND (0.13) 1 ;'gfcmf’met:e“e NS-{"l'g) NDZ(-z ;6) ND?{)B%) an(66ee)
. ; -Dichloroethane . A A A
e Acid Brook Surface Water Sampling C‘fr:trzag:f:i‘;::;?;ee"e (?_ '26001 (2'26001 0%'573 0[{'1699 7 0_32'21 oot Carbon Tetrachloride ND (1.3) ND (0.67) ND (0.67) ND (0.67)
Location (ABSW) trans-1,2-Dichloroethene | ND (0.06) ND (0.06) ND (0.16) ND (0.16) ND (0.16) ND (0.16) cis-L,2 Dichloroethene a0 550 HED BAD
Acid Brook Surface Water Field Trichloroethene 0.20] 0.20] 032] 0.18] 0.34] ND (0.18) Letrachloroethene 14 6.7 4.5 15]
Parameter Measurement Location Vinyl Chloride ND (0.10) ND (0.10) 0.15] ND (0.07) 0.23 ND (0.07) trane-L2:Dichioroethene = ¥ o =
2014-2015 (SWTP) , N\ / Vinyl Chloride 54 49 52 36
e Design Testing Process Monitoring Location ID ABSW-0 ABSW-0 ABSW-0 ABSW-0 \ Location ID ABSW-2 ABSW-2 ABSW-2 ABSW-2 ABSW-2
Well (PM) Sample Date 11/26/19 05/31/23 06/21/23 12/07/23 Sample Date 11/2%18 06/2%19 11/26/{19 05/31/{23 12/07/{23
. L i Unit ug, ug, ug, ug, ug,
Piezometers and Monitoring Well 13 A:mt ue/! ue/! ue/! ue/! 7) Anal
nalyte nalyte
EPA Surface Water Sample 1,1,1-Trichloroethane 0.16] 0.69 ND (0.16) 0.29] L1 1-Trichloroethane 0.20] 0.48] 0.20] 1.0 0.29]
(approximate and based on field 1,1-Dichloroethane ND (0.21) ND (0.21) ND (0.21) ND (0.21) L1-Dichloroethane ND (0.07) ND (0.21) ND (0.21) 025] ND (0.21)
®  measurements and photos provided 1,1-Dichloroethene ND (0.17) ND (0.17) ND (0.17) ND (0.17) L1-Dichloroethene ND (0.06) ND (0.17) ND (0.17) ND (0.17) ND (0.17)
by USEPA) 1,2-Dichloroethane ND (0.13) ND (0.13) ND (0.13) ND (0.13) 1,2-Dichloroethane ND (0.05) ND (0.13) ND (0.13) ND (0.13) ND (0.13)
Carbon Tetrachloride ND (0.13) ND (0.13) ND (0.13) ND (0.13) Carbon Tetrachloride ND (0.07) ND (0.13) ND (0.13) ND (0.13) ND (0.13)
—— Stream Flow cis-1,2 Dichloroethene 0.66 2.1 ND (0.19) 1.0 cis-1,2 Dichloroethene 0.60 1.4 0.69 3.0 0.96
) Tetrachloroethene ND (0.18) ND (0.18) ND (0.18) 0.28] ~——— [ Tetrachloroethene 0.30] 048] 0.20] 0.24] 0:32]
77/ Phragmites trans-1.2-Dichloroethene | _ ND(0.16) ND (0.16) ND (0.16) ND (0.16] SN W | trans-12-Dichloroethene |  ND (0.06) ND (0.16) ND (0.16) ND (0.16) ND (0:16)
Trichloroethene ND (0.18) 0.20] ND (0.18) ND (0.18) / \ Trichloroethene 0.20] 0.32] 0.20] 0.38] ND (0.18)
[ ] water Vinyl Chloride ND (0.07) 0.12] ND (0.07) 0.17] Viny] Chloride ND (0.10) 0.09] ND (0.07) 0.22 ND (0.07)
) Location ID PZ4 PL-4 . > > . [ B A -
Bedrock Outcrop Line Sample Depth (ft. bgs) 5.5 5.5 Location ID EPA Site5-SW-1 | EPA Site5-SW-2 EPA Site5-SW-3 EPA Site 5 EPA Site 5 N
o o Location ID ABSW-6 ABSW-6 Sample Date 06/24/19 11/26/19 | Sample Date 02/22/12 02/22/12 02/22/12 05/31/23 05/31/23
|| Existing Building Sample Date 06/21/23 12/07/23 Unit ug/l ug/l » Unit ug/1 ug/1 ug/1 ug/1 ug/l
Unit ug/1 ug/1 Analyte Analyte Duplicate |
Unpaved Road Analyte 1,11 Trichloroethane ND (0.16) ND (0.63) L1, 1-Trichloroethane 2.0 2.0 19 11 L1
Paved Road 1,1,1-Trichloroethane ND (0.16) ND (0.16) 1,1-Dichloroethane 0.89 1.0] L1-Dichloroethane ND (0.50) ND (0.50) ND (0.50) 0.26 0.25]
1,1-Dichloroethane ND (0.21) ND (0.21) 1,1-Dichloroethene 0.23 ] 1.5] 1,1-Dichloroethene ND (0.50) ND (0.50) ND (0.50) ND (0.17) ND (0.17)
1,1-Dichloroethene ND (0.17) ND (0.17) 1,2-Dichloroethane ND (0.13) ND (0.53) H 1,2-Dichloroethane ND (0.50) ND (0.50) ND (0.50) ND (0.13) ND (0.13)
AREA OF CONCERN 1,2-Dichloroethane ND (0.13) ND (0.13) / Carbon Tetrachloride ND (0.13) ND (0.54) Carbon Tetrachloride ND (0.50) ND (0.50) ND (0.50) ND (0.13) ND (0.13)
DESIGNATION Carbon Tetrachloride ND (0.13) ND (0.13) cis-1,2 Dichloroethene 65 370 cis-1,2 Dichloroethene 6.6 4.3 8.6 3.1 3.2
. . cis-1,2 Dichloroethene ND (0.19) 0.66 Tetrachloroethene ND (0.18) 32 Tetrachloroethene 10 7.2 9.9 0.23] 0.23]
[] Interim Remedial Measure (IRM) Tetrachloroethene ND (0.18) 0.18] trans-1,2-Dichloroethene 038 ] 19] trans-1,2-Dichloroethene | ND (0.50) ND (0.50) ND (050) ND (0.16] ND (0.16]
. trans-1,2-Dichloroethene ND (0.16) ND (0.16) Trichloroethene 0.48 | 32 Trichloroethene 2.2 1.8 2.2 0.37] 0.26 |
No Further Action Trichloroethene ND (0.18) ND (0.18) ~u Vinyl Chloride 5.0 5.2 Vinyl Chloride 0.62 ND (0.50) | 1.3 030 0.29
Remedial Investigation Completed Vinyl Chloride ND (0.07) 0.15] ] w m /a B \\/ 3
0o 50 100 200 Surface Water and Groundwater Sampling Results

X

Feet

1inch = 100 feet
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FIGURE 5
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Appendix A Historical Groundwater Reports
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Appendix A1 Groundwater Characterization Report — Well 13 Area
Along Acid Brook
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Appendix A2 2013 Supplemental Groundwater Investigation Report —
Middle to Southern EMA
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Appendix A3 Draft Technical Memorandum — Onsite Groundwater
Design Testing Results
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Appendix B Longitudinal Temperature Profiling - December 2014
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Appendix C Longitudinal Temperature Profiling - March 2015
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Appendix D Thermal Imaging Assessment Study Area Conditions
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Appendix D1 ~ Handheld Thermal Imaging SOP
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Appendix D1 - Handheld Thermal Imaging Camera SOP ()

1 Thermal Imaging

Handheld thermal imaging camera involve quickly locating and characterizing thermal anomalies in real-
time to trace heat or measure temperature. Thermal imaging information can be used to assess localize
groundwater discharge (e.g., groundwater to surface water), characterize local hydrogeologic
conditions, optimize sampling and monitoring locations, liquid and sludge levels in tanks, and other
applications in the environmental and industrial fields.

As with any scientific endeavor, the precision and accuracy of the results are only as reliable as the
precision and accuracy of the data. Reliable thermal imaging data is dependent on the care and
consistency field personnel apply to their thermal imaging techniques.

1.1 Thermal Imaging Camera

Thermal imaging cameras are non-contact, sophisticated devices that process the captured infrared
image and display it on a screen. Thermal imaging cameras provide more than a temperature value by
displaying the temperature differences of a surface. The thermal images are created by:

1. Focusing a special lens to the infrared light emitted by the objects in view.

2. The focused light is scanned by a phased array of infrared-detector elements. The detector
elements create a detailed temperature pattern called a thermogram.

The thermogram created by the detector elements is translated into electric impulses.

4. The electrical impulses are sent to a signal-processing unit (a circuit board with a dedicated chip)
which translates the information from the elements into data for the display where it appears as
visible light (various colors) depending on the intensity of the infrared emission.

5. The combination of the impulses from the elements creates the image.

w

Examples of a handheld thermal imaging camera are shown in Figure 1.

The Fluke Ti100 FLIRES™ FLIR One

Figure 1 Examples of Handheld Thermal Imaging Cameras

A working knowledge of the thermal imaging camera specification, as well as the limitations, are
important prior to the use. Each manufacturer manual outlines component specification. The
manufacturer’s manual should be referred to for standard operating procedures and operating
instructions.
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Appendix D2  Field Notes
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Appendix D3 Thermal Imaging Assessment Study Area Conditions
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Appendix D4 FLIR Thermographs
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Appendix E Surface Water and Groundwater Chemistry
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Appendix F USGS StreamStats
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Appendix G Groundwater Sampling Field Parameters
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Appendix H Surface Water Sampling Field Parameters
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Appendix | Site-Specific Screening Level Calculations for Human Health
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