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1. INTRODUCTION

Under the United States Army Corps of Engineers (USACE), Kansas City District, Contract
Number (No.) 912DQ-16-D-3001, Task Order 0003, EA Engineering, Science, and Technology,
Inc., PBC (EA) was tasked with providing groundwater monitoring services for Operable Unit
(OU) 3 at the Cornell Dubilier Electronics, Inc. (CDE) Superfund Site (United States
Environmental Protection Agency [EPA] ldentification [ID] No. NJD981557879) located in the
Borough of South Plainfield, Middlesex County, New Jersey (Figure 1-1). The services authorized
under this Contract include implementation of the groundwater remedy in accordance with the
2012 EPA Record of Decision (ROD) for OU3 (EPA 2012).

The groundwater remedy involves implementation of a long-term monitoring (LTM) program to
monitor the nature and extent of groundwater contamination and assess the stability and potential
attenuation of the groundwater contaminant plume over time. The objective of the LTM program
is to collect routine sample data to monitor concentrations of contaminants of concern (COCs) in
the groundwater, analyze the anticipated further reduction of the groundwater contaminant plume,
and track progress for achieving the site groundwater remediation goals. Environmental services
conducted as part of the LTM program, include monitoring well inspections and maintenance,
synoptic gauging, and groundwater sampling and analysis. The groundwater monitoring network
is composed of 38 monitoring wells located on and in the vicinity of the former CDE facility.

In 2017, EA submitted a Uniform Federal Policy- (UFP) Quality Assurance Project Plan (QAPP)
(EA 2017a), which described the field activities and quality assurance (QA)/quality control (QC)
program to be used during implementation of the LTM program. This report is the Year 1 (2018)
LTM program report for the long-term groundwater monitoring program. The purpose of this
report is to present data obtained during Year 1 of the LTM program (LTM Year 1) events and to
evaluate contaminant migration and degradation. This report also presents recommendations for
continued implementation of the LTM program.

This report is organized into seven sections:

e Section 1—Introduction

Section 2—Scope and Objectives

Section 3—Field Procedures

Section 4—Field Activities Results

Section 5—Discussion

Section 6—Conclusions and Recommendations for LTM
Section 7—References.

The following terminology is used throughout this document:

e The “Site” refers to the four OUs, which comprise the CDE Superfund Site, and the extent
of each OU investigation

Cornell-Dubilier Electronic Superfund Site Groundwater Monitoring Report
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e The “former CDE facility” refers to the physical extent of the industrial park operated at
333 Hamilton Boulevard, which is OU2

e The “OU3 Study Area” and “OU3” refer to the geographic extent of the groundwater
investigation and associated contamination.

1.1 PROJECT BACKGROUND

The Site consists of contamination from industrial activities at the former CDE facility located at
333 Hamilton Boulevard, South Plainfield, Middlesex County, New Jersey (Figure 1-2). The
former CDE facility, most recently known as the Hamilton Industrial Park, is bounded on the
northeast by the Bound Brook and the former Lehigh Valley Railroad, Perth Amboy Branch (now
Conrail); on the southeast by the Bound Brook and a property used by the South Plainfield
Department of Public Works; on the southwest, across Spicer Avenue, by single-family residential
properties; and to the northwest, across Hamilton Boulevard, by mixed residential and commercial
properties (EPA 2017). Prior to remedial activities conducted at the former CDE facility from
2006 to 2014, the facility could be sub-divided into two major areas as based on the characteristic
surface features of the facility property (inset on Figure 1-2). The northwestern portion of the
former CDE facility was largely paved and contained 18 buildings constructed of wood frame or
brick that were used by a variety of commercial and industrial tenants. The southeast area was
primarily an open field, with some wooded areas and wetlands bordering the Bound Brook. The
facility is now vacant and covered by an asphalt cap.

CDE operated at the facility from 1936 to 1962, manufacturing electronic parts and components
including capacitors. During site operations, CDE released and buried material contaminated with
polychlorinated biphenyls (PCBs) and chlorinated volatile organic compounds (VOCSs), primarily
trichloroethene (TCE), at the former CDE facility, leading to widespread chemical contamination
of soil at the facility and migration of contaminants to areas adjacent to the facility. During a series
of site investigations in the late 1990s, the EPA detected elevated concentrations of PCBs and
VOCs, in the soil, groundwater, and interiors of now-demolished buildings at the former CDE
facility; on nearby residential, commercial, and municipal properties; in the sediments and surface
water of Bound Brook, which is adjacent to the northeast corner of the former CDE facility; and
in groundwater proximate to the former CDE facility. The Site was included on the National
Priorities List in July 1998.

To effectively manage site complexities, the Site was divided into four OUs by the EPA:

e OUl1 addresses contaminated soil and interior dust at properties in the vicinity of the former
CDE facility.

e OU2 addresses contaminated soil and buildings at the former CDE facility.

e QU3 addresses contaminated groundwater at the Site.

Cornell-Dubilier Electronic Superfund Site Groundwater Monitoring Report
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e OU4 addresses contaminated sediment, floodplain soil, and groundwater within the Bound
Brook corridor.

This report addresses OU3, which consists of the observed extent of site-related VOCs found in
groundwater and encompasses approximately 825 acres. The remedy presented in the OU3 ROD
(EPA 2012) includes long-term groundwater monitoring and institutional controls, in the form of
a Classification Exemption Area (CEA), to minimize the potential for exposure to contaminated
groundwater.

1.1.1 Site History

The original facility at the 333 Hamilton Boulevard property, a complex that eventually grew to
18 buildings, was built in the early 1900s by Spicer Manufacturing Company, a predecessor to
Dana Corporation (EPA 2012). The Spicer Manufacturing Company manufactured universal
joints and other components for the automobile industry at the facility from 1912 to 1929 (EPA
2015). The manufacturing plant included a machine shop, box shop, lumber shop, scrap shop,
heat treating building, transformer platform, forge shop, shear shed, boiler room, acid pickle
building, and die sinking shop. A chemical laboratory for the analysis of steel was added in 1917.
Most of the major structures were erected by 1918. At least until the late 1920s, Bound Brook
was dammed just upstream of the Conrail Railroad Bridge, forming an impoundment referred to
as the condenser pond. The condenser pond water was used for cooling at the facility powerhouse;
circulating pumps would have drawn cooling water from the pond, forced it through the tubes of
surface condensers, and discharged the water back to Bound Brook (Louis Berger 2015).

Spicer Manufacturing Company ceased operations in South Plainfield in 1929 and beginning in
1936, first leased and then sold the facility at 333 Hamilton Boulevard to CDE (EPA 2004, 2012).
When the Spicer Manufacturing Company ceased operations at the facility, the property consisted
of approximately 210,000 square feet (ft) of buildings (Foster Wheeler Environmental Corporation
[FWENC] 2002). CDE occupied the Site from 1936 to 1962. Following CDE’s departure from
the facility in 1962, the facility was operated as a rental property, the Hamilton Industrial Park, with
over 100 commercial and industrial companies occupying the facility as tenants (EPA 2012).

During CDE’s occupancy of the Site from 1936 to 1962, the company manufactured electronic
components including capacitors. It has also been reported that the company tested transformer
oils for an unknown period of time (Louis Berger 2015). PCBs (including Aroclor 1254 and Aroclor
1242) and chlorinated organic degreasing solvents (in particular, TCE) were used in the CDE
manufacturing process. During site operations, CDE released and buried material contaminated
with PCBs and VOC:s at the facility (EPA 2015). It has been reported that the rear of the property
was saturated with transformer oils and that capacitors were buried behind the facility (EPA 1996).
Extensive fill areas containing thousands of discarded capacitors were found in the rear,
undeveloped portion of the property (Louis Berger 2015). In 2000, a geophysical survey and
excavations of test pits, generally in the central portion of the facility, were performed to
investigate the boundaries, and determine the physical characteristics of the subsurface debris, and
identify and characterize potential source areas. The results indicated buried materials, including
capacitors (some the capacitor boxes appeared corroded and/or partially burned), ceramic
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electrical components, crystalline powder, general demolition debris, miscellaneous metallic
debris, and drum components (Tetra Tech EC Inc. 2006).

The New Jersey Department of Environmental Protection (NJDEP) first investigated
environmental conditions at the former CDE facility, then known as the Hamilton Industrial Park,
in 1986, as a potential source of contamination to the Pitt Street wells' (Louis Berger 2015). While
investigations at the time were inconclusive in regard to groundwater contamination at the Pitt
Street wells (EPA 2015), several metals, VOCs, and Aroclor 1254 were detected in soil and
sediment samples collected from the former CDE facility (Tetra Tech EC Inc. 2006).

Follow-up testing by NJDEP in the early 1990s led to a request that EPA consider the former CDE
facility for potential emergency response actions. Subsequent sampling by the EPA showed the
presence of PCBs, VOCs, and inorganic chemicals in facility soils, sediments, and surface water;
floodplain soil, sediment, surface water, and biota of the Bound Brook adjacent to and downstream
from the former CDE facility; and soil and interior dust at properties in the vicinity of the former
CDE facility. These investigations led to the following actions:

e In March 1997, after identifying PCB-contaminated areas at the former CDE facility, EPA
issued an administrative order to the property owner, D.S.C. of Newark Enterprises, Inc.
(DSC), to perform a removal action. The removal action included paving driveways and
parking areas in the Hamilton Industrial Park, installing a security fence, and implementing
drainage controls to mitigate risks associated with contaminated soil and surface water
runoff from the facility. This work was substantially completed by early 2008
(EPA 2012).

e Due to elevated PCB concentrations in sediments and fish samples, in August 1997,
NJDEP issued an interim fish consumption advisory for the Bound Brook and its
tributaries, including New Market Pond and Spring Lake (EPA 2015). The Final advisory
was issued in August 1998. This advisory remains in effect.

e From 1998 to 2000 and again in 2004, surface soil excavation and interior dust remediation
was conducted at 15 residential properties in the vicinity of the former CDE facility
(EPA 2012).

In July 1998, EPA included the Site on the National Priorities List (NPL). To address the impact
of the Site on the community early in the Superfund process and to effectively manage site
complexities, the Site was divided into four OUs with separate remedial investigations (RIs) and
feasibility studies (FSs), RODs, and remedial actions (RAs) as follows. Investigations pertaining
to OU3 are further detailed in the following sub-sections:

LIn the mid-1980s, New Jersey NJDEP investigated the presence of tetrachloroethylene (PCE), TCE, and their
degradation byproducts (cis-1,2-Dichloroethene (DCE), 1,1-DCE, and vinyl chloride) and other VOCs (carbon
tetrachloride, chloroform, methyl-tert-butyl ether [MTBE], and xylene) in residential wells on Pitt Street to the south
and west of the former CDE facility (Louis Berger 2015). The area was designated as a Currently Known Extent (CKE)
of Groundwater Contamination by NJDEP.
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The residential, commercial, and municipal properties investigation (OU1) were addressed
in the OU1 RI and FS reports (FWENC 2001a, 2001b). The ROD for OU1 was issued in
September 2003. The remedy required the excavation, offsite transportation, and disposal
of PCB-contaminated soils from nearby properties, along with property restoration. The
OUL1 remedy also called for interior dust cleaning at properties where PCBs were detected
indoors (EPA 2003).

The CDE facility soils and buildings investigation (OU2) were addressed in the OU2 RI
and FS reports (FWENC 2002, 2004). The ROD for OU2 was issued in September 2004.
The remedy at OU2 addressed “principal threat” wastes in soils, including wastes that were
considered ongoing source materials of groundwater contamination. The remedy required
relocation of tenants and demolition of onsite buildings; excavation of the most highly
PCB- and VOC-contaminated soil down to the top of the bedrock surface (a maximum of
approximately 15 ft bgs); onsite treatment of excavated soil using low temperature thermal
desorption or offsite transportation and disposal of soil and debris not suitable for
treatment; excavation and offsite disposal of contaminated soil and debris from the
capacitor disposal areas; backfilling of excavated areas; installation of engineering
controls; property restoration; and implementation of institutional controls (EPA 2004).

Groundwater (OU3) was addressed in the OU3 RI and FS reports (Louis Berger and
ARCADIS/Malcolm Pirnie 2012a and 2012b). The ROD for OU3 was issued in September
2012 (EPA 2012). The selected remedy consists of institutional controls and LTM of
groundwater and vapor intrusion at nearby residences to ensure no exposures occur in the
community. Due to the long history of contaminant release, the presence of contaminants
in bedrock groundwater and rock matrix pore water, and the complex geology of the Site,
available remedial technologies to meet of groundwater Applicable or Relevant and
Appropriate Requirements (ARARs)? are limited. Therefore, the remedy incorporated a
waiver of groundwater ARARs due to technical impracticability (T1).

The Bound Brook Corridor was addressed in the OU4 RI and FS reports (Louis Berger
2014a, 2014b). The ROD for OU4 was issued in May 2015 (EPA 2015). The selected
remedy consists of four components or parts: (1) full remediation through excavation and
offsite disposal of a capacitor debris area along the eastern banks of Bound Brook, adjacent
to the former CDE facility; (2) groundwater capture and treatment, specifically along the
boundary with the former CDE facility and Bound Brook, to prevent the release of
groundwater contaminants to surface water; (3) excavation and removal activities targeting
contaminated sediment and floodplain soils along a 3-mile stretch of Bound Brook
including the dredging of New Market Pond; and (4) the relocation of a 36-inch waterline
that traverses the former CDE facility.

2 ARARs for groundwater include the New Jersey Department of Environmental Protection (NJDEP) Groundwater
Quality Criteria, the EPA Safe Drinking Water Act maximum contaminant levels (MCLs), and the New Jersey
Secondary Drinking Water Standards.
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The long-term response action for OU1 was completed in August 2014 and allows for unlimited
use of the remediated properties. Under the OU1l RA, approximately 2,100 cubic yards of
contaminated soil, which exceed the remediation goal of 1 part per million (1 part per million
[ppm]) of PCBs were excavated and removed from 16 offsite properties, and indoor dust
remediation was conducted where dust was encountered exceeding the remediation goal of 1 ppm
of PCBs.

The RA for OU2 was initiated in 2006 and completed in July 2014. Under the OU2 RA,
approximately 220,000 tons of contaminated soil were excavated, with 98,000 tons treated by the
onsite low temperature thermal desorption (LTTD) and placed back onsite, and remaining soil
disposed of offsite. A multi-layered asphalt cap and construction of a stormwater conveyance
system and detention basin were installed at the former CDE facility, and operation and
maintenance is ongoing. A deed notice for the continued use of the former CDE facility property
as non-residential (commercial/light industrial), identified in the OU2 ROD, is under development.

The long-term response actions associated with OU3, specifically groundwater and vapor intrusion
monitoring, are ongoing. The remedial design for the OU4 remedy was completed in 2018, and
the removal of contaminated sediments from the Bound Brook and its flood plain soils is in the
planning stage.

A five-year review program was initiated at the Site at the start of the remedy for OU2, as the
selected alternative would result in hazardous substances, pollutants, or contaminants remaining
at OU2, OU3, and OU4 at concentrations above levels that would allow for unlimited use and
unrestricted exposure (EPA 2011). Five-year reviews were conducted by the EPA in 2011 and
2017 to evaluate the implementation and performance of remedies in order to determine if the
remedies are and will continue to be protective of human health and the environment (EPA 2011,
2017).

1.1.2 Groundwater Previous Investigations

The following sub-section presents a history of groundwater investigations conducted at the Site,
with a focus on the primary COCs (TCE, cis-1,2-dichloroethene [cDCE], and PCBS).

1.1.2.1 Initial Groundwater Investigation (2000-2002)

Groundwater at the Site was initially investigated during the OU2 RI in 2000, with installation
of 12 shallow bedrock monitoring wells (MW-01A, MW-02A, MW-3, MW-4, MW-5, MW-6,
MW-7, MW-8, MW-9, MW-10, MW-11, and MW-12) at the former CDE facility to evaluate
groundwater quality in shallow bedrock (FWENC 2002) (Figure 1-3). Wells were installed to
depths of 32 to 62 ft below ground surface [bgs]) as presented in Table 1-1. PCBs, PCB congeners,
VOCs, semi-volatile organic compounds (SVOCs), pesticides, and metals were detected at
elevated concentrations in perched water sampled during the excavation of test pits and the
installation of onsite groundwater monitoring wells.
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Groundwater sampling was conducted in 2001 and 2002 with samples obtained from the 12
shallow bedrock wells, as well as from shallow and deep groundwater at an existing well referred
to as Former Production Well (FPW) Number 3. Two samples were obtained from this location:
PD-01, which was obtained from shallow groundwater, and PDD-01, which was obtained from
deep groundwater. These wells were screened between the depths of 17 and 60 ft bgs. Sampling
results revealed that groundwater at the Site was highly contaminated with VOCs, and locally,
PCBs, with PCBs likely present as a result of high VOC content and co-solvency effects.

TCE was reported at concentrations above the 1 micrograms per liter (ug/L) NJDEP Remediation
Standard for Groundwater in the each of the monitoring wells (MW-01A through MW12), and in
PDD-01; cDCE was reported at concentrations above the 70 pg/L NJDEP Remediation Standard
for Groundwater at 8 locations in the northern and central portions of the former CDE facility
property (MW-01A, MW-04, MW-06, MW-07, MW-08, MW-09,and MW-12) (FWENC 2001a).
The maximum concentrations of TCE and cDCE (100,000 pg/L and 160,000 ug/L, respectively)
were detected at monitoring well MW-11 within the central portion of the former CDE facility.
TCE and cDCE were not detected at monitoring well MW-10 located in the southern end of the
former CDE facility. PCBs as high as 84 pg/L were measured in groundwater samples.

The horizontal and vertical extent of groundwater contamination had not been determined because
shallow bedrock monitoring wells had been installed within the former CDE facility and wells
indicated a plume of VOC contamination moving away from the Site to the northwest. Additional
monitoring well installation was recommended to adequately characterize flow conditions and the
extent of contamination (EPA 2004).

1.1.2.2 Groundwater Supplemental Investigation (2008)

A Supplemental Investigation was conducted by the EPA Environmental Response Team (ERT)
in 2008. InJanuary 2008, EPA installed 8 deep bedrock wells (ERT-1 along the southeastern edge
of the former CDE facility property boundary and ERT-2 to ERT-8 southwest, west, and northwest
of the former CDE facility) to depths of 150 ft to assess the hydraulic properties of the fractured
bedrock and water quality of the bedrock groundwater upgradient and downgradient of the former
CDE facility (Figure 1-3). As part of the well installation program, borehole geophysics, hydro-
physical profiling, and zoned packer testing were conducted to isolate discrete fracture zones and
to conduct discrete interval groundwater sampling. Groundwater samples were collected for
VOCs from multiple depths. Inaddition, VOC samples were taken from the 12 previously existing
shallow bedrock monitoring wells located at the former CDE facility.

Groundwater analytical results from the packer testing indicated TCE in samples collected
from ERT-1 through ERT-7, with concentrations ranging from 1.5 pg/L at ERT-1 to 2,250 ug/L
at ERT-2. TCE was not detected at ERT-8. Chlorinated VOCs were also detected at 11 of the 12
shallow bedrock wells, with TCE concentrations ranging from 4 pg/L in MW-02A to 186,000
po/L in MW-11. Chlorinated VOCs were not detected at MW-10.

Hydrogeologic and analytical data were evaluated and used to design permanent Flexible Liner
Underground Technologies, LTD. L.C. (FLUTe™) multi-level sampling devices, which were
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installed in 7 of the 8 wells (FLUTe™ multi-level sampling wells [FLUTe™ wells] ERT-1 to
ERT-6 and ERT-8). The number of ports in the ERT wells ranged from 5 to 8, with ports drawing
groundwater from discrete intervals between 17 and 148 ft bgs (Table 1-1). The eighth drilled well
(ERT-7) did not have a FLUTe™ multi-level sampling device installed because the temporary
liner could not be removed.

Subsequent groundwater sampling was conducted in August 2008, with samples collected from
the 11 of the previously existing shallow bedrock wells (MW-04 was not sampled due to a
blockage in the well preventing installation of the submersible pump) and 7 newly installed
FLUTe™ wells. Groundwater samples were analyzed for VOCs, SVOCs, PCB Aroclors,
pesticides, and metals. The results of the August 2008 sampling event further documented
concentrations of VOCs, PCBs, pesticides, and inorganics in bedrock groundwater. Analytical
results were incorporated into the OU3 RI (EPA 2012).

Detections of TCE and cDCE at the former CDE facility property were consistent with the initial
groundwater investigation analytical results. TCE was reported at concentrations above the 1 pg/L
NJDEP Remediation Standard for Groundwater at 10 standard monitoring wells located on the
former CDE facility Property (MW-01A, MW-03, and MW-05 through MW-12), while cDCE was
reported at concentrations above the 70 pug/L NJDEP Remediation Standard for Groundwater in 8
wells located on the former CDE facility Property (MW-01A, MW-03, MW-06, MW-07, MW-08,
MW-09, MW-11, and MW-12). Three wells in the central portion of the former CDE facility
property reported TCE at concentrations greater than 10,000 pg/L; MW-08 (screened 42 to 57.5 ft
bgs; 17,000 pg/L), MW-11 (screened 35 to 60 ft bgs; 160,000 pg/L), and MW-12 (screened 35 to
60 ft bgs; 21,000 pg/L). cDCE was also reported at concentrations greater than 10,000 pg/L at
MW-11 (310,000 pg/L) and MW-12 (14,000 pg/L).

TCE was reported at concentrations above 1 pg/L NJDEP Remediation Standard for Groundwater
in FLUTe™ well ERT-1 along the southeastern edge of the former CDE facility property boundary
and in 5 of the 6 offsite FLUTe™ wells installed in the vicinity of the former CDE facility (ERT-
2 through ERT-6). Elevated offsite concentrations ranged from 1.2 ug/L at ERT-6-1 (26 to 36 ft
bgs), located west of the former CDE facility in the Pitt Street Well Contamination Area,
to 8,300 pg/L at ERT-2-1 (25 to 35 ft bgs), installed across the street from the northern section of
the western site boundary. cDCE concentrations in offsite wells ranged from 0.59 ug/L at ERT-
6-1, coincident with the TCE maximum, to 690 pg/L at ERT-3-6 (138 to 148 ft bgs), located north
of the facility property, between the northern corner and Spring Lake.

The August 2008 event reported PCB Total Aroclor at concentrations above the potential clean-
up standard of 0.5 ug/L (Federal Safe Drinking Water Act Maximum Contaminant Level [MCL])
in 7 shallow bedrock wells (MW-2A, MW-3, MW-5, MW-6, MW-8, MW-10, and MW-12), with
the highest concentrations detected in MW-12 (estimated 152 pg/L). PCBs were not detected in
groundwater samples collected from offsite wells.
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1.1.2.3 OU3 Groundwater Remedial Investigation (2009-2011)

The OU3 RI was conducted by Louis Berger and Malcolm Pirnie/ARCADIS from October 2009
to December 2011 and expanded the study area surrounding the former CDE facility to assess
contaminant migration. In total, 13 newly drilled wells and 2 existing wells were constructed as
FLUTe™ wells for use during the OU3 groundwater RIl. Five onsite wells (MW-14S,
MW-14D, MW-15S, MW-15D, and MW-16) were drilled and constructed at the former CDE
facility, and one FPW within the former CDE facility discovered during the course of the RI
converted into a FLUTe™ well. An additional 7 offsite  wells (MW-13,
MW-17, MW-18, MW-19, MW-20, MW-21, and MW-22) were drilled and constructed at
surrounding locations, and the installation of a FLUTe™ multi-level sampling device was
completed at offsite well ERT-7 to further delineate the nature and extent of groundwater
contamination. One additional FLUTe™ well (MW-23) was installed in at the northern edge of
OU3 in late 2010 to address a data gap.

The comprehensive groundwater investigation included the following:

e Hydrogeologic investigations including borehole geophysical surveys, transmissivity
testing, and fracture groundwater sampling using borehole packers

e Rock matrix sampling at MW-14S and MW- 14D (at the former CDE facility), MW-16 (at
the northern edge of the former CDE facility), and MW-20 (adjacent to Spring Lake) for
analysis of VOCs, PCB Aroclors, moisture, porosity, density, total organic carbon, and
rock oxidant demand

e Groundwater and surface water gauging in October 2009, March 2010, and July 2010
e Groundwater sampling during multiple separate events:

— October 2009 and March 2010—VOC, SVOC, inorganic (Target Analyte List [TAL]
metals, mercury, and cyanide), PCB Aroclor, and pesticide sampling and analysis at
each of the 12 onsite shallow bedrock monitoring wells and each of the 19 FLUTe™
wells, for a total of 129 total samples per analyte group

— October 2009 and March/April 2010—monitored natural attenuation parameter
sampling and analysis (total organic carbon, dissolved organic carbon, ferrous iron,
chloride, sulfate, methane, ethane, ethene, alkalinity, and hardness) at 7 FLUTe ™ wells
(ERT-1, MW-13, MW-14S/MW-14D, MW-16, MW-20, and MW-21)

— October 2009 and March/April 2010—microbiological; microcosm sampling and
analysis at select ports from 6 FLUTe™ wells (ERT-1, MW14-S, MW14-D,
MW-16, MW-20, and MW-21)
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— March/April 2010 and July 2010-PCB congener and dioxin and furan sampling and
analysis at 6 onsite shallow bedrock monitoring wells (MW-01A, MW-03,
MW-05, MW-08, MW-11, MW-12) and select ports at 16 FLUTe™ wells (ERT-1 port
3, ERT-2 ports 1 and 5, ERT-4 port 4, ERT-6 port 2, ERT-7 port 3, ERT-8 port 5, MW-
13 port 7, MW-14S port 4, MW-14D port 3, MW-15D port 1, MW-16 port 7, MW-17
port 2, MW-19 port 2, MW-20 port 2, MW-22 port 1, and FPW ports 1 and 9

— June-July 2010-Target Compound List (TCL); VOC, PCB Aroclor sampling and
analysis, and water quality parameter monitoring (temperature, specific conductance,
dissolved oxygen, oxidation-reduction potential, and turbidity) at one shallow and one
intermediate aquifer test well

— December 2011 and March 2011: VOC, SVOC, inorganic (TAL metals, mercury, and
cyanide), PCB Aroclor, and pesticide sampling and analysis at FLUTe™ well MW-23
(9 ports).

The results from the RI groundwater sampling are summarized in the following paragraphs; further
details can be found in the Final RI Report for OU3: Groundwater (Louis Berger and
ARCADIS/Malcolm Pirnie 2012a). Additional information on geology and hydrogeology as
determined from the hydrogeologic investigations is presented in Sections 1.2.3 and 1.2.4.

Volatile Organic Compound Analytical Results

Rock matrix sample analytical results showed that chlorinated VOCs had diffused into the rock
matrix at, and downgradient of, the former CDE facility (Figure 1-4). This renders the chlorinated
VOC:s relatively immobile when compared to the dissolved aqueous mass in the fracture network.
The mass in the rock matrix will act as a long-term storage reservoir of chlorinated VOCs in the
bedrock and a source of dissolved chlorinated VOC mass to groundwater. The chlorinated VOC
mass in the rock matrix exceeded the aqueous mass at MW-14S, MW-14D, and MW-16, and
chlorinated VOCs were present in the rock matrix at depths of 400 ft bgs as far north as monitoring
well MW-20.  The largest proportion of chlorinated VOC mass was detected at
MW-14 between 23 and 75 ft bgs, at MW-16 between 50 and 150 ft bgs, and at MW-20 between
255 and 355 ft bgs. These results reflect the influence of the historic water supply pumping.

TCE and cDCE analytical results from the August 2008, October 2009, and March 2010 sampling
events were generally consistent across all three events (Figure 1-5). Groundwater movement and
aqueous TCE and cDCE had migrated to the north, northeast, and northwest under the influence
of current and historical regional groundwater pumping by several production wells and wellfields
near the former CDE facility (Spring Lake Wellfield located north of Spring Lake, South Plainfield
wellfield located north of the former CDE facility, the Tingly Lane Wellfield located northeast of
the former CDE facility, and Park Avenue Wellfield located north of OU3; Figure 1-2).

The highest concentration of chlorinated VOCs was detected near the center of the former CDE
facility at shallow depths between 23 and75 ft bgs. Analytical results indicated that monitoring
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well ERT-8, which is south of the former CDE facility, defined the southern edge of groundwater
contamination associated with the former CDE facility.

Groundwater samples collected from monitoring wells ERT-5, ERT-6, and MW-18, located within
the Pitt Street Well Contamination Area west of the former CDE facility, contained several
chlorinated VOCs at concentrations above potential clean-up standards. Several lines of evidence
(detailed in Section 5.13.2 of the RI report) suggested that the former CDE facility is not the source
of impacts in these wells; however, the results were not conclusive. Therefore, the groundwater
impacts at ERT-5, ERT-6, and MW-18 were included in the impacts from the former CDE facility.

Groundwater samples collected from monitoring well MW-22, located northeast of the former
CDE facility, did not contain chlorinated VOCs at shallow depths, but contained increasing
concentrations of chlorinated VOCs with increased depth. The mass observed in this well was
determined to be from the former CDE facility based on the groundwater flow modeling.
Therefore, monitoring well MW-22 was identified as most likely proximate to the eastern edge of
potential groundwater contamination associated with the former CDE facility.

Groundwater samples collected from monitoring well MW-23, which was installed to delineate
the northern extent of groundwater contamination, reported TCE concentrations ranging from
3.8 to 120 pg/L, with concentrations increasing with depth. TCE concentrations were an order of
magnitude less than the concentrations in monitoring well MW-20, which is the next closest well
to the former CDE facility. These data indicated that monitoring well MW-23 is near the northern
boundary of the groundwater contamination, but that contaminant mass has moved to the
north beyond monitoring well MW-23, toward the Park Avenue Wellfield located north of OU3
(Figure 1-2).

The presence of chlorinated VOC degradation compounds and the results of and monitored natural
attenuation parameter sampling indicated that reductive dechlorination of chlorinated VOCs has
occurred in the shallow water bearing zone in the bedrock beneath the overburden source area, and
to a limited degree in the intermediate and deep-water bearing zones. This was further confirmed
by microcosm testing performed using samples collected during the March 2010 sampling event.

Based on rock matrix and groundwater VOC analytical results, the RI concluded that the fractured
sedimentary rock matrix has a high capacity to attenuate the dissolved aqueous mass, and the
factors influencing the distribution of aqueous mass will reach equilibrium with the attenuation
capacity of the rock matrix. When this occurs, the leading edge of the contaminated groundwater
emanating from the former CDE facility will stabilize and will no longer advance downgradient.
However, the mass of chlorinated VOCs that has diffused into the rock matrix can be a source of
chlorinated VOCs for time periods ranging from decades to centuries. As a result, chlorinated
VOC contaminated fractured rock aquifers generally cannot be restored to their highest beneficial
use (potable water supply) in a reasonable timeframe or at a reasonable cost.
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Semi-Volatile Organic Compound Analytical Results

SVOCs, specifically polycyclic aromatic hydrocarbon (PAHSs), were detected at several locations
across OU3. However, the disparate occurrence of PAHs was not consistent with the distribution
of more soluble contaminants (VOCs), historically associated with the former CDE facility.

Polychlorinated Biphenyl Analytical Results

Rock matrix samples were analyzed for PCB Aroclors and results indicated that all of the detected
mass was found in the 23 to 100 ft bgs depth interval in the overburden source area at monitoring
well MW-14.

The highest concentration of PCB Aroclors was detected near the center of the former CDE facility
at monitoring well MW-14, and nearly all exceedances of the potential groundwater clean-up
standard (the lowest of the Federal Safe Drinking Water Act MCLs (40 Code of Federal
Regulations 141), the New Jersey Drinking Water Quality Act MCLs (NJAC 7:10-16), and the
New Jersey Groundwater Quality Criteria(NJAC 7:9-6)] were limited to the shallow portion of the
bedrock aquifer. The horizontal distribution of PCB Aroclors was generally limited to the former
CDE facility.

Pesticide Analytical Results

Various pesticides, including 4,4’-Dichlorodiphenyltrichloroethane (DDT), dieldrin, chlordane,
and heptachlor were found at concentrations that exceed the MCLs in samples collected from both
onsite and offsite wells during each sampling event. The highest concentrations, and the largest
exceedances of the potential clean-up standards, were encountered at the former CDE facility.

Inorganic Compound Analytical Results

While several inorganic compounds were found at concentrations exceeding potential clean-up
standard, the only compound that could likely be attributed to the former CDE facility was lead.
Concentrations of lead were detected throughout OU3 but were present consistently at the former
CDE facility in the shallow bedrock groundwater at concentrations greater than standards.

Sodium, manganese and iron were detected across OU3 at concentrations that exceeded their
respective potential clean-up standards. However, these metals are regulated as secondary taste
and quality (aka nuisance) contaminants and are generally considered to be naturally occurring.
In addition, while arsenic was present at concentrations above the potential clean-up standard,
concentrations were generally consistent with naturally occurring concentrations measured in
domestic water supply wells in the Newark Basin (New Jersey Geological Survey, 2004).

Aluminum and cadmium detections were sporadic and were not consistent with the distribution of
more soluble contaminants (VOCs) historically associated with the former CDE facility.
Chromium exceedances were found in only one location (MW-5), and barium exceedances were
limited to shallow bedrock at just two locations (MW-11 and ERT-2).
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1.1.2.4 OU4 Remedial Investigation (2010-2014)

Results of the OU3 RI stream elevation surveys, groundwater modeling, and consideration of
current municipal pumping regimes indicated potential for discharge of contaminated groundwater
from OU3 to Bound Brook. Therefore, the subsequent OU4 RI conducted from 2010 to 2014
further characterized the potential for groundwater contaminants to impact Bound Brook via
stream flow surveys and passive sampler (porewater and surface water) deployment and analysis.
The presence of VOCs in porewater and sediments near the former CDE facility provided an
additional line-of-evidence that contaminated groundwater is discharging to Bound Brook.
Moreover, elevated Total PCB concentrations in the surface water, porewater, and sediments
coincide spatially with total VOC porewater detections, suggesting that chlorinated solvents in the
groundwater may be enhancing the mobility of PCBs due to co-solvency. Further details of the
OU4 RI can be found in the Final RI Report for OU4: Bound Brook (Louis Berger 2014a).

1.1.2.5 Baseline Monitoring Program (2016-2017)

Based on previous hydraulic and contamination characterization efforts conducted during the RI,
4 FLUTe™ wells (MW-24, MW-25, MW-26, and MW-27) were installed to depths of 500 to 501
ft bgs in February-April 2016 to monitor contaminant concentrations at depth near the distal
northern and northeastern portions of the groundwater contaminant plume (Table 1-1) (Louis
Berger 2018).

Two rounds of groundwater sampling were performed in December 2016-January 2017
(Round 1) and July—August 2017 (Round 2) under the Baseline Monitoring Program (BMP) for
the purpose of establishing baseline conditions to which subsequent LTM data could be compared
to evaluate contaminant migration and degradation. Results are presented in the Baseline
Groundwater Sampling Final Data Summary Report (2018 BMP report; Louis Berger 2018).

A total 155 available sampling points were sampled during Round 1, and 157 were sampled during
Round 2, with groundwater samples analyzed for VOCs at each sample point and SVOCs, metals,
pesticides, PCBs (Aroclors and congeners), and dioxins/furans at representative sample points.
Dense non-aqueous phase liquid (DNAPL) was encountered at FLUTe™ well MW-14S port 1
(depth interval of 30 to 35 ft bgs) and port 4 (depth interval of 65 to 70 ft bgs) during Round 1,
and at MW-14S port 4 during Round 2. Therefore, non-aqueous phase liquid (NAPL) samples
were collected from these locations during each round and analyzed for VOCs, SVOCs, and PCB
Aroclors.

Groundwater Analytical Results

The results from the BMP were largely consistent with those presented in the RI. VOCs, PCBs,
pesticides, and inorganics were reported at concentrations above Preliminary Remediation Goals
(PRGs) established in the ROD (Table 1-2). SVOCs were not reported at concentrations above
PRGs during either BMP sampling event.
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TCE concentrations near or above the PRG of 1 pg/L were observed at all depths, with levels
below the PRG generally observed in areas upgradient or far downgradient of the former CDE
facility property (MW-19, MW-22 through MW-24, MW-26, MW-27, ERT-3, and ERT-6 through
ERT-8) (Figure 1-6). TCE concentrations in the former source area ranged from 12,000 pg/L at
MW-12 to 200,000 pg/L at MW-14S-2. Concentrations in these wells generally decreased with
depth, as shown by the profiles for co-located pair MW-14S/MW-14D. In the medial portion of
the plume (north of the former CDE facility, and generally south of South Plainfield High School),
the highest concentrations of TCE in shallow bedrock were found at ERT-2 port 2 (450 pg/L) and
MW-21 port 1 (230 pg/L), the highest concentrations in intermediate bedrock were found at
ERT-2 port 7 (910 pg/L) and MW-20 port 3 (590 ug/L), and the highest concentrations in deep
bedrock were found at MW-17 port 3 (1,100 pg/L) and MW-20-5 (340 pg/L). In the distal portion
of the plume, concentrations were generally less than 10 pg/L, with the exception of MW-27 port
3 (31 pg/L), located northeast of the former CDE facility. In general, TCE levels outside of the
former CDE facility boundary declined with depth. Notable exceptions to this trend were
monitoring wells MW-20 and MW-23, which are located along the centerline of the plume axis.

cDCE concentrations varied across the Site, with concentrations above the PRG of 70 pg/L
generally observed in wells located on, or proximal to, the former CDE facility property. cDCE
concentrations in the former source area ranged from 14,000 at MW-12 to 200,000 ug/L at
MW-14S-2 (coincident with the TCE maximum), with concentrations decreasing with depth. In
the medial portion of the plume, the highest concentrations of cDCE in shallow bedrock were
detected at MW-20 port 1 (110 pg/L) and MW-21 port 1 (57 pg/L), the highest concentrations in
intermediate bedrock were found at ERT-3 port 6 (370 pg/L) and MW-20 port 3 (170 pg/L), and
the highest concentrations in deep bedrock were found at MW-17 port 3 (650 pg/L) and MW-20
port 5 (200 pg/L).

In the distal portion of the plume, concentrations were generally less than 7 ug/L, with the
exception of MW-27 port 3 (49 pg/L) located northeast of the former CDE facility. In general,
cDCE levels outside of the former CDE facility boundary consistently declined with depth. The
exceptions to this trend were ERT-3, MW-17, and MW-23, which are located along the centerline
of the plume axis.

New hydrogeologic (head) information from wells MW-24, MW-25, MW-26, and MW-27
supported the assertion that the Park Avenue Wellfield (located north of OU3; Figure 1-2) exerts
a controlling effect on the local hydrogeology that extends to all depths. Relatively low
concentrations of TCE and cDCE at the distal end of the plume suggested that the attenuation
capacity of the bedrock matrix is high.

PCB Aroclors, including Aroclor 1248 and 1254 were reported at concentrations above the PRG
of 0.5 pg/L in onsite wells only. The highest PCB Aroclor concentrations detected at MW14D
port 2 (123 to 133 ft bgs; Aroclor 1254 at 850 pg/L) and MW-14S port 1 (30 to 35 ft bgs; Aroclor
1254 at 934 pg/L).
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Non-Aqueous Phase Liquid Analytical Results

In general, VOC and SVOC concentrations ranged from non-detect (ND) to over 100,000 pg/L
during Round 1. During Round 2, overall constituent concentrations were lower, VOC
concentrations ranging from 20 to 38,000 pg/L. SVOCs were not detected in NAPL samples
during Round 2.

Ppm levels of TCE, cDCE, and Aroclor 1254 were detected in NAPL samples collected at MW-
14S. Concentrations are summarized in the following table.

Maximum Maximum
Concentration Round 1 | Concentration Round 2
Analyte (ug/L) (ug/L)
TCE 1,480,000 4,380
cDCE 2,920,000 38,100
Aroclor 1254 809,000,000 5,670

1.2 PHYSICAL PROFILE
1.2.1 Topography

The Site is located within the Piedmont Physiographic Province, which consists of low-rolling
plain divided by a series of higher ridges. The highest elevation in the province is Barren Ridge
(914 ft above mean sea level [amsl]) on the northern side of the Hunterdon Plateau, located to the
northwest of the Site. Along the foot of the Highlands, the elevation of the Piedmont generally
ranges from 300 to 400 ft amsl. The province slopes from the foot of the Highlands toward its
southeastern boundary with the Coastal Plain Province.

OU2 remediation activities changed much of the surface topography at the former CDE facility.
Prior to the OU2 remedial activities, elevations in the northwestern portion of the former CDE
facility range from approximately 70 to 82 ft amsl. Elevations in a paved area in the middle of the
former CDE facility where capacitor-related debris had been observed ranged from approximately
71 to 76 ft amsl. The southeastern portion of the property was undeveloped and predominantly
vegetated, with the central part of the undeveloped portion consisting primarily of flat open field,
with some wooded areas to the south. The property dropped steeply to the northeast and southeast,
and the eastern portion of the property consists primarily of wetland areas bordering Bound Brook.
Elevations in this area ranged from approximately 71 ft amsl at the top of the bank to
approximately 60 ft amsl along Bound Brook (FWENC 2001a). At the conclusion of OU2
remedial activities, the former CDE facility was covered by an asphalt cap sloping gently from the
southwest to the northeast; stormwater is collected by a series of catch basins and a detention basin
ultimately discharging to Bound Brook (Louis Berger and ARCADIS/Malcolm Pirnie 2012a).

The topographic character of the area surrounding the former CDE facility is generally considered
to be low relief with surface water bodies (Bound Brook, Cedar Brook, and Spring Lake) as the
primary topographic features. Elevations increase to 160 ft amsl at the Raritan Terminal Moraine
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that lies approximately 2,000 ft east of the former CDE facility. The Watchung Mountains that lie
approximately 4 miles northwest of the former CDE facility rise approximately 500 ft above the
plains and act as surface water divides.

1.2.2 Hydrology

The Site is located within the Bound Brook sub-basin of the Raritan River watershed system. The
Bound Brook sub-basin drains an estimated 48-square-mile area at the Middlesex, New Jersey
confluence with Green Brook. The Bound Brook is the largest tributary of Green Brook, which is
a tributary of the Raritan River.

Surface water features within the OU3 area include the Bound Brook, the Cedar Brook, and Spring
Lake. The Bound Brook bounds the former CDE facility on the northeast and southeast. The
headwaters of the Bound Brook originate in the 1,250-acre Dismal Swamp Conservation Area over
one mile upstream from the former CDE facility. The Bound Brook flows northwest and west
through the Borough of South Plainfield to the Cedar Brook confluence. The Cedar Brook is a
tributary to the Bound Brook and flows south through the OU3 area into Spring Lake. A dam at
the western end of Spring Lake controls the discharge flow of Cedar Brook into Bound Brook.
Downstream of the Cedar Brook confluence, Bound Brook flows west into Piscataway Township
where it is dammed to form New Market Pond, and then through the Borough of Middlesex to the
confluence with Green Brook (Tetra Tech EC Inc. 2006).

Wetlands are located adjacent to the Bound Brook Corridor and are primarily associated with the
floodplains or occur as small isolated pockets in developed areas. U.S. Fish and Wildlife Service
National Wetlands Inventory wetland cover classes identified in the Bound Brook Corridor include
Lacustrine Open Water Wetland, Palustrine Emergent Wetland, Palustrine Forested Scrub/Shrub
Wetland, and Palustrine Forested Wetland. Wetlands within the OU4 Bound Brook Corridor are
primarily associated with the floodplains of Bound Brook or occur as small isolated pockets in the
developed areas surrounding the Bound Brook Corridor (Tetra Tech EC Inc. 2006).

Prior to completion of the OU2 RA, a network of catch basins were located throughout the
northeast portion of the former Site to channel stormwater flow. Dye testing results from the OU2
RI indicated at least a portion of the catch basins drained into two outfalls along the Bound Brook
(FWENC 2002). The former CDE facility is now capped with asphalt and equipped with a
stormwater collection system to collect runoff.

1.2.3 Geology

The Site lies within the Newark Rift Basin, which makes up the majority of the New Jersey
Piedmont Physiographic Province. The Piedmont province is underlain primarily by slightly
folded and faulted sedimentary rocks of Triassic and Jurassic age (240-140 million years old) and
igneous rocks of Jurassic age. The linear ridges are underlain by lava flows and diabase intrusive
rocks.
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The Newark Rift Basin extends along a southwestern trend from Rockland County, New York,
across central New Jersey, to Lancaster County, Pennsylvania, and is one of a series of elongate
rift basins that exist along almost 600 miles of the northeastern margin of North America. The
basin is a structural depression formed during the extension and downfaulting on a series of major
faults along the passive margin of the early North Atlantic Ocean basin (Manspeizer 1988).
The Newark Basin was progressively infilled during the Late Triassic and Early Jurassic by
fine-grained lake deposits derived from erosion of Precambrian and Paleozoic basement rocks
exposed to the northwest of the Newark Basin (i.e., the New Jersey Highlands and Appalachian
Mountains). During and after the deposition of the lake sediments, border faults along the eastern
margin of the basin were active, gently folding the basin strata and creating folds with axes-
oriented northwest to west.

Quaternary and pre-Quaternary glacial and glaciofluvial deposits and weathered bedrock material
overlie bedrock across much of the northern portion of New Jersey, including the Bound Brook
Corridor, and the former CDE facility. OU3 is located in a glacial outwash area that extends south
from the Raritan terminal moraine found approximately 2 miles northeast of the Bound Brook
Corridor (Tetra Tech EC Inc. 2006). Unconsolidated and weathered bedrock materials can be as
much as 30 ft thick but are generally less than 10 ft in thickness (FWENC 2002; Stanford 1999).
The natural unconsolidated overburden material at the former CDE facility consisted of
unconsolidated red-brown silt and sand with silt and clay layers generally intermixed with urban
fill material (including cinders, ash, brick, glass fragments, metal, and other detritus) (Louis Berger
2015). Prior to implementation of the OU2 RA, unconsolidated overburden deposits at the former
CDE facility ranged from approximately 0.5 to 15 ft thick, with thin deposits in the northwest and
southwest portions of the former CDE facility and thickness increasing toward the Bound Brook.
Unconsolidated overburden thickness beneath the former CDE facility buildings varied from 0 to
less than 30 inches, with overburden absent beneath a number of the buildings in the northwest
corner of the property.

Surface geology throughout the remainder of the OU3 area is characterized by Aeolian deposits of
very pale-brown to yellowish-brown fine sand and silt west of the former CDE facility;
glaciofluvial deposits of brown to reddish-brown sand and gravel to the north and east; and alluvial
deposits of reddish-brown, yellowish-brown, brown, and gray sand, gravel, silt, and minor clay
and peat associated with surface water features such as the Bound Brook (Louis Berger 2015;
NJDEP 2010). Unconsolidated deposits have been locally modified by construction activities
(Tetra Tech EC Inc. 2006). Unconsolidated deposits overlie a thin (up to 15 ft thick) layer of
weathered bedrock consisting of heavily weathered siltstone and shale with a texture ranging from
silt to fine sand, with some zones of angular silty gravel and silty clay (Louis Berger 2015).
Unconsolidated deposits are absent south of the former CDE facility, with regional surficial
geologic mapping indicating weathered bedrock at the surface (NJDEP 2010).

Bedrock underlying the former CDE facility and OU3 consists of the Passaic Formation (formerly
mapped as the lower part of the Brunswick Formation) of the Newark Supergroup, which is
predominantly composed of reddish-brown lacustrine siltstone, mudstone, shale, and occasional
sandstone of fluvial origin and has an estimated thickness of 9,000 ft (Olsen et al. 1996). Rock
outcrops of the Passaic Formation are visible along the banks of Bound Brook near the former
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CDE facility, with the stream bed consisting of weathered, fractured bedrock (EPA 2015). Boring
log data for wells installed during the OU3 RI indicate that bedrock at the Site consists primarily
of red-brown to dark-brown mudstone, siltstone, and shale. Boring logs from wells to the north of
the former CDE facility are generally indicative of Passaic Formation mudstone facies, while cores
from the former CDE facility and areas southwest and east of the facility show siltstone and shale
(Louis Berger and ARCADIS/Malcolm Pirnie 2012a). The bedrock units range from massive rock
with few features to highly laminated beds and are consistently fine-grained in texture, with
numerous calcified veins and vugs throughout (Louis Berger 2015).

Rocks of the Passaic Formation typically contain prominent bedding-plane partings and high-angle
fractures, with extensive bedrock fracturing beginning several feet below the top of the bedrock
surface (Morin et al. 1996). The high-angle fractures are oriented subparallel to bedding-plane
partings, making the two sets of fractures roughly orthogonal. The fracture intersections form
linear features that retain the approximately east-west strike (Morin et al. 1996). Fractures parallel
to the formation bedding are reportedly more continuous and extensive than vertical fractures
(Michalski 1990). Secondary cementation of the fractures by gypsum and calcite, especially in
bedding-plane partings, has occurred throughout the Passaic Formation, with gypsum in-filling
beginning at depths ranging from 80 to 208 ft (Michalski and Britton 1996).

Based on borehole geophysical data collected during the OU3 RI, bedding planes of bedrock units
in the vicinity of the former CDE facility generally strike 65 degrees east of north, and generally
dip at approximately 5 to 15 degrees to the northwest. Numerous fracture zones are present in
bedrock from its surface to approximately 600 ft bgs, the maximum drilled depth during the OU3
RI (Louis Berger and ARCADIS/Malcolm Pirnie 2012a). The shallow bedrock units are heavily
fractured and weathered, with weathered fracture zones ranging from near vertical to horizontal.
The majority of these features were low angle (20 to 30 degrees from horizontal), and the average
spacing between fractures ranged from less than 1 to 6 inches (Tetra Tech EC Inc. 2006). Shallow
fractures are typically in-filled with weathered material ranging in texture from silt/clay to sand
(Michalski 1990).

One pronounced large fracture zone was encountered at approximately 65 ft bgs beneath the former
CDE facility, and at again encountered at approximately 300 ft bgs near Spring Lake. (Geologic
features are often tilted such that the same unit encountered at one depth in one location will appear
at another depth at a different location.) This intensively fractured zone is characterized by
significantly larger-than-average fractures (EPA 2012).

1.2.4 Hydrogeology

Based on the findings presented in the OU2 RI, perched water was encountered during the
completion of test pits and the drilling of monitoring well borings at the former CDE facility. The
shallow unconsolidated deposits overlying bedrock exhibited discontinuous zones of perched
water, which occurred frequently where unconsolidated deposits are variable in composition. The
depths of the perched water zones were variable across the former CDE facility, although they
typically occurred in the range of 4 to 8 ft bgs. The layers of silt, clay, and weathered siltstone and
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fill materials provide the relative resistance to vertical flow that allows these perched zones to
occur during sufficiently wet periods (FWENC 2002).

Unconsolidated alluvial and glaciofluvial deposits encountered at OU3 are relatively
coarse-grained and characterized by high permeability. Due to their limited thickness, the
unconsolidated deposits are not considered a significant groundwater aquifer (Tetra Tech EC Inc.
2006). However, these deposits can promote recharge by allowing infiltration in unpaved areas
and readily transmitting water to underlying bedrock units (Tetra Tech EC Inc. 2006). The
groundwater encountered in the unconsolidated deposits is hydraulically connected to the shallow
unconfined bedrock aquifer and also hydraulically connected to surface water bodies including
Bound Brook, Cedar Brook, and Spring Lake (EPA 2015).

Bedrock of the Passaic Formation forms a complex, heterogeneous, multi-aquifer system
comprised of a series of gently dipping lithologic units with different hydraulic properties. The
groundwater system can be visualized as a series of lithologic units with relatively high
transmissivity separated by units with relatively low transmissivity that form a leaky, multi-aquifer
system that is several hundred feet thick (U.S. Geological Survey [USGS] 1998). Pervasive
high-angle fractures impart a leaky character to the entire sequence (Michalski 1990; Michalski
and Klepp 1990; Michalski and Britton 1996).

Groundwater in the Passaic Formation is often unconfined in the shallower, more weathered part
of the aquifer; however, silt and clay derived from the weathering process typically infill fractures,
thereby reducing permeability. This relatively low permeability surface zone reportedly extends
50 to 60 ft bgs (Michalski 1990). The Passaic aquifer system below the lower permeability
weathered zone consists of thin water-bearing units and much thicker, strata-bound, intervening
aquitards (Michalski and Britton 1996). Groundwater in the deeper portion of the Passaic
Formation is generally confined, as the lack of vertical fractures creates a confining effect with
depth.

Bedrock of the Passaic Formation has a high matrix porosity. Interconnectivity of the pore spaces
of the rock matrix is very low, so while a large volume of water is stored in the pore spaces, the
permeability (ability to transmit the stored water) of the rock matrix is very low. By contrast, the
degree of interconnectedness of the fracture network is high, and the fracture network is considered
highly permeable (EPA 2012). Groundwater recharge occurs at surface sub-crops of fractured
intervals, or by leakage through fractures in the confining units (Louis Berger 2015). The principal
means of groundwater flow within the Passaic Formation is through secondary permeability
resulting from a series of interconnected fractures (Michalski 1990). Virtually, all groundwater
movement at depth below the weathered zone occurs through intersecting fracture sets and along
partings between bedding planes (Morin et al. 1996). Local and regional groundwater discharge
boundaries include surface water bodies. However, municipal pumping centers (water wells)
account for most of the regional groundwater discharge, and groundwater extraction influences
regional and local groundwater movement (EPA 2012).

The Passaic aquifer is strongly anisotropic, where the axis of maximum hydraulic conductivity
generally is parallel to the strike of bedding partings and high-angle fractures (Michalski 1990).
Bedding plane partings generally exhibit transmissivities that average twice that of high-angle
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fractures but decrease in size and number with increasing depth. The magnitude and frequency of
high-angle fractures show no apparent dependence upon depth. Consequently, fluid flow near the
surface is controlled primarily by the highly transmissive, sub-horizontal bedding plane partings.
As depth increases, the high-angle fractures apparently become more dominant hydrologically
(Morin et al. 1996). The transmissivity of mudstone and siltstone units can range from 400 to
15,000 gallons per foot (Herman 2001). Published vertical hydraulic conductivity values for the
Passaic Formation are approximately 32 ft per day in rocks less than 75 ft bgs and 0.032 ft per
day in rocks at depths between 75 and 500 ft bgs in parts of Mercer, Somerset, and Hunterdon
counties (FWENC 2002).

The water table fluctuates seasonally, occurring in the unconsolidated deposits during periods of
high recharge and in the underlying bedrock during seasonally low recharge. Groundwater moves
north and east from the former CDE facility toward Bound Brook, and northwesterly toward the
low-lying area at the confluence of Bound Brook and Cedar Brook. To the northeast of the former
CDE facility, immediately across Bound Brook, groundwater flow is generally toward the west,
with groundwater discharging to Bound Brook, Cedar Brook, and Spring Lake (EPA 2015).
Surface water influence disappears with depth, and groundwater in water bearing zones below 120
ft bgs is not hydraulically connected to surface water bodies. Measurements of groundwater
elevations between 120 and 160 ft bgs and between 200 ft and 240 ft bgs indicated that the
generalized direction of groundwater movement is to the north with the gradient generally trending
northwest near the former CDE facility before turning to the north-northeast as a result of the
influence of local pumping centers (EPA 2015).

The historic pumping of deep bedrock municipal supply wells at the Spring Lake wellfield (located
north of Spring Lake; Figure 1-2), South Plainfield wellfield (located north of the former CDE
facility), the Tingly Lane Wellfield (located northeast of the former CDE facility), and Park
Avenue Wellfield (located north of OU3) influenced the regional and local groundwater gradients.
Pumping at South Plainfield (1952-1969) and Spring Lake (1964-2003) shifted groundwater
movement at the former CDE facility in a more northerly direction toward Spring Lake. The
historic pumping appears to have reversed the shallow groundwater/surface water interactions at
Bound Brook. Since the Spring Lake wells stopped pumping in 2003, shallow groundwater in the
immediate vicinity of the former CDE facility discharges to Bound Brook. Based on the RI
investigation, the Park Avenue and Tingly Lane wellfields influence regional and local
hydrogeology.

1.3 SITE CONCEPTUAL MODEL

CDE’s activities led to widespread chemical contamination at the former CDE facility. The
primary COCs for groundwater are VOCs (particularly TCE and cDCE) and PCBs (EPA 2012).
TCE and PCBs were released at the Site in large quantities, as evidenced by the extent of the OU2
remedy. Contaminants present within the disposed and/or buried material and within contaminated
soil leached/infiltrated into the subsurface through by the percolation of rain and/or gravity; thus,
migrating to the subsurface aquifer.
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There is strong evidence that TCE and PCBs were released at the former CDE facility as DNAPLSs.
DNAPLs are among the most persistent contaminants in groundwater. Over time, most of the
DNAPL in groundwater has been diffused into the bedrock through matrix diffusion. The mass in
the rock matrix serves as a long-term reservoir of VOCs and continuous source of VOCs to
neighboring rock fractures, with back diffusion slowly releasing the mass in the rock matrix pore
water back to the fractures. Back diffusion occurs slowly over a very long period of time, the
order of decades and centuries.

1.3.1 Fate and Transport Considerations

When released into the environment, a DNAPL will flow downward through unsaturated soils,
and after encountering groundwater, will also flow downward through groundwater-saturated
porous media (i.e., rock formations), because DNAPLSs are denser than water. DNAPLSs generally
have low-water solubility, which, along with other factors, affects the flow properties of the fluid
and can lead to pooling. Upon reaching the top of fractured sedimentary rock, the DNAPL will
pool in areas of low permeability, eventually migrating downward through transmissive fracture
zones. DNAPL typically penetrates the fracture network in the rock formation, working into ever
smaller openings; thus, creating pools, fingers, and disconnected droplets of residual
contamination.

Based on groundwater analytical results, there is little evidence of DNAPL remaining at the former
CDE facility. The only detections were near monitoring wells MW-14S and 14D. Depending
upon the water solubility of a given chemical, DNAPLSs such as VOCs can begin to dissolve into
groundwater and move with the groundwater.

Due to their low solubility, PCBs generally do not, to any significant degree, spread in a dissolved
phase. PCBs are highly persistent chemicals, which strongly adsorb to soils, sediments, and
organic matter, and sorption is likely the dominant environmental process affecting the fate of
PCBs for OU3. Although transport in the water column of dissolved and particulate phase PCBs
may be limited, water transport could still be a contributing mechanism affecting the fate of PCBs.
Chlorinated solvents such as TCE can enhance the solubility of PCBs and enhance their aqueous
mobility in groundwater. Volatilization can also occur, and it would primarily involve the lesser
chlorinated PCBs. The processes of photolysis, hydrolysis, oxidation, and biodegradation are
insignificant factors in determining the fate of these compounds. Bioaccumulation is an extremely
important environmental fate process for site-related PCBs in aquatic organisms, and terrestrial
plants and organisms.

VVOCs are in general not very persistent in the environment, principally due to their high volatility,
low adsorption to soils, inability to substantially bioaccumulate, and high-water solubility. The
solubility of the VOCs and favorable concentration gradients can mobilize VOCs into the aqueous
phase, while matrix diffusion and sorption of VOCs can sequester VOCs into the rock formation.

Migration of contaminants in groundwater is controlled by advection and dispersion. Groundwater
flow in the Passaic Formation occurs primarily through a fracture network that is highly conductive
and interconnected. These interconnected fractures resulted in rapid horizontal and vertical
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movement of groundwater, and with it, contaminant mass. The agqueous mass movement has also
been influenced by ongoing public water supply well withdrawals. Although the general direction
of groundwater movement beneath the former CDE facility is to the northwest, the pumping
centers to the north and east of the former CDE facility have redirected the groundwater movement
and contaminant mass transport. Today, groundwater extraction at the Park Avenue Wellfield
located north of OU3 is the dominant hydraulic influence on the local hydrogeology (Figure 1-2).

The process of plume expansion may have taken place rapidly during the period of ongoing
discharges (when CDE was operating and VOC concentrations were at their highest, resulting in
a significant concentration gradient), and has slowed as the contaminant plume was drawn farther
out into the rock formation. Because the Passaic Formation fracture network is so pervasive, it
has provided a relatively large surface area for the VOCs to sorb onto and then diffuse into the
rock matrix. The pore volume of the rock matrix is nearly two orders of magnitude larger than the
fracture network porosity, allowing it to hold the majority of the contaminant mass, as confirmed
by site-specific rock matrix sampling. The VOC contamination is now largely trapped within the
rock matrix a result of matrix diffusion, which causes the leading edge of aqueous contaminant
mass to be strongly attenuated relative to the mean groundwater velocity in the fracture network.
The extensive zone, over which VOCs have adsorbed to and/or diffused into the bedrock matrix
(approximately 825 acres), constitutes what is expected to be an ongoing long-term source of
contamination to the groundwater, via back diffusion, to the groundwater in the fractures, for
decades to centuries. The mass flux has been estimated to be 0.67 and 1.27 pounds per day during
the integrated pumping tests conducted in shallow and intermediate test wells at the former CDE
facility.

1.3.2 Extent of Groundwater Contamination

Based on the results of the OU3 RI (Louis Berger and ARCADIS/Malcolm Pirnie 2012a) and BMP
(Louis Berger 2018), the extent of PCBs in groundwater from the former CDE facility is limited
in areal extent, with PCBs at concentrations above regulatory thresholds detected at the former
CDE facility in shallow bedrock (Figure 1-7).

The extent of chlorinated VOC contamination much more widespread. The total land area of OU3
encompasses approximately 825 acres, which consists of the observed extent of site-related VOCs
found in groundwater and encompasses the CEA (Figure 1-2). Figures 1-8a, 1-8b, and 1-8c present
cross-sectional views of the TCE distribution in groundwater generated during the BMP as
follows:

e Figure 1-8a Cross Section A-A’ extending south to north through the central portion of
the former CDE facility to furthest downgradient well MW-25 and encompassing wells
ERT-1, FPW, MW-20, MW-23, and MW-25. While the cross-section baseline does not
intersect wells MW-10, MW-14S/D, MW-16, and ERT-3, these wells were included in the
cross-section to provide additional information on the vertical extent of the plume in the
source area. Concentrations of TCE in these wells generally decline to the north of the
former CDE facility and with increased depth. A maximum TCE result of 1,100 ug/L
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observed at MW-20 at approximately 302 ft bgs, while the minimum concentration of 1.9
ug/L was recorded at MW-25 at approximately 350 ft bgs.

e Figure 1-8b Cross Section B-B’ extending west to east through the southern portion of
the Site and encompassing wells ERT-5, MW-16, MW-18, ERT-2, MW-17, FPW, and
MW-13. FPW is the only well on this transect with sampling intervals below 250 ft bgs.
The two data points available indicate TCE concentration declines with depth.

e Figure 1-8c Cross Section C-C’ extending west to east through the northern portion of
the plume and encompassing wells MW-24, MW-19, MW-23, MW-26, and MW-27. TCE
concentrations along this cross-section generally decline with distance from the central
maximum of 200 pg/L located at MW-23. TCE concentrations also decline with depth.

Groundwater modeling conducted as part of the RI demonstrated that, given that the original
DNAPL releases occurred at least 50 years ago and as long as 80 years ago, the chlorinated VOC
plume has over that period of time, reached a point where it is no longer expanding, and the leading
edge of the plume is not currently expanding. March 2010 RI bedrock pore water, March 2010 RI
groundwater analytical results, and 2016 and 2017 baseline analytical results indicated a
downward direction of contaminant migration, generally aligned with the drawdown from
municipal pumping wells.

During the RI, the bedrock aquifer at OU3 was divided into three hydrogeological units, or water-
bearing zones, for the purpose of conceptual site model development, as well as to more easily
describe the hydrogeology and distribution of contamination. These units are not based on any
innate hydrogeologic features. The depth intervals for the intermediate and deep zones were
expanded to incorporate information obtained from the wells installed in 2016 prior to initiation
of the 2016-2017 BMP. The established units and associated depths include:

e The shallow zone, which extends from ground surface to 120 ft bgs, is monitored by the
uppermost port at each of the FLUTe™ wells, and by the shallow bedrock wells located
on the former CDE facility property. This unit represents the conditions at or near the top
of bedrock.

e The intermediate zone, which extends from 120 to 185 ft bgs, marks the transition between
the shallow and deep water-bearing zones. This zone is monitored by the FLUTe™ well
ports located within the specified depth range.

e The deep zone, which extends from 200 to 250 ft bgs, is monitored by the FLUTe™ well
ports located within the specified depth range.

Cornell-Dubilier Electronic Superfund Site Groundwater Monitoring Report
South Plainfield, Middlesex County, New Jersey Long-Term Monitoring Program Year 1



EA Project No.: 63043.04
Version: FINAL

Page 1-24

EA Engineering, Science, and Technology, Inc., PBC May 2019

Water-Bearing RI-Established Depth Expanded Depth .

Zone Interval (ft bgs) Interval (ft bgs) DIFFENErEe ({1

Shallow 0to 120 NA NA

Intermediate 120 to 160 120 to 185 +25

Deep 200 to 240 200 to 250 +10

NOTES:

NA = Not applicable

Figures 1-9a, 1-9b, and 1-9c present the extent of TCE and cDCE in the shallow, intermediate, and
deep-water bearing zones during the BMP.

Overburden Groundwater (0 to 120 ft bgs)

The highest VOC concentrations have continuously been detected in the bedrock beneath the
overburden source area at MW-11/MW-14S/MW-14D, near the center of the former CDE facility,
at depths between 17 and 75 ft bgs. DNAPL has been observed at MW-14S port 1 (30-35 ft bgs)
and MW-14 port 4 (65-70 ft bgs). Concentrations fall off sharply at depths below 70 ft bgs
as indicated by concentrations in MW-14D ports 1 through 3 (80-85 ft bgs, 123-133 ft bgs, and
199-209 ft bgs). TCE, as the most wide-spread site contaminant, provides the best representation
of the maximum extent of site constituents. The resultant VOC mass in the shallow bedrock has
moved to the northwest, consistent with the observed shallow groundwater gradient and the
historic gradient. Contamination in the shallow water bearing zone is generally limited to the area
south of Bound Brook, as the surface water body currently acts as a boundary to shallow
groundwater movement. Elevated concentrations of VOCs in the shallow water bearing zone were
detected north of Bound Brook in ERT-4, MW-20, and MW-21. The elevated results at these
locations suggest vertical mass transport along steeply dipping fractures, and possibly the influence
of historic pumping from the now inactive Spring Lake Wellfield (located north of Spring Lake;
Figure 1-2).

Intermediate Bedrock Groundwater (120 to 185 ft bgs)

Groundwater data show a more northwesterly distribution of contaminants near the former CDE
facility, with a northeastward-arching path of travel towards the capture zone of the currently
operating Park Avenue Wellfield to the north (located north of OU3; Figure 1-2).

Deep Bedrock Groundwater (200 to 240 ft bgs)

As with the distribution of aqueous mass described in the intermediate water bearing zone,
groundwater data show a more northwesterly distribution of contaminants near the former CDE
facility, with a northeastward arching path of travel towards the capture zone of the currently
operating Park Avenue Wellfield (located north of OU3; Figure 1-2).
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2. SCOPE AND OBJECTIVES

The OU3 RI (Louis Berger and ARCADIS/Malcolm Pirnie 2012a) indicated that site-related
groundwater COCs are present in the bedrock aquifer at and downgradient from the former CDE
facility. The primary COCs are VOCs, which are widespread, and PCBs, which have been
detected in the area of the former CDE facility. Additional groundwater COCs include semi-
SVOCs, pesticides, polychlorinated dibenzo-p-dioxins, and metals. EPA determined that the
appropriate remedy for the OU3 was a combination of institutional controls and groundwater
monitoring. The selected remedy satisfies the requirements of Comprehensive Environmental
Response and Liability Act (CERCLA) Section 121 and the National Contingency Plan’s nine
evaluation criteria for remedial alternative, 40 Code of Federal Regulations 300.430(e) (9). The
selected remedy includes the following components:

e Prevention of exposure to site groundwater contamination, by continuing efforts to identify
existing private wells within the OU3 study area, and by placing institutional controls in
the form of a CEA to restrict the installation of new drinking water wells.

e Implementation of a long-term sampling and analysis program to monitor the groundwater
contamination at the Site, in order to prevent exposure and assess groundwater migration.
The LTM program will be implemented over a 30-year period following baseline
monitoring.

e Implementation of a long-term vapor intrusion monitoring program. EPA is evaluating
vapor intrusion issues related to site contaminants under a separate monitoring program.

The FS for OU3 (Louis Berger and ARCADIS/Malcolm Pirnie 2012b) documented the evaluation
of the technical feasibility of aquifer restoration using potential remedial technologies. The
stand-alone Technical Impracticability Evaluation Report (TIER) (Louis Berger 2012c) concluded
that the long history of contaminant release, the presence of DNAPL, and the widespread presence
of chlorinated VOCs in the bedrock groundwater and rock matrix pore water, and the complex
geology of the Site, limit the ability of available remedial technologies to meet groundwater
ARARs.2 The TIER identified an approximately 825-acre TI zone, within which groundwater
ARARs cannot be met using available remedial technologies. The depth of the TI exclusion area
varies vertically. At its deepest, the waiver includes all groundwater from the water table (typically
about 20 ft bgs) down to an elevation that corresponds to 5 ft below the deepest detected
groundwater contamination in bedrock; approximately 400 ft bgs.

Due to the TI of remediating groundwater to remediation goals established by federal and state
ARARs, EPA invoked an ARAR waiver for groundwater at the Site. Use of groundwater within
the TI exclusion area is restricted through institutional controls, preventing exposure to
contamination in excess of state and federal drinking water standards (EPA 2012). A groundwater
CEA is being established in accordance with New Jersey regulations and will be evaluated on a
biennial basis to affirm and certify its protectiveness of public health and the environment (Louis
Berger 2015).
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The institutional control component of the OU3 ROD is being implemented as the groundwater
CEA, administered by the NJDEP, to prevent or minimize potential risks to receptors from
exposure by contact, ingestion, or inhalation/vapor intrusion of contaminants in groundwater. The
groundwater CEA requires biennial re-certification to affirm and certify its protectiveness of
public health and the environment. The evaluation includes, among other requirements, a
maintenance and evaluation log for each well used to establish the CEA and an evaluation of fate
and transport of the groundwater contaminant plume (including any additional remediation
conducted, modification of the RA, and proposed revisions to the CEA).

The groundwater LTM program is a component of the OU3 ROD. The LTM program was
implemented is to monitor the nature and extent of the contamination, attributable to the Site, in
groundwater and assess the stability and potential attenuation of the plume over time. The
objective of the LTM program is to collect routine sample data to monitor concentrations of COCs
in the groundwater, analyze the anticipated further reduction of the groundwater contaminant
plume, track progress for achieving PRGs, and assure that the groundwater conditions that served
as the basis for the remedy selection do not change over time. In addition, the contaminant
concentrations observed during the LTM program will be used to evaluate whether or not the
institutional control component required by the OU3 remedy is successful in preventing
development of conditions, which pose an unacceptable risk to ecological or human health.

2.1 PRELIMINARY REMEDIATION GOALS

EPA invoked an ARAR waiver for the groundwater at the Site in the OU3 study area TI. ARARs
will not be met within the TI zone. Site-specific groundwater screening criteria were developed
for OU3 based on the groundwater remediation goals identified in the OU3 ROD (EPA 2012).
These PRGs apply to a series of contaminants detected in groundwater during previous studies,
including the investigation performed by FWENC in 2000 and the OU3 RI (Louis Berger
and ARCADIS/Malcolm Pirnie 2012a). The PRGs were developed in accordance with
Section 121 (d) of the CERCLA and drew upon ARARs originating with state and federal sources
(federal MCLs or New Jersey Remediation Standards for Groundwater).? The details of this
process are fully described in the RI (Louis Berger and ARCADIS/Malcolm Pirnie 2012a) and the
ROD (EPA 2012).

The PRGs for OU3 groundwater are presented in Table 1-2. The PRGs are used for developing
use restrictions and other actions to prevent exposure to, and for assessing the extent of (or
expansion of) the site-related aqueous plume, but not for achieving restoration of the groundwater.

2.2 LONG-TERM MONITORING DATA EVALUATION

The purpose of this annual report is to present data obtained during LTM Year 1 and to evaluate
contaminant migration and degradation. This annual report also presents recommendations for
continued implementation of the LTM program.

Data obtained from the LTM program is being used to answer the following questions:
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e Does the institutional control prevent or minimize potential risks to human and ecological
receptors from exposure by contact or ingestion of contaminants in groundwater
attributable to the Site?

e Isthe extent of groundwater contamination attributable to the Site remaining stable and not
expanding beyond the T1 zone (CEA)?

e Are the concentrations of contaminants in groundwater from the former CDE facility
increasing, stable, or decreasing in the fractured bedrock within and at the downgradient
edge the CEA?
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3. FIELD PROCEDURES

LTM was conducted in Spring (26 March to 2 May) and Fall (8 to 16 October) 2018. The first
groundwater LTM event was initially scheduled for the October 2017 timeframe; however, the
event was delayed until review and evaluation of the December 2016 and June 2017 baseline
sampling and analytical results could be completed.

Each LTM event included synoptic gauging, monitoring well inspections and maintenance, LTM
groundwater sampling, laboratory data analysis and data validation, and investigative derived
waste (IDW) management. Field activities were conducted in accordance with the approved
UFP-QAPP (EA 2017a). Copies of the field book and Daily Contractor Quality Control Forms
completed during field activities are provided in Appendix A.

3.1 MOBILIZATION

Mobilization included field personnel orientation and equipment mobilization. Equipment
mobilization included renting, purchasing, and transporting the equipment to the Site.

3.2 HEALTH AND SAFETY

Health and safety procedures and monitoring of field investigation personnel was conducted in
accordance with the USACE approved Accident Prevention Plan and Site Safety and Health Plan
included as Appendix F in the APP (EA 2017b). A Health and Safety Officer was onsite
throughout the field investigation program to ensure personnel were protected from both physical
and chemical health hazards.  Appropriate protective clothing (Level D including
steel-toe boots, safety glasses, and nitrile gloves) was worn by all field personnel for protection
against contamination.

3.3 SYNOPTIC WATER LEVEL MEASUREMENTS

Prior to each sampling event, a synoptic round of water levels was collected from each well within
the monitoring well network to determine the direction of the groundwater flow gradient in the
overburden, intermediate bedrock, and deep bedrock aquifers. The Spring 2018 synoptic gauging
event was conducted on 26 March 2018, while the Fall 2018 event was conducted on 8 October
2018. Multiple teams of field personnel collected the water levels concurrently to minimize the
total time span water levels were measured. Water levels were collected from 12 standard shallow
bedrock and 26 FLUTe™ wells with a total of 149 discrete-depth sampling ports (Figure 1-3).
Staff gauge measurements could not be collected as staff gauges were washed out during previous
high-stream flows/storms.

For standard monitoring wells, water levels and well depths were measured to the nearest 0.01 ft
using skinny dipper interface probes. For FLUTe™ wells, water levels in the pump tube for each
port were measured to the nearest 0.01 ft using a bead-type electric water level meter. Well depths
were not measured at FLUTe™ well ports as the FLUTe™ Sampling Guidelines for Water
FLUTe™ Systems states that wet film adhesion at depth may prevent the removal of the tag line.
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Measured depths were recorded on the Cornell-Dubilier Well Gauging Sheet provided in
Appendix B.

3.4 WELL CONDITION SURVEY

An inspection of 12 standard monitoring wells and 26 FLUTe™ wells was conducted concurrent
with synoptic gauging. Well condition information was recorded on the EPA Region 2 Superfund
Well Assessment Checklists provided in Appendix C. The checklists contain basic information
regarding the Site, well location, and well construction details.

3.5 GROUNDWATER SAMPLING

Groundwater samples during each sampling event were collected from 12 standard monitoring
wells and 26 FLUTe™ wells. Purge forms are provided in Appendix D.

Groundwater samples at each standard monitoring well and each FLUTe™ well were collected for
offsite laboratory analysis of VOCs. Additional samples were collected for the following analytes:
SVOCs, pesticides, PCB Aroclors, and TAL metals as presented in Table 3-1 and Table 3-2. The
number of field samples collected during Rounds 1 and 2 for each analyte group is summarized in
the following table.

Number of Field Samples Number of Field Samples
Analyte Group Collected, Spring 2018 Collected, Fall 2018
TCL VOC 157 157
TCL SVOC 56 55
TCL Pesticides 56 55
TCL PCB Aroclors 158 52
PCB Congeners 11 Not sampled
Dioxins/Furans 11 Not sampled
TAL Metals 158 55

3.5.1 Standard Monitoring Well Sampling

The 12 standard wells were purged and sampled using portable submersible bladder pumps in
accordance with the EPA Region 2 Low Stress (or Low Flow) Purging and Sampling Procedure.

Drawdown and groundwater quality parameters including temperature, pH, conductivity,
dissolved oxygen (DO), oxidation reduction potential (ORP), and turbidity were monitored at
5-minute intervals throughout purging using a Horiba-U-52 water quality meter equipped with a
flow-through cell.
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Well purging continued until these groundwater quality parameters stabilized for three consecutive
readings as follows:

e Drawdown within 0.3 ft

e pH readings within = 0.1 pH units
e Water temperatures within £ 3%
e ORP within £ 10 milliVolts

e DO within + 10% for values greater than 0.5 milligram per liter (mg/L); if three DO values
were less than 0.5 mg/L, the values were considered stabilized.

e Specific conductance within + 3%

e Turbidity within £ 10% for values greater than 0.5 mg/L; if three turbidity values were less
than 5 nephelometric turbidity unit , the values were considered stabilized.

After the stability criteria were satisfied, the flow-through cell was disconnected from the sample
tubing and groundwater samples were collected for offsite laboratory analysis.

3.5.2 FLUTe™ Well Sampling

The 26 FLUTe™ wells were purged and sampled in accordance with the most recent version of the
FLUTe™ Sampling Guidelines for Water FLUTe™ Systems. For FLUTe™ wells installed prior
to 2009 (i.e., ERT-01 through ERT-06 and ERT-08), three purge strokes for each port were
performed prior to sample collection. For wells installed after 2009, four purge strokes for each
port were performed prior to sample collection. Where possible, ports were simultaneously purged
and sampled using a multi-port manifold. Factors impacting use of the manifold included field
personnel availability, manufacturer’s recommendation, and the number of ports in the well.

Purge sample pressures and discard volumes for each sample port were determined based on
recommended pressures presented on multi-port system spreadsheets generated during well
installation. Water quality parameters (pH, conductivity, temperature, ORP, DO, and turbidity)
were measured and recorded once per purge stroke using a Horiba-U-52 water quality meter.

Following completion of the required number of purge strokes, flow rates were reduced to the
recommended sampling pressure and groundwater samples were collected for offsite laboratory
analysis.
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3.5.3 Decontamination Procedures

Non-dedicated sampling equipment including the water level meter was decontaminated between
sampling locations using a non-phosphate laboratory detergent solution and rinsed with de-ionized
water. The Horiba-U-52 water quality meter and flow-through cell was rinsed with de-ionized
water between uses. Bladder pumps were disassembled for decontamination and the bladder and
o-rings were replaced between sampling locations. Decontamination was not required for the
FLUTe™ well dedicated sampling systems.

3.6 INVESTIGATIVE DERIVED WASTE MANAGEMENT

IDW and purged groundwater generated during field activities were collected and stored in 55-
gallon drums. Purge water from each well location was segregated as hazardous or non-hazardous
waste based on historical analytical results. IDW drums were stored on the former CDE facility
property in the area behind the catch basin. A total of 13 drums were generated during sampling
the  Spring 2018 sampling activities, with 10 drums  categorized as
non-hazardous liquid (non-Resource Conservation and Recovery Act (RCRA)/Department of
Transportation (DOT) liquid. A total of 12 drums were generated during sampling the Fall 2018
sampling activities, with 9 drums categorized as non-hazardous liquid (non-RCRA/DOT liquid)
and 3 drums categorized as hazardous liquid.

IDW generated during the Spring and Fall 2018 sampling events was approved for disposal at
Cycle Chem, Inc, Elizabeth, New Jersey. IDW drums were picked up by EA’s IDW disposal
subcontractor, ACV Enviro, for proper disposal on 13 July and 16 November 2018. IDW
manifests for each event are provided in Appendix E.

3.7 GROUNDWATER SAMPLE ANALYSIS

Groundwater samples collected at each standard monitoring well and each FLUTe™ well port were
collected for offsite laboratory analysis of organic and inorganic parameters, the classes of which
are summarized below.

Contaminant Class Spring 2018 Analytical Method | Fall 2018 Analytical Method

TCL VOCs, Trace Level CLP Method SOM2.4 CLP Method SOM2.4

TCL SVOCst CLP Method SOM2.4 CLP Method SOM2.4

TCL PCB Aroclors CLP Method SOM2.4 CLP Method SOM2.4

PCB Congeners USEPA Method 1668C Not Sampled

TCL Pesticides CLP Method SOM2.3 CLP Method SOM2.4
Dioxins/Furans EPA Method 1613B Not Sampled

TAL Metals EPA Method 200.8, Rev. 3.4 EPA Method 200.8, Rev. 3.4

! Selected ion method (S1M) analysis was implemented for select VOCs and SVOCs to achieve project quantitation
limits.

NOTES:

CLP = Contract Laboratory Program
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Sample analysis was performed by the EPA Division of Environmental Assessment (DESA), and
the CLP. Specific laboratories utilized during the Spring and Fall 2018 sampling events are
presented in the following table.

Sampling Laboratory Laboratory
Round Analytical Group Laboratory Location Contract Type
Trace and Low TCL VOC
TCL SvOC ] )
Shealy Environmental West Columbia, CLP
Services South Carolina
TCL Pesticides
Spring 2018 | TCL PCB Aroclors
PCB Congeners ) ) )
Frontier Analytical El Dorado Hills,
e CLP
o Laboratory California
Dioxins/Furans
TAL Metals EPA DESA Edison, DESA
New Jersey
Trace and Low TCL VOC
TCL SvVOC . .
Shealy Environmental West Columbia,
. : CLP
o Services South Carolina
Fall 2018 TCL Pesticides
TCL PCB Aroclors
TAL Metals ChemTech Consulting Mountainside, CLP
Group New Jersey

3.7.1 Sample Documentation and Identification System

Each sample was assigned a unique sampling identification number in accordance with the
UFP-QAPP (EA 2017).

3.8 QUALITY ASSURANCE/QUALITY CONTROL

Field QA/QC objectives were accomplished through the collection of QA/QC samples (including
field duplicates, field blank, matrix spike (MS)/matrix spike duplicate (MSD) samples (for CLP
laboratories only), and trip blanks and through use of appropriate sampling techniques.
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3.8.1 Quality Assurance/Quality Control Samples

Field duplicates and MS/MSD samples were collected at a rate of 5 percent of project samples
(1 per 20 field samples), with samples collected at the locations presented on Tables 3-1 and 3-2.
Field blank samples were collected daily during each round of sampling for each group of samples
of similar matrix. Trip blanks were shipped at a rate of one per cooler shipment of VOC samples
(one in each cooler that contains aqueous VOC samples). The number of QA/QC samples
collected is summarized in the following sections.

3.8.2 Daily Quality Control

Daily contractor quality control forms (CQCs) were prepared during periods of active field work.
The CQCs include weather information at the time of sampling, list of field and QC samples
collected, field instruments used, health and safety inspections conducted during

the day, and any problems encountered or deviations from the planning documents. The CQCs
for both sampling events are provided in Appendix F.

Spring 2018 Fall 2018
Analytical | puplicate | MS/MSD |  Field Trip | Duplicate | MS/MSD |  Field Trip
Group Samples | Samples | Blanks Blanks | Samples | Samples | Blanks Blanks

TCL VOC 9 9 21 21 9 9 9 9
TCL SVOC 4 4 10 0 3 3 5 0
TCL Pesticides 4 4 10 0 3 3 5 0
TCL PCB 9 9 21 0] 3 3 5 0
PCB Congeners 2 2 6 0 Not Sampled
Dioxins/Furans 2 2 6 0 Not Sampled

TAL Metals 9 9 21 0 3 | 3 | 5 | o

3.8.3 EA Field Audits

Two technical systems audits were performed by the EA QA/QC representative during each round
of the baseline groundwater sampling program. The first audit during each event assessed the
standard monitoring well sampling, and the second audit assessed the FLUTe™ well sampling.

During Spring 2018, the standard monitoring well sampling audit was performed on
29 March 2018, and the FLUTe™ well sampling audit was performed on 2 May 2018. During
Round 2, the audit of standard monitoring well sampling was performed on 9 October 2018, and
the audit of the FLUTe™ well sampling was performed on 16 October 2018. The purpose of the
audits was to confirm adherence to the UFP-QAPP and field standard operating procedures. Field
forms completed during the QA/QC audits are presented in the Appendix F.

3.8.4 U.S. Army Corps of Engineer Field Audits

The USACE conducted oversight of sampling activities on 23-24 April and 15 October 2018.
Corrective Action Memorandums prepared to address deficiencies noted by USACE and ensure

Cornell-Dubilier Electronic Superfund Site Groundwater Monitoring Report
South Plainfield, Middlesex County, New Jersey Long-Term Monitoring Program Year 1



EA Project No.: 63043.04

Version: FINAL

Page 3-7

EA Engineering, Science, and Technology, Inc., PBC May 2019

compliance with the UPF-QAPP and Sampling Standard Operating Procedures during future
sampling events were submitted under a separate cover.

3.8.5 Deviations from the Uniform Federal Policy-Quality Assurance Project Plan

The following deviations from the UFP-QAPP were conducted during the Spring and Fall 2018
field activities as based on recommendations in sample guidance documents and/or the February
2018 BMP Report (Louis Berger 2018).

e The pump installation depths for standard monitoring wells are presented in Worksheet
#18 of the UFP QAPP (EA 2017a). While pumps were installed at these depths in Spring
2018, pumps at MW-01, MW-02, and MW-9 were stalled at other depths (1 ft below the
screened interval at MW-01 and MW-09, and 4 ft above the screened interval at MW-02).
The pump intake depth was not recorded for MW-03. The pump intake should be placed
in the same depth interval in each well each sampling event to ensure consistency during
events.

e NAPL was not measured in FLUTe™ well ports during synoptic gauging, as DNAPLs are
denser than water, and if present, would have been encountered at depth in the water
column (i.e., at the base of wells or FLUTe™ well ports). Per the FLUTe™ Sampling
Guidelines for Water FLUTe™ Systems, it is not recommended to manually tag liquid
levels at depth as wet film adhesion may prevent the removal of the tag line. Therefore,
FLUTe™ wells were purged and the presence of DNAPL was recorded on field forms
based on visual observation.

e FLUTe™ well ports ERT-2 port 3 and ERT-2 port 4 were not sampled in Spring and Fall
2018. These wells exhibited a slower natural recharge rate during the 2016-2017 baseline
sampling, which proved impractical to sample collection. The 2018 Baseline Groundwater
Sampling Final Data Summary Report recommended removal of these well ports from the
sampling program.

e FLUTe™ well ERT-8 port 4 was not sampled in Spring and Fall 2018. The check valve
on this port was noted to be stuck in the closed position during the 2016-2017 baseline
sampling, inhibiting collection of a representative sample. The 2018 Baseline
Groundwater Sampling Final Data Summary Report recommended removal of this well
port from the sampling program.

e DNAPL was encountered at FLUTe™ well MW-14S port 4 during the Spring and Fall
2018 sampling events. While the UFP-QAPP stated that samples would not be collected
from locations where DNAPL was encountered, per the 2018 Baseline Groundwater
Sampling Final Data Summary Report, samples at this location in Spring 2018 were
collected for analysis of organic and inorganic parameters with the exception of VOCs (i.e.,
SVOC, PCB, pesticide, dioxin/furan, and PCB congener samples). Based on the Spring
2018 analytical results and subsequent discussion with USACE and EPA, if DNAPL was
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encountered at a sample location during purging, then purging of that location will be
discontinued and samples would not be collected and submitted for laboratory analysis.
Therefore, as groundwater samples were not collected at MW-14S port 4 during the Fall
2018 event due to the presence of DNAPL at this location.

Additionally, in some cases, analytical reporting limits were elevated due to dilutions of samples
containing high analyte concentrations. This caused the reporting limits to be higher than the
CRQLs as well as the PALs for some analytes.
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4. FIELD ACTIVITIES RESULTS

The results of field activities discussed in this report include synoptic water level measurements,
well assessments, and groundwater sampling at 12 standard monitoring wells and
26 FLUTe™ wells with a total of 149 discrete-depth sampling ports. The Spring 2018 and October
2018 sampling events constitute the first year of groundwater monitoring under the LTM program.

41 WATER LEVEL MEASUREMENTS

Depth to water measurements were collected during Spring 2018 and Fall 2018 LTM events were
subtracted from the surveyed elevations to calculate water level elevations in ft amsl. Groundwater
elevations are presented in Table 4-1.3

The vertical hydraulic head profiles for Spring 2018 and Fall 2018 are presented on Figure 4-1.
The profiles suggest that bedrock is fairly well hydraulically connected in the vertical direction,
although far more transmissive in the horizontal direction. In addition, the hydraulic head values
increase with depth in the northern parts of the study area, suggesting that the hydraulic effect of
the Park Avenue Wellfield (located north of OU3; Figure 1-2) is more pronounced in the shallow
and intermediate zones.

The vertical profiles also indicate a decrease in water table elevation across the study area, moving
from the south to the north. Groundwater elevations during the Spring 2018 event ranged from
52.31 ft mean sea level (msl)at MW-25-1to 65.27 ft msl at ERT-2-3, while groundwater elevations
during the Fall 2018 event ranged from 52.52 ft msl at MW-23-8 to 63.80 ft msl at ERT-7-4. This
overall decrease is likely attributable to the Park Avenue Wellfield.

4.2 GROUNDWATER ANALYTICAL RESULTS

Groundwater samples were collected from 158 of 161 locations during Spring 2018 and from 157
of 161 locations during Fall 2018. Analytical results for those analytes detected in groundwater
during the Spring 2018 event are presented in Tables 4-2a (VOCs and SVOCs) and 4-2b (PCBs as
Aroclors, pesticides, and TAL metals). Analytical results for those analytes detected in
groundwater during the Fall 2018 are presented in Tables 4-3a (VOCs and SVOCs) and 4-3b (PCBs
as Aroclors, pesticides, and TAL metals). Summary statistics for the Spring and Fall 2018
analytical data are presented in Table 4-4. Dioxin/furan and PCB congener analytical results from
the Spring 2018 sampling event are presented in Tables 4-5 and 4-6. Laboratory analytical reports
are provided in Appendix G.

3 Erroneous groundwater depths were noted in synoptic gauging data at locations specified in Table 4-1, due to
potential errors during gauging, possible port flooding, etc. At these locations, if the water level recorded on purge
forms prior to pumping was more representative of actual conditions as based on a comparison between Spring and
Fall 2018 events and nearby well ports, then the data on purge forms was used to calculate groundwater elevations.
Remaining erroneous data was not used in the generation of vertical hydraulic head profiles or groundwater contour
maps.
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The dataset for each the Spring and Fall 2018 sampling events was evaluated to assess contaminant
concentrations in relation to PRGs established in the ROD. PRGs are presented in Table 1-2. Brief
summaries for each contaminant class are presented in the following table. Sample totals
referenced below include QC samples.

4.2.1 Volatile Organic Compounds

During the Spring 2018 sampling event, a total of 24 VOC analytes were detected in groundwater,
with 1 or more VOC analytes detected in 159 of the 166 total VOC samples (parent samples and
associated field duplicates) collected (Table 4-2a). VOCs were not detected at ERT-5 port 2, ERT-
8 port 1, ERT-8 port 2, ERT-8 port 3, ERT-8 port 5, ERT-8 port 6, and MW-19 port 7. Eleven
VOC analytes were detected at concentrations that met or exceeded the assigned PRGs, with 1 or
more VOC analytes reported at or above the assigned PRG(s) in 131 samples. The following table
presents the detection frequency of the Spring 2018 VOC analytes that were reported at
concentrations that met or exceeded the PRG(s) at least once.

Frequenc Concentration

PRG F';gtlé i?i%ync’f Frequency of | of Dgtectio);] Range
Volatile Organic Compounds | (ug/L) Exceedances (%) (ng/L)
1,1-DCE 1 90/164 47/164 55 0.16 — 49
1,2,4-Trichlorobenzene 9 22/162 12/162 14 0.2-1,700
1,4-Dichlorobenzene 75 10/160 3/160 6 0.3-150
Benzene 1 10/160 3/160 6 0.13-2.7
Chlorobenzene 50 18/161 4/161 11 0.12 - 590
cDCE 70 151/166 49/166 91 0.15 - 180,000
MTBE 70 45/160 1/160 28 0.21-310
Tetrachloroethene 1 72/165 38/165 44 0.18 — 2,200
trans-1,2-Dichloroethene 100 60/161 2/161 37 0.11 - 690
TCE 1 150/165 131/165 91 0.16 — 120,000
Vinyl chloride 1 47/161 36/161 29 0.12 - 3,500
NOTES:
% = Percent
Rejected results are not included in sample frequencies.

The maximum concentration of an individual VOC analyte detected in Spring 2018 was 180,000
pg/L. CDCE was detected at this concentration in groundwater collected from MW-14S port 1
(30-35 ft bgs). MW-14S is located in the center of the former CDE facility boundary within the
former source area and the shallow water bearing zone.

During the Fall 2018 sampling event, a total of 26 VOC analytes were detected in groundwater,
with 1 or more VOC analytes detected in 157 of the 165 total samples (parent samples and
associated field duplicates) collected (Table 4-3a). VOCs were not detected at ERT-5 port 1, ERT-
5 port 2, ERT-8 port 3, ERT-8 port 5, ERT-8 port 6, MW-19 port 6, MW-19 port 7 (both parent
and associated field duplicate samples). Ten VOC analytes were detected at concentrations that
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met or exceeded the assigned PRG, with 1 or more VOC analytes reported at or above the assigned
PRG(s) in 125 samples.

The following table presents the detection frequency of the Fall 2018 VOC analytes that were
reported at concentrations that met or exceeded the PRG(s) at least once.

Frequency Frequency | Concentration

PRG of Frequency of | of Detection Range
Volatile Organic Compounds (ug/L) Detection Exceedances (%) (ng/L)
1,1-DCE 1 86/142 43/142 61 0.16-41
1,2,4-Trichlorobenzene 9 19/144 12/144 13 0.6 — 1,500
1,4-Dichlorobenzene 75 12/144 3/144 8 0.2-120
Chlorobenzene 50 24/142 5/142 17 0.12 - 580
cDCE 70 150/165 52/165 91 0.15-210,000
MTBE 70 29/147 1/147 20 0.42 -300
Tetrachloroethene 1 74/151 31/151 49 0.18 — 2,100
trans-1,2-DCE 100 62/148 4/148 42 0.11-770
TCE 1 147/164 123/164 90 0.14 - 150,000
Vinyl chloride 1 47/152 37/152 31 0.14 — 7,800
NOTES:
% = Percent
Rejected results are not included in sample frequencies.

The maximum concentration of an individual VOC analyte detected in Fall 2018 was 210,000
pg/L. cDCE was detected at this concentration in groundwater collected from in MW-11 (34 to
59 ft bgs), which is located in the center of the former CDE facility boundary within the former
source area and the shallow water bearing zone.

TCE and cDCE were the most frequently detected and widely distributed chlorinated VOCs
associated with the Site. Vertical profiles for both rounds of TCE and cDCE results are presented
on Figure 4-2 and Figure 4-3, respectively. The concentrations detected at each location are
generally consistent between the Spring and Fall 2018 sampling events. Therefore, the following
discussions will refer only to specific concentrations (values) obtained during the Spring 2018
sampling event.

4.2.1.1 TCE Analytical Results

TCE concentrations near or above the PRG of 1 upg/L were reported at all depths, with
concentrations below the PRG generally detected in areas upgradient or far downgradient of
the former CDE facility property (ERT-5 through ERT-8, MW-19, MW-22, MW-23, MW-24,
MW-26 and MW-27).

TCE concentrations in the former source area ranged from 2,500 pg/L at MW-6 to 100,000 pg/L
at MW-14S port 2 (41 to 46 ft bgs). Concentrations near the former source area were highest in
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shallow bedrock, and generally decreased with depth, as shown by the profile in monitoring well
MW-14D.

In the medial portion of the plume (downgradient of the CDE facility and generally south of South
Plainfield High School), the highest concentrations of TCE in shallow bedrock were reported at
ERT-2 port 2 (400 pg/L), MW-21 port 1 (320 pg/L), and MW-21 port 2 (320 pg/L). The highest
concentrations in intermediate bedrock were reported at ERT-2 port 7 (550 pg/L), MW-20-3
(estimated 370 ug/L), and MW-21 port 3 (estimated 340 pg/L). The highest concentrations in
deep bedrock were reported at MW-17 port 3 (1,100 pg/L), MW-20 port 6 (800 pg/L), and MW-
20 port 5 (450 pg/L).

In the distal portion of the plume (generally east/northeast of South Plainfield High School), the
highest concentrations of TCE in shallow bedrock were reported at MW-27 port 1 (6.6 pg/L) and
PRG exceedances were detected in each shallow groundwater sample. The highest concentrations
in intermediate bedrock were reported at MW-26 port 2 (4.4 pug/L) and MW-27 port 2 (4.4 pg/L).
Each groundwater sample collected from the intermediate depth exceeded the PRG of 1 pug/L. The
highest concentrations in deep bedrock were reported at MW-27 port 3 (39 pg/L), and PRG
exceedances were found in 8 of the 11 deep-bedrock intervals sampled.

TCE was not detected in FPW port 1, MW-02A, MW-24 port 1, ERT-5 port 1, ERT-5 port 2,
ERT-7 port 1, ERT-8 port 1, ERT-8 port 2, ERT-8 port 3, ERT-8 port 5, ERT-8 port 6, MW-14D
port 3, MW-19 port 7, and MW-25 port 4.

In general, TCE levels outside of the former CDE facility boundary decline with depth. Notable
exceptions to the trend are monitoring wells MW-20 and MW-23, which are located along the
centerline of the plume axis.

4.2.1.2 cDCE Analytical Results

cDCE concentrations vary across the Site, with concentrations above the PRG of 70 pg/L generally
reported in wells located on, or proximal to, the former CDE facility property. Locations
downgradient of the former CDE facility that exceeded the PRG for cDCE included MW-13,
MW-17, MW-20, MW-22, ERT-2, and ERT-3.

cDCE concentrations in the former source area ranged from 0.19 pg/L at MW-10 to 180,000 pg/L
at MW-14S portl (co-incident with the TCE maximum). Concentrations in these wells generally
decreased with depth, as shown by the profiles for co-located pair MW-14S/MW-14D.

In the medial portion of the plume, the highest concentrations of cDCE in shallow bedrock were
reported at MW-13 port 3/MW-13 port 4 (200 pg/L) and MW-20 port 1 (110 pg/L). The highest
concentrations in intermediate bedrock were reported at ERT-3 port 6 (290 pg/L) and MW-20-4
(270 pg/L). The highest concentrations in deep bedrock were reported at MW-17 port 3
(610 pg/L) and MW-20-5 (240 pg/L).
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In the distal portion of the plume, concentrations were generally less than 10 pg/L, with the
exception of MW-25 port 6 (15 pg/L), MW-27 port 1 (15 pg/L), and MW-27 port 3 (54 pg/L).

In general, cDCE levels outside of the former CDE facility boundary consistently decline with
depth. The exceptions to this trend were ERT-3, MW-17, and MW-23, which are located along
the centerline of the plume axis. Concentrations of cDCE at MW-22, located to the northeast of
the former CDE facility, also increased with depth.

4.2.2 Semi-Volatile Organic Compounds

During the Spring 2018 sampling event, a total of 18 SVOC analytes were detected in groundwater,
with 1 or more SVOC analytes detected in 27 of the 60 total SVOC samples (parent samples and
associated field duplicates) collected (Table 4-2a). None of the detected SVOCs with an assigned
PRG were reported at concentrations above the associated PRG. The maximum concentration of
an individual SVOC analyte detected in Spring 2018 was 9.4 ug/L. Naphthalene was detected at
this concentration in groundwater collected from MW-14S port 4 (65-60 ft bgs). MW-14S is
located in the center of the former CDE facility boundary within the former source area and the
shallow water bearing zone.

During the Fall 2018 sampling event, a total of 20 SVOC analytes were detected in groundwater,
with 1 or more SVOC analytes detected in 20 of the 58 total SVOC samples (parent samples and
associated field duplicates) collected (Table 4-3a). None of the detected SVOCs with an assigned
PRG were reported at concentrations above the associated PRG. The maximum concentration of
an individual SVOC analyte detected in Fall 2018 was 2.0 pg/L. 1,1-biphenyl was detected at this
concentration in groundwater collected from MW-14S port 1 (30-35 ft bgs). MW-14S is located
in the center of the former CDE facility boundary within the former source area and the shallow
water bearing zone.

The primary SVOCs detected in groundwater were PAHs. However, the disparate occurrence of
PAHSs is not consistent with the distribution of more soluble contaminants (VOCSs) historically
associated with the former CDE facility. PAH compounds are combustion by-products and are
relatively ubiquitous in urban/industrial environments.

4.2.3 Polychlorinated Biphenyls as Aroclors

PCB Aroclors were detected in 42 of the 165 samples (parent samples and associated field
duplicates) collected (25 percent) during the Spring 2018 event (Table 4-2b), and in 19 of the 49
samples (parent samples and associated field duplicates) collected (39 percent) during the Fall
2018 event (Table 4-3b). The following table presents the detection frequency for PCB Aroclors
detected in both the Spring and Fall 2018 sampling events.

Aroclor 1254 was reported at concentrations above the assigned PRG of 0.5 pg/L during each
event. During the Spring 2018 event, Aroclor 1254 was detected at concentrations ranging from
0.091 to 79,000 pg/L. Concentrations in 13 of the 165 total samples (parent and associated
duplicate samples) collected were reported at or above the PRG of 0.5 pg/L (10 percent of
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samples). The maximum concentration of Aroclor 1254 detected in Spring 2018 was 79,000 pg/L;
this concentration was detected in groundwater collected from MW-14S port 4 (65-70 ft bgs).
MW?14S is located in the center of the former CDE facility boundary within the former source area
and the shallow water bearing zone.

Number of Frequency of Number of Frequency of
Detected PCB Detections Detection Detections Detection
Aroclor Spring 2018 Spring 2018 Fall 2018 Fall 2018
Aroclor 1221 8/165 5% 0/49 0%
Aroclor 1242 32/165 19% 19/49 38%
Aroclor 1248 2/165 1% 0/49 0%
Aroclor 1254 17/165 10% 12/49 25%

During the Fall 2018 sampling event, Aroclor 1254 was detected at concentrations ranging from
1.1 to 4,600 pg/L. Concentrations in 12 of the 49 total samples (parent and associated duplicate
samples) collected were reported at concentrations above the PRG of 0.5 pg/L (24 percent of
samples). The maximum concentration of Aroclor 1254 detected in Fall 2018 was 4,600 ug/L;
this concentration was detected in groundwater collected from MW-14S port 1 (30-35 ft bgs).
MW?14S in the center of the former CDE facility boundary within the former source area and the
shallow water bearing zone. MW-14S port 4 was not sampled in Fall 2018 due to the presence of
DNAPL at this interval.

Figure 4-4 presents the vertical distribution of PCB Total Aroclors in groundwater. The areal
distribution of PCB Total Aroclors is generally limited to the former CDE facility, with few
exceptions (MW-22 and MW-24 in Spring 2018). Concentrations generally decreased with depth,
with the exception of MW-14S/MW-14D within the former source area.

4.2.4 Pesticides

During the Spring 2018 sampling event, a total of 20 pesticide analytes were detected in
groundwater, with 1 or more pesticide analytes detected in 48 of the 60 total samples (parent
samples and associated field duplicates) collected (Table 4-2b). Seven pesticide analytes were
reported at concentrations that met or exceeded the assigned PRG, with exceedances reported in
14 samples from collected from 9 locations (MW-04, MW-05, MW-06, MW-07, MW-08, MW-
11, MW-12, MW-14S, and MW-14D). The following table presents the detection frequency of
the Spring 2018 pesticide analytes that were reported at concentrations that met or exceeded the
PRG(s) at least once.

The maximum concentration of an individual pesticide analyte detected in Spring 2018 was 10,000
Mg/L. 4,4-DDT was detected at this concentration in groundwater collected from MW-14S port 4
(65-70 ft bgs). MW-14S is located in the former source area and shallow water bearing zone.
Pesticides were not reported at concentrations exceeding PRGs in offsite wells sampled during this
event, and the highest concentrations were found in the former source area with the CDE facility
boundary.
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Frequenc Frequency of Concentration
PRG of Dceltectio); Frequency of Detection Range
Pesticides (ug/L) Exceedances (%) (ug/L)
4,4-DDD 0.1 7/60 6/60 12 0.004 - 340
4,4-DDE 0.1 8/60 8/60 13 0.12 - 2,200
4,4-DDT 0.1 21/60 9/60 35 0.0029 - 10,000
Beta-BHC 0.04 8/56 8/56 14 0.026 — 1,300
Dieldrin 0.03 28/60 14/60 47 0.0029 - 8,700
Gamma-BHC 0.03 6/51 3/51 12 0.003 - 0.32
(Lindane)
gamma-Chlordane 0.5 9/59 7/57 15 0.003 - 3,200
NOTES:
BHC = beta-hexachlorocyclohexane
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
Rejected results are not included in sample frequencies.

During the Fall 2018 sampling event, a total of 18 individual pesticide analytes were detected in
groundwater, with 1 or more pesticide analytes detected in 55 of the 58 total samples (parent
samples and associated field duplicates) collected (Table 4-3b). Seven pesticides analytes were
detected at concentrations that met or exceeded the assigned PRG, with exceedances reported in
20 samples collected from 16 locations (MW-03, MW-04, MW-05, MW-06, MW-07, MW-08,
MW-11, MW-12, MW-14S, MW-14D, MW-15D, MW-16, MW-17, ERT-1, ERT-2, and FPW).
The following table presents the detection frequency of the Fall 2018 pesticide analytes that were
reported at concentrations that met or exceeded the PRG(S) at least once.

Frequency Frequency of Concentration
PRG of Frequency of Detection Range

Pesticides (ug/L) Detection | Exceedances (%) (ug/L)
4,4-DDD 0.1 4/58 2/58 7 0.05-6.4
4,4-DDE 0.1 15/58 8/58 26 0.0013 - 46
4,4-DDT 0.1 20/58 9/58 34 0.0049 - 290
Beta-BHC 0.04 14/57 9/57 25 0.0056 — 34
Dieldrin 0.03 20/58 15/58 34 0.0093 - 190
Gamma-BHC 0.03 9/40 6/40 23 0.0046 - 1
(Lindane)
Heptachlor 0.05 18/58 10/58 31 0.0018 - 24
Heptachlor epoxide 0.2 9/56 5/56 16 0.0071 - 74
NOTES:
BHC = beta-hexachlorocyclohexane
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
Rejected results are not included in sample frequencies.
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The maximum concentration of an individual pesticide analyte detected in Fall 2019 was 290 pg/L.
4,4-DDT was detected at this concentration in groundwater collected from MW-14S port 1 (30-35
ft bgs). MW-14S is located in the former source area and shallow water bearing zone.

4.25 Metals

During the Spring 2018 sampling event, a total of 18 metals analytes were detected in groundwater,
with 1 or more metals analytes detected in each of the 168 total samples (parent samples and
associated field duplicates) collected (Table 4-2b). Seven metals were detected at concentrations
that met or exceeded the assigned PRG, with exceedances reported in 97 of the samples collected.
The following table presents the detection frequency of the Spring 2018 metals analytes that were
reported at concentrations that met or exceeded the PRG(S) at least once.

Frequency Frequen_cy of | Concentration

_ PRG of Detection Frequency of Detection Range

Inorganic Parameters (ug/L) Exceedances (%) (ug/L)
Aluminum 50 43/168 22/168 26 15-1,300
Arsenic 3 154/168 60/168 92 1-13
Barium 2,000 168/168 3/168 100 6 — 7,600
Chromium 70 16/168 2/168 10 1-150
Iron 300 51/168 12/168 30 20-4,700
Lead 5 123/168 14/168 73 1-24
Manganese 50 141/168 44/168 84 1-1,700

The maximum concentration of an individual metals analyte detected in Spring 2019 was 7,600
pg/L. Barium was detected at this concentration in groundwater collected from ERT-2 port (25 to
35 ft bgs). ERT-2 is located downgradient from the former source area in the shallow water
bearing zone.

During the Fall 2018 sampling event, a total of 22 metals analytes were detected in groundwater,
with 1 or more metals analytes detected in each of the 49 total samples (parent samples and
associated field duplicates) collected (Table 4-3b). Seven metals were detected at concentrations
above the assigned PRG in 225 of the 49 samples collected.

The following table presents the detection frequency of the Fall 2018 metals analytes that were
reported at concentrations that met or exceeded the PRG(s) at least once.

The maximum concentration of an individual metals analyte detected in Fall 2019 was 32,300
Mg/L. lron was detected at this concentration in groundwater collected from MW-12 (36 to 60 ft
bgs), which is located within in the former CDE facility boundary in the shallow water bearing
zone.
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Frequenc Frequency of | Concentration
PRG of Dgtectioyn Frequency of Detection Range
Inorganic Parameters (ug/L) Exceedances (%) (ug/L)
Aluminum 50 27149 9/49 55 7.5-4,130
Arsenic 3 49/49 21/49 100 15.3
Barium 2,000 49/49 1/49 100 52.2 - 3,920
Chromium 70 32/49 4/49 65 0.09 - 217
Iron 300 28/49 15/49 57 102 - 32,300
Lead 5 40/49 6/49 82 0.11-39.3
Manganese 50 48/49 26/49 98 1.4 -2,030

Metals concentrations detected in Spring and Fall 2018 were compared to background
concentrations as presented in the following table. Aluminum, arsenic, iron, and manganese were
the most widespread metals detected in groundwater. The RI for OU3 states that aluminum, iron,
and manganese are regulated as secondary taste and quality (aka nuisance) contaminants and are
generally considered to be naturally occurring (Louis Berger and ARCADIS/Malcolm Pirnie
2012), and concentrations detected in Spring and Fall 2018 were within the range of background
concentrations.

New Jersey Ambient Groundwater Passaic Formation Groundwater Well

Quality Network Data Dissolved Ambient Groundwater Quality Dissolved

Metals Concentration Range®? Metals Concentration Range®>4
Inorganic Parameters (ug/L) (ug/L)
Aluminum 0.8-7,850 0.8-6.3
Arsenic 0.06 — 108 0.14-10.6
Barium 1-1,350 5-884
Chromium 0.02-6.3;0.1 30® 0.06-1.6
Iron 2 -95,400 2-37,500
Lead 0-253 0.11-0.24
Manganese 0.1-6,400 0.1-4,240

UNJDEP, New Jersey Geological and Water Survey Ambient Ground Water Quality Network Data, Ambient
Metals of New Jersey, Series DGS05-2, Edition 20140114. Includes 150 wells across New Jersey.

2 Information was not available regarding total metals concentration ranges.

% Dissolved metals concentrations as reported for New Jersey Ambient Groundwater Quality Network Data in the
U.S. Geological Survey New Jersey Water Science Center database.

4) Passaic Formation well data from 27 wells in the New Jersey Ambient Ground Water Quality Network Data.
Data are provided as a general reference for bedrock groundwater.

Barium met or exceeded the PRG of 2,000 pg/L at onsite well MW-07 (3,000 pg/L) and
downgradient well ERT-2 port 1 (7,600 pg/L) and port 2 (2,000 pg/L) in Spring 2018, and at MW-
07 (3,920 pg/L) in Fall 2018; ERT-2 was not sampled for metals in Fall 2018.

Chromium met or exceeded the PRG of 70 pg/L in Spring 2018 at onsite well MW-06 (150 pg/L
in the parent sample and 140 pg/L in the associated duplicate sample) and in Fall 2018 at onsite
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wells MW-04 (217 pg/L), MW-06 (92.1 pg/L in the parent sample and 96.4 pg/L in the associated
duplicate sample), and MW-12 (176 ug/L).

Lead concentrations exceeding the PRG of 5 pg/L were more widespread. Elevated concentrations
in Spring 2018 at onsite well MW-14S (7.5 pg/L at port 3) and MW-16 (24 pg/L at port 4,
5.9 ug/L at port 5, and 9.2 pg/L at port 6); in the medial portion of OU3 at well MW-13 (7.1 pg/L
at port 3 and 9.4 ug/L at port 4), MW-21 (15 pg/L at port 1, 7.5 pg/L at port 3, and 12 pg/L at
ports 4 and 5), MW-22 (5.1 ug/L at port 4) , and MW-19 (5.6 pg/L at port 2); and in the distal
portion of OU3 at MW-24 (5.5 pg/L at port 1) and MW-26 (5.5 pg/L at port 1). Elevated
concentrations in Fall 2018 were reported at onsite wells MW-03 (8.4 ug/L), MW-12 (39.3 pg/L),
MW-16 (10.5 pg/L in ports 4 and 6), and FPW (7.0 pg/L in port 9); and in the medial portion of
OuU3 at well MW-13 (13.8 pg/L at port 8).

4.2.6 Polychlorinated Biphenyl Congeners and Dioxins/Furans

Groundwater from 11 locations was analyzed for dioxins/furans and PCB congeners in Spring
2018 as presented in the following table.

Location Depth (ft bgs) Comment
ERT-4-4 8310 88
MW-01A 2410 49
MW-11 34 to 59
MW-12 35t0 60
MW-14D-1 80 to 85
MW-14D-2 12310133 Spring 2018 sampling
MW-14D-3 199 to 209 only.
MW-14S-1 30to 35
MW-14S-2 41 to 46
MW-14S-3 55 to 60
MW-14S-4 6510 70
MW-16-7 195 to 205

Dioxins/furans were detected in 14 of the 14 samples collected (Table 4-5). Dioxins/furans
concentrations ranged from ND to 10,000 picograms per liter (pg/L) of Hexachlorodibenzofuran
at MW-14S port 1 (30 to35 ft bgs), which is located within the former source area.
1,2,3,4,7,8-hexachlorodibenzo-p-dioxin and 1,2,3,7,8-pentaachlorodibenzo-p-dioxin were not
detected in any samples.

During the Spring sampling event, PCB congeners were detected in 14 of the 14 samples collected
(Table 4-6). All samples contained at least one PCB Congener; PCB-14, PCB-36, PCB-80,
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PCB-93, PCB-98, PCB-102, PCB-121, PCB-127, PCB-148, PCB-169, PCB-192 were not detected
in any samples. Detected PCB Congener concentrations ranged from ND to 46 pg/L of
PCB-90/PCB-101 in MW-14S port 1 (30 to 35 ft bgs) and MW-14S port 2 (41 to 46 ft bgs), which
are located within the former source area.

4.2.6.1 Toxic Equivalence Quantity

PCB congeners and dioxins/furans results were used for calculating the toxic equivalence quantity
(TEQ) relative to 2,3,7,8-Tetrachlorodibenzodioxin (TCDD) for the sampled locations. All
dioxin/furan compounds were included in this calculation; however, only a subset of PCB
congeners, those which are considered “dioxin-like” in structure and behavior, were incorporated
(PCB-1 through PCB-209).

The Total TEQ ranged from 0 pg/L at MW-16 port 7 to 17,382 pg/L at MW-14S. The 10 pg/L
PRG for TEQ was exceeded at 9 of the 12 locations sampled in Spring 2018.

4.2.7 Data Usability

Data validation for the Spring and Fall 2018 sampling events are discussed in their respective Data
Quality Control Summary Reports provided in Appendix G. Laboratory qualifiers
used during data validation are presented in Table 4-7. A Data Usability Report is provided in
Appendix H.

Data qualifiers used during laboratory validation of the April and September 2018 samples are
presented and defined in Tables 4-2a and 4-2b, Tables 4-3a and 4-3b, and Tables 4-5 and 4-6. The
analytical results for environmental samples collected during the Spring and Fall 2018 events are
valid and usable with the following qualifications as noted in the validation reports: U, J, J+, J-,
UJ, N, and NJ.

Multiple results were not reported for individual analytes to account for multiple dilutions. As
indicated in the QAPP, trace-level VOC analysis was conducted to meet the PALs where feasible.
However, dilutions were necessitated by relatively high concentrations of site COCs (including
1,2,4-trichlorobenzene, TCE, PCE, cis-1,2-DCE, and vinyl chloride). Where possible and
advantageous due to different concentration levels, results from analyses at different dilutions were
reported for different VOCs in the same sample. However, as noted, for some VOCs in some
samples, dilution resulted in reporting limits greater than the the PALS, as the reporting limit must
be multiplied by the dilution factor. Although the elevated reporting limits create some uncertainty
regarding whether the actual concentrations of some VOCs exceeded PALs, it does not
significantly impact the data usability with regard to the project objective of tracking the progress
for achieving the site groundwater remediation goals, due to the high COC concentrations in
affected samples.

Additional data was flagged as rejected by the validator (R). Select detected pesticide analytical
results from 12 locations sampled during Spring 2018 (MW-04, MW-06, MW-11, MW-12,
MW-14S ports 1-4, and MW-14D ports 1-3) and 16 locations sampled during Fall 2018 (MW-03,
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MW-04, MW-06, MW-08, MW-11, MW-12, ERT-1 port 7, MW-14S ports 1-3, MW14D ports
1-3, MW15S port 1, and MW-16 ports 5 and 7) were rejected due to compound identification
criteria or percent recovery greater than 200 percent. In addition, ND VOC analytical results from
6 locations sampled during Spring 2018 (MW-15S ports 1 and 2, MW-15D ports 1 and 2, and
MW?18 ports 1 and 2) and 28 locations sampled during Fall 2018 (ERT-1 ports 1-8, ERT-2 ports 1-
7, MW-14S ports 1-3, MW-14D ports 1-3, MW-15S ports 1 and 2, MW-15S ports 1 and 2, and
MW-17 ports 1-3) were rejected as cooler temperatures were greater than 6 degrees Celsius (°C)
upon arrival as recorded by the analytical laboratory, and samples were not analyzed within a
reduced 7-day hold time. Detected VOC results were J-flagged. A comparison of rejected and J-
flagged VOC analytical data was conducted to evaluate whether unvalidated data was consistent
between events and consistent with historical analytical results. No abnormalities or significant
discrepancies were noted; the results were consistent between events and consistent with historical
data and the detected analytical results.

In summary, rejected data from Fall 2018 included pesticides in 16 samples and non-detect VOC
results in 28 samples. Overall, 1,229 results out of 15,145 were rejected. Thus rejected data
represent 8% of the total data. Overall completeness was 92%, which meets the project DQOs.
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5. DISCUSSION
5.1 WATER ELEVATIONS

Groundwater potentiometric surface maps for the shallow water bearing unit were generated using
groundwater elevations from the 12 single-screen wells and the 23 FLUTe™ wells with ports
located between 0 and 120 ft bgs (Figure 5-1a). Typically, the groundwater elevations from the
shallowest port of the FLUTe™ wells was used to generate groundwater contours; in the event
where the groundwater elevation from the shallowest port was deemed erroneous, groundwater
elevations from the next shallowest port within the 0 and 120 ft bgs range was used. Groundwater
potentiometric surface contours for the shallow water bearing unit indicate that groundwater in
this zone moves radially offsite, northwest towards the confluence of the Bound Brook and Cedar
Brook and in a northeast direction towards Bound Brook. Groundwater elevations suggest that
shallow groundwater is discharging to Bound Brook, Cedar Brook, and Spring Lake. North of
these water-bodies, the shallow groundwater moves in a generally northward direction, with a
steepening gradient. This increased gradient is attributable to the Park Avenue Well Field located
approximately 1 mile north of the study area.

Groundwater potentiometric surface maps for the intermediate water bearing unit were generated
using the groundwater elevations from 22 FLUTe™ wells with ports instrumented between 120
and 185 ft bgs (Figure 5-1b). Typically, groundwater elevations from the uppermost port of the
FLUTe™ wells located within the intermediate zone was used to characterize the shallow
hydrogeologic unit. In the event the groundwater elevation from the uppermost port within the
intermediate water bearing zone was deemed erroneous, groundwater elevations from the next port
within the intermediate zone was used. Groundwater potentiometric surface contours for the
intermediate water bearing unit indicate that groundwater movement in this zone is generally
northwest near the Site, transitioning to north-northwest downgradient from the Site.

Groundwater potentiometric surface maps for the deep-water bearing unit were generated using
the groundwater elevations from 14 FLUTe™ wells with ports between 200 and 250 ft bgs
(Figures 5-1c). Typically, groundwater elevations from the uppermost port of the FLUTe™ wells
located within the deep zone was used to characterize the shallow hydrogeologic unit. In the event
the groundwater elevation from the uppermost port within the deep-water bearing zone was
deemed erroneous, groundwater elevations from the next port within the deep zone was used.
Groundwater potentiometric surface contours for the deep-water bearing unit indicate that
groundwater movement in this zone transitions from a northwest direction near the Site to a north-
northwest direction downgradient from the Site.

5.2 NATURE AND EXTENT OF PRIMARY CONTAMINANTS OF CONCERN

The primary COCs for OU3 groundwater as specified in the 2012 ROD are VOCs (TCE and
cDCE) and PCBs (EPA 2012). The data collected during the Spring and Fall 2018 sampling events
establish the groundwater conditions for LTM Year 1 at OU3. For consistency with and to support
the conceptual site model, the primary COCs are discussed in terms of the water-bearing units
described in Section 1.3.2 and presented in Section 5.1 of this report.
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5.2.1 Volatile Organic Compound Contaminant Distribution
5.2.1.1 Shallow Groundwater (0-120 ft bgs)

Of the 38 monitoring wells included in the LTM program, 35 have sampling intervals within the
shallow water-bearing zone. The TCE and cDCE concentrations detected at each location were
generally consistent between the Spring and Fall 2018 sampling events.

The areal distribution of TCE and cDCE detected at the top of the shallow water bearing zone
during the Spring 2018 sampling event is presented in Figure 5-3a. The highest TCE and cDCE
concentrations were detected near the center of former CDE facility at MW-14S and MW-11 for
both the Spring and Fall 2018 sampling events. The maximum TCE concentrations in both the
Spring and Fall 2018 events were reported at MW-14S port 2 (41-46 ft bgs; estimated
concentrations of 100,000 in Spring 2018 and 150,000 ug/L in Fall 2018). The maximum cDCE
concentration in Spring 2018 was reported at MW-14S port 2 (120,000 pg/L), co-incident with the
maximum TCE concentration. The maximum cDCE concentration in Fall 2018 was reported at
adjacent shallow bedrock monitoring well MW-11 (34-59 ft bgs; 210,000 pg/L). DNAPL was
encountered at MW-14S port 4 (6570 ft bgs) during each event.; therefore, samples from this port
were not analyzed for VOCs. Concentrations declined steeply at depths greater than 70 ft bgs.
Adjacent wells MW-11, MW-12, and MW-03 and adjacent ports at MW-14S (ports 1 and 3)
were characterized by TCE concentrations above 8,300 ug/L and cDCE concentrations above
12,000 pg/L. These results are consistent with the former source area identified in the RI near
MW-11 and MW-14S/MW-14D, and the direction of groundwater movement in shallow bedrock
facilitating advective transport toward MW-03 and Bound Brook.

Elevated VOC concentrations in wells located to the west/northwest of the former CDE facility
support the RI observation that soluble contaminant mass has migrated from the former source
area. Also consistent with the BMP (Figure 1-9a), VOC values exceeding the PRGs were detected
in wells north of Bound Brook. The highest TCE concentrations reported at MW-21 port 1
(50-60 ft bgs; estimated 320 pg/L in Spring 2018 and 130 pg/L in Fall 2018) and MW-21 port 2
(87-97 ft bgs; estimated 320 ug/L in Spring 2018 and 190 pg/L in Fall 2018). The highest cDCE
concentrations were reported at MW-20 port 1 (25-35 ft bgs; estimated 110 pg/L in Spring 2018
and 140 pg/L in Fall 2018) and MW-20 port 2 (85-95 ft bgs; estimated 190 pg/L in Spring 2018
and 180 pg/L in Fall 2018). Though not as pronounced as those observed during the RI, the
associated vertical head measurements in these wells indicate upward gradients and the potential
for vertical mass transport.

Monitoring wells MW-25, MW-26, and MW-27 are located east of Bound Brook and Cedar Brook
and represent the most distal monitoring locations. These wells are characterized by TCE
concentrations above the PRG of 1 pg/L. cDCE was also detected at those locations, though at
concentrations below the PRG of 70 pg/L. Existing hydrogeologic conditions in the shallow unit
do not appear to support mass transport from the former CDE facility to this portion of the plume;
however, vertical gradients do suggest a viable contaminant pathway from the intermediate and
deep units. As modeled during the RI, historical pumping of the South Plainfield Wellfield
(located north of the former CDE facility; Figure 1-2) and Tingley Lane Wellfield (located
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northeast of the former CDE facility), in the absence on pumping of the Spring Lake Wells (located
north of Spring Lake), yielded a particle track distribution consistent with the low concentrations
of TCE and cDCE seen to the northeast of the former CDE facility (Louis Berger and
ARCADIS/Malcom Pirnie RI 2012a, Appendix P). The contaminant mass observed at MW-27
and neighboring wells MW-26 and MW-25 was likely transported to this area historically, and
while the existing groundwater gradients no longer support mass transport to this area, the full
thickness of the bedrock matrix is likely loaded with mass and will continue to back-diffuse
contaminants into the more transmissive fractures for the foreseeable future.

5.2.1.2 Intermediate Groundwater (120-185 ft bgs)

Of the 38 monitoring wells included in the LTM program, 24 have sampling intervals within the
intermediate water-bearing zone. The TCE and cDCE concentrations detected at each location
were generally consistent between the Spring and Fall 2018 sampling events.

The areal distribution of TCE and cDCE detected at the top of the intermediate water bearing zone
during the Spring 2018 sampling event is presented in Figure 5-3b. The highest concentrations of
TCE and cDCE were reported near the northern corner of former CDE facility at MW-16 port 5
(13-5145 ft bgs; TCE of 2,400 pug/L in Spring and Fall 2018 and cDCE of 950 and 960 ug/L in
Spring and Fall 2018). Concentrations declined steeply at depths greater than 145 ft bgs.

Elevated TCE and cDCE concentrations in wells located to the northwest of the former CDE
facility support the RI and BMP observation that soluble contaminant mass has
migrated horizontally and vertically from the former source area. Also consistent with the BMP
(Figure 1-9b) , TCE and cDCE values exceeding the PRGs were detected in wells north of
Bound Brook. The highest medial plume TCE concentrations were reported at MW-20 port 3
(125-135 ft bgs; estimated concentration of 370 pg/L in Spring 2018 and 290 ug/L in Fall 2018)
and MW-21 port 3 (150-160 ft bgs; estimated concentration of 340 ug/L in Spring 2018 and
210 pg/L in Fall 2018). The highest medial plume cDCE concentrations were reported at ERT-3
port 5 (124-134 ft bgs; 190 pg/L in Spring 2018 and 180 pg/L in Fall 2018); ERT-3 port 6 (138-
148 ft bgs; 290 pg/L in Spring 2018 and 280 pg/L in  Fall 2018); and
MW-20 port 3 (estimated concentration of 120 pg/L in Spring 2018 and 120 pg/L in Fall 2018).
The associated vertical head measurements in these wells indicate upward gradients and the
potential for vertical mass transport, which is consistent with the Rl and BMP.

The distribution of contaminants in the intermediate water bearing zone appears to be oriented
more north westerly than the distribution in the shallow water bearing zone, and the highest
concentrations are detected further southward than in shallow groundwater, closer to the former
CDE facility. The distribution of contaminant mass is consistent with the current hydrogeological
setting.

TCE concentrations at the distal edge of the plume (MW-25) exceeded the PRG (1 ug/L) but are
12.5 percent lower than those at cross-gradient well (MW-23 at 20 ug/L), and over an order of
magnitude lower than levels in the medial plume (MW-20 at 370 pg/L). This suggests a trend of
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steady attenuation in the north/northeastern direction consistent with the BMP data. cDCE
concentrations show the same pattern of attenuation near the distal edge of the plume.

5.2.1.3 Deep Groundwater (200-250 ft bgs)

Of the 38 monitoring wells included in the LMT program, 14 have sampling intervals within the
deep water-bearing zone. The TCE and cDCE concentrations detected at each location were
generally consistent between the Spring and Fall 2018 sampling events.

The areal distribution of TCE and cDCE detected in the deep-water bearing zone during the Spring
2018 sampling event is presented in Figure 5-3c. The highest TCE and cDCE concentrations were
reported near the northern corner of former CDE facility at offsite well
MW-17 port 3 (235-245 ft bgs; TCE at 1,100 ug/L and estimated 300 pg/L in Spring and Fall
2018 and cDCE at 610 pg/L and estimated 310 pg/L in Spring and Fall 2018).

Consistent with the intermediate water-bearing zone and BMP (Figure 1-9c), the contamination
distribution in the deep-water bearing zone is north, northwest of the former
CDE facility. The highest medial plume TCE concentrations were reported at MW-20 port 6
(250-260 ft bgs; estimated 800 pg/L in Spring 2018 and 760 pg/L in Fall 2018). The highest
medial plume cDCE concentrations were reported at MW-20 port 5 (205-215 ft bgs; estimated
240 pg/L in Spring 2018 and 270 pg/L in Fall 2018). The distribution of contaminant mass in this
portion of the plume is consistent with the direction of groundwater movement under the current
hydrogeological setting.

In the distal portion of the plume, TCE was reported above the PRG of 1 pg/L at MW-25 and
MW-27, with concentrations above 10 pg/L at MW-27 port 3 (225-235 pg/L; 39 ug/L and
30 pg/L in Spring and Fall 2018). The contaminant mass observed at MW-27 was likely
transported to this area under a different hydrogeologic regime; transport was likely facilitated by
the pumping of the Tingley Lane and South Plainfield Wellfields (located northeast and north of
the former CDE facility; Figure 1-2). The existing groundwater gradients no longer support mass
transport to this area, but the full thickness of the bedrock matrix is likely loaded with mass and
will continue to back-diffuse contaminants for the foreseeable future.

TCE concentrations at MW-25 and MW-27 were over an order of magnitude lower than levels in
the medial plume (MW-20). This suggests a trend of steady attenuation in the distal part of the
plume.

5.2.1.4 Bedrock Groundwater Outside of Established Zones

Of the 38 wells in the LTM program, 10 have sampling intervals below the representative bedrock
water-bearing zones established for the Rl and BMP, specifically below 250 ft bgs, the assigned
bottom of the deep zone. Groundwater contaminant concentrations below this depth were
presented in cross-sections in the 2018 BMP report (Louis Berger 2018; Figures 1-7a, 1-7b, and
1-7c of this report). TCE cross-sections for LTM Year 1 were developed along the same baselines
using the Spring 2018 data. Results were shown in three cross-sections spanning the Site: A-A’
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extending south to north through the central portion of the Site, B-B’ extending west to east
through the southern portion of the Site and C-C’ extending west to east through the northern
portion of the plume (Figure 5-3a). Each cross-section includes the following wells:

e A-A’: MW-10, ERT-1, MW-14S/D, FPW, MW-16, ERT-3, MW-20, MW-23, and
MW-25

e B-B’: ERT-5, MW-18, ERT-2, MW-17, FPW, and MW-13
e C-C’: MW-24, MW-19, MW-23, MW-26, and MW-27

Of the 10 with sampling intervals below 250 ft bgs, 8 are included in one or more cross sections.
These include FPW, MW-19, MW-20, MW-23, MW-24, MW-25, MW-26, and
MW-27.

e Figure 5-3b presents the TCE plume along cross-section A-A’; the wells along this
cross-section with sampling intervals below 250 ft bgs are located north of the former CDE
facility. Concentrations of TCE in these wells generally decline to the north of the former
CDE facility, and with increased depth. The maximum TCE concentrations were reported
at MW-20 port 6 (estimated 800 pg/L in Spring 2018 and 760 pg/L in Fall 2018). TCE
was reported above the PRG of 1 pg/L at well MW-25 port 6 (435-445 ft bgs; estimated
7.2 pg/L in Spring 2018 and 7.2 pg/L in Fall 2018).

e Figure 5-3c presents the results along cross-section B-B’; FPW is the only well on
this transect with sampling intervals below 250 ft bgs. Concentrations at FPW port 8 (268—
278 ft bgs; estimated 8.0 pg/L in Spring 2018 and 12 pg/L in Fall 2018) and FPW port 9
(estimated 5.9 pg/L in Spring 2018 and 11 pg/L in Fall 2018) are generally consistent with
TCE concentrations in the deep water bearing zone well ports (i.e., port 6 at 200-205 ft
bgs with TCE at concentrations of an estimated 15 pg/L in Spring 2018 and 11 pg/L in Fall
2018; and port 7 at 235-245 ft bgs with TCE concentrations of an estimated 11 pg/L in
Spring 2018 and 12 pg/L in Fall 2018).

e Figure 5-3d presents the results along cross-section C-C’; each well along this
cross-section has sampling intervals below 250 ft bgs. TCE concentrations along this
cross-section generally decline with distance from the central maximum reported at
MW-23 port 9 (444-454 ft bgs; estimated 200 pg/L in Spring 2018 and 180 pg/L in Fall
2018). TCE concentrations also decline with depth at distal wells MW-26 and MW-27,
with TCE declining to below the 1 pg/L PRG in the deepest ports MW-26 port 6 (455-465
ft bgs; estimated concentration of 0.44 pg/L in Spring 2018 and a concentration of 0.50
po/L in Fall 2018) and MW-17 port 5 (460-470 ft bgs; estimated concentrations of 0.31
Mg/L in Spring 2018 and 0.22 pg/L in Fall 2018).
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5.2.2 Polychlorinated Biphenyl Contaminant Distribution

Figures 5-4a, 5-4b, and 5-4c present the total PCB Aroclor concentrations in the shallow,
intermediate, and deep-water bearing zones. The highest concentrations of PCBs were reported
near the center of the former CDE facility, consistent with historical sampling events (Figure 1-7),
and with the exception of source area wells MW-14S/MW-14D, and wells MW-23 and MW-24
(discussed in further detail below), PCB Aroclor concentrations exceeding PRGs are limited to
shallow bedrock. The maximum concentration of total PCBs was found at MW-14S port 4
(135,000 pg/L; this location was not sampled in Fall 2018). Total PCB Aroclors were reported
within the intermediate water bearing zone in samples collected from MW-14D
port 2 (123-133 ft bgs; 62 pg/L in Spring 2018 and 85.8 ug/L in Fall 2018). Total PCB Aroclors
were reported within the deep-water bearing zone in samples collected from MW-14D port 3(199-
209 ft bgs; 58.4 pg/L in Spring 2018 and 97 pg/L in Fall 2018).

Isolated total PCB Aroclor concentrations were reported in the deep-water bearing zone at MW-
22 port 3 (210-220 ft bgs; 5.8 pg/L in Spring 2018) and in the shallow, intermediate, and deep-
water bearing zone at MW-24 (concentrations at MW-24 ranged from 0.6 to 2.22 pg/L in Spring
2018) Concentrations were up to five orders of magnitude lower than concentrations found in the
source area.

Mobility of PCBs is limited by their low water solubility and their affinity to sorb onto soil and
bedrock particles (ATSDR, 1994, 2000) due to high organic-carbon partition coefficient values
(approximately two to three orders of magnitude higher than that of TCE), which is consistent with
their general lack of down-gradient migration from the bedrock beneath the overburden source
area compared to chlorinated VOCs. The more highly chlorinated Aroclors sorb more strongly
than the less chlorinated Aroclors, reflecting their differences in water solubilities and
octanol-water partition co-efficients.

5.2.2.1 Bedrock Groundwater Outside of Established Zones

PCB Aroclors exceeded PRGs in one sample below the established bedrock groundwater zones
(MW-24, 455-465 ft bgs). PCB concentrations are relatively consistent within MW-24 as depth
increases, with the exception of the 332-342 ft and 370-380 ft bgs sampling intervals, which were
ND. PCBs Aroclors were not detected in upgradient wells MW-19 , MW-20, MW-21, and ERT-
4. While PCB Aroclors were detected at upgradient well ERT-3, concentrations were well below
the PRG.

PCB concentrations exceeding PRGs down much of the vertical profile at MW-24 and ND to
unactionable concentrations in upgradient wells suggest that PCBs at this location may be
unrelated to the CDE facility.

5.3 COMPARISON OF HISTORICAL AND RECENT ANALYTICAL RESULTS

A summary of previous groundwater investigations conducted since 2000 is provided in Section
1.1.2. Details of the FWENC investigation are presented in the FWENC Data Summary
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Evaluation Report (FWENC 2001), and details for the studies conducted in 2008, 2009, 2010, and
2011 are presented in the RI report (Louis Berger and ARCADIS/MP 2012). Data generated
during the Spring and Fall 2018 sampling events were compared to the established BMP and
previous analytical data to evaluate whether the extent of groundwater contamination attributable
to the Site is remaining stable and not expanding beyond the CEA.

The results from the Spring and Fall 2018 sampling events monitoring program are largely
consistent with those presented in the 2018 BMP report (Louis Berger 2018). The maximum TCE
and cDCE concentrations were reported at MW-14S and MW-11 in the southwest/central portion
of the former CDE facility property, identified as the former source area. Concentrations generally
declined with distance from the former source area and depth, with noted exceptions at MW-17,
MW-20, and MW-22, consistent with BMP analytical results. Hydrogeologic (head) information
from wells MW-24, MW-25, MW-26, and MW-27 continue to support the assertion that the Park
Avenue Wellfield (located north of OU3; Figure 1-2) exerts a controlling effect on the local
hydrogeology that extends to the shallow, intermediate, and deep-water bearing zones. Relatively
low concentrations of TCE and cDCE at the distal end of the plume, particularly at MW-26 and
MW-27 continue to suggest that the attenuation capacity of the bedrock matrix is high.

The primary COC results (TCE, cDCE, and PCBs) from a select group of wells sampled by EPA
in 2008, Louis Berger as part of the Rl (2009-10), Louis Berger during the BMP (2016-2017),
and EA during the first year LTM events (Spring and Fall 2018) have been plotted to assess general
temporal concentration trends in various parts of the plume. Qualitative and quantitative
evaluations are presented in the following sections.

5.3.1 Qualitative Evaluation

A comprehensive analysis of groundwater data for TCE, cDCE, and total PCBs was performed to
determine contaminant plume behavior over time. Time-series plots of concentrations were
developed for a select group of wells based on general location both laterally and with vertically,
and adequate historical data density.

The wells selected for trend analysis of TCE and cDCE are as follows:

Upgradient plume edge: MW-10 and ERT-1

Former source area: MW-11 and MW-14S/D

Downgradient edge of former CDE facility/OU2 property: MW-01A / MW-16
Plume (proximal): ERT-4

Plume (medial): MW-19, MW-20 and MW-21

Plume (distal): MW-23, MW-24, MW-25, and MW-26.

The wells selected for preliminary analysis of total PCBs are as follows:

e MW-11 and MW-14S/D — Former Source Area (Appendix I; Figures 1-12 and 1-13)
e MW-12 and MW-06 — Plume (proximal) (Appendix I; Figure 1-12)
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e MW-01A/MW-16 —Plume (distal) (Appendix I; Figure 1-12 and 1-14).
Trend plots are presented in Appendix I.

5.3.2 Quantitative Evaluation

The Mann-Kendall Test was used to statistically evaluate trends in TCE, cDCE, and total PCB
concentrations over time in the representative wells. The Mann-Kendall Test is a non-parametric
test that can be used to define the stability of a solute plume (i.e., stable, diminishing, or expanding)
based on concentration trends at individual wells. To evaluate plume stability, four or more
independent sampling events are required. The Mann-Kendall Test was applied in accordance
with EPA data quality assessment guidance (EPA 1998).

The following steps comprise the Mann-Kendall Test:

e Step 1—Well Data: Contaminant concentrations are entered for each sampling event. Only
those events for which numeric or ND values are available are included. In the event of a
ND value, one-half the laboratory reporting limit was used for previous sampling events.

e Step 2—Data Comparisons: Compare data sequentially, comparing sample event 1 to
sample events 2 through n, then sampling event 2 to sampling events 3 through n, etc. Each
row is filled with a 1, 0, or -1 as follows:

— Concentration of Event xi > Event 1: Enter +1
— Concentration of Event xi = Event 1: Enter O
— Concentration of Event xi < Event 1: Enter -1

Where: n = total number of sampling events
xi = value of given sample event, withi=2ton

All rows are completed in the same manner until all sampling events are included.

e Step 3— Mann-Kendall Statistic: Each row is then summed (e.g., 0+0+-1+-1+0 = -2) and
the sum is recorded in the far right-hand column. The right-hand column is then summed
to get the total sum. This total value represents the Mann-Kendall Statistic “S” for the data
from an individual well.

e Step 4— Determine Probability p: A probability table in EPA (1998) was used to
determine the probability p.

o Step 5—Hypothesis Testing: The null hypothesis (no trend) was tested against H1 (upward
trend) and H2 (downward trend). A 95 percent confidence interval was used for hypothesis
testing.
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Mann-Kendall plots are provided in Appendix J. Results of the Mann-Kendall analyses are
summarized in Table 5-1a for the shallow water bearing zone, Table 5-1b for the intermediate
water bearing zone, table 5-1c for the deep-water bearing zone, and table 5-1d for well ports below
the deep zone.

5.3.3 TCE and cDCE Trend Analysis
5.3.3.1 Upgradient Plume Edge

TCE and cDCE concentrations demonstrate a decreasing trend in the upper portion of the shallow
water bearing zone at the upgradient edge of former CDE facility boundary as shown by trend
plots and Mann Kendall testing at MW-10 (37-52 ft bgs) and ERT-1 ports 1 (24-29 ft bgs), port
2 (33-43 ft bgs), and port 3 (46-56 ft bgs) Mann Kendall plots for these locations demonstrate a
decreasing trend in the upper portion of the shallow water bearing zone. However, TCE and
cDCE show generally stable concentrations with depth in the deeper portion of the shallow water
bearing zone at ERT-1 port 4 (59-64 ft bgs), port 5 (67-77 ft bgs), port 6 (100-105 ft bgs), and
port 7 (112-117 ft bgs) and the upper portion of the intermediate water bearing zone at ERT1 port
8 (135-140 ft bgs). Mann Kendall plots indicate stable or indiscernible trends for these locations,
with the exception of cDCE at ERT-1 port 6 (probably decreasing concentrations).

5.3.3.2 Former Source Area

Trend plots and the Mann Kendall testing for TCE and cDCE in shallow bedrock monitoring well
MW-11S (34-59 ft bgs) and MW-14S port 1 (30-35 ft bgs) within the former source area indicate
relatively stable TCE and cDCE concentrations in the uppermost portion of the shallow water
bearing zone. However, trend plots for MW-14S port 2 (41-46 ft bgs) and MW-14S port 3
(55-60) indicate increasing concentrations between 2009 and 2016, and relatively stable
concentrations between to the present. This increase is likely related to the presence of DNAPL
with depth, which was observed at MW-14S port 4 (65-70 ft bgs) during both the BMP and LTM
Year 1. TCE and cDCE concentrations at MW-14D port 1 (80-85 ft bgs), MW-14D port 2 within
the intermediate water bearing zone (123-133 ft bgs), and MW-14D port 3 within the deep-water
bearing zone (199-209 ft bgs) are one to two orders of magnitude lower than concentrations in the
MW-14S well ports, and concentrations in these deeper source area well ports demonstrate
decreasing trends over time.

5.3.3.3 Downgradient Edge of Former CDE facility/OU2 Property

TCE concentrations at the downgradient edge of the former CDE facility property are generally
stable or generate no discernable trend over time as shown by trend plots and Mann Kendal testing
at MW-01A and each port at MW-16. cDCE concentrations demonstrate a decreasing trend in the
shallow water bearing zone at MW-01A, while cDCE concentrations at MW-16 were stable or
showed no discernable trend throughout the remainder of the shallow water bearing zone and the
upper portion of the intermediate water bearing zone. A decreasing cDCE trend was noted at the
base of the intermediate water bearing zone at MW-16 port 7 (170-180 ft bgs); however, cDCE
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Mann Kendall testing indicated probably increasing concentrations in the upper portion of the
deep-water bearing zone MW-16 port 8 (195-205 ft bgs).

5.3.3.4 Plume Proximal

Concentrations in the plume, proximal to the former CDE facility, appear to have decreased in
between 2008 and present in both the shallow and intermediate water bearing zones, as
demonstrated by trend plots and Mann Kendall testing at well ERT-4. Deeper well ports are not
available at this location to assess trends over time in the deep-water bearing zone.

5.3.3.5 Plume Medial

TCE concentrations in the uppermost portion of the shallow water bearing zone at MW-20
demonstrate decreasing trends over time. Concentrations in the lower portion of the shallow water
bearing zone and throughout the intermediate and deep water bearing zones show stable trends
over time. TCE Concentrations appear to be increasing in deeper groundwater below the deep
water bearing zone at this location.

cDCE concentrations over time at MW-20 demonstrate no discernable trends in the uppermost
portion of the shallow water bearing zone, and stable trends in the lower portion of the shallow
water bearing zone. Concentration trends over time in the intermediate and deep water bearing
zones vary in each well port, with Mann Kendall testing demonstrating increasing, decreasing, or
stable trends, or no discernable trends.

Trend plots and Mann Kendall testing for TCE and cDCE in the shallow and intermediate water
bearing zones at MW-21 demonstrated increasing trends over time. TCE concentrations show
consistent no discernable trends over time in the deep water bearing zone, while cDCE
concentrations show increasing trends, potentially indicating degradation of TCE in deep
groundwater. Concentrations below the deep water bearing zone do not demonstrate discernable
trends.

Trend plots and Mann Kendall testing for TCE at MW-20 demonstrated decreasing trends in the
uppermost portion of the shallow water bearing zone at port 1 (25-35 ft bgs) and stable trends over
time throughout the remainder of the shallow water bearing zone, intermediate water bearing zone,
and deep-water bearing zone. cDCE concentrations are generally unchanged at MW-20.
However, in general TCE and concentrations appear to be increasing over time in deeper ports
(MW-20 port 6 at 250-260 ft bgs and port 8 at 355-365 ft bgs).

Trend plots and Mann Kendall testing for TCE and cDCE in the shallow and intermediate water
bearing zones at MW-21 demonstrated increasing trends over time. TCE concentrations show
consistent no discernable trends over time in the deep water bearing zone, while cDCE
concentrations show increasing trends, potentially indicating degradation of TCE in deep
groundwater. Concentrations below the deep water bearing zone do not demonstrate discernable
trends.
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5.3.3.6 Plume Distal

Distal plume TCE and cDCE concentrations at MW-23, MW-24, MW-25, and MW-26 throughout
the shallow, intermediate, and deep-water bearing zones and at deeper sampling intervals were
generally stable or demonstrated no discernable trends over time.

5.3.4 Total PCB Trend Analysis

PCB Aroclor trends appear to show increasing concentrations within the former source area.
MW-11 concentrations were essentially unchanged between March 2010 and October 2018;
however, concentration trends from 2016 to the present show an increase of 380 percent. PCB
concentrations at MW-14S and MW-14D demonstrate an increasing trend from 2009 to the
present.

PCB concentration trends at the proximal portion of the plume in MW-12 demonstrate an
increasing trend from 2009 to the present. Groundwater elevations reported during the RI suggest
preferred flow towards MW-12 from the upgradient source area.

Distal plume concentrations at MW-01A have generally increased since 2016, with the exception
of the Summer 2017 sampling event, where concentrations were PCB was ND at this location.
Distal plume concentrations at MW-16 have fluctuated throughout sampling events conducted
since 2009. Mann Kendall testing at MW-16 indicates stable to indiscernible trends over time in
the shallow water bearing zone and upper portion of the intermediate water bearing zone;
decreasing concentration trends over time at the base of the intermediate water bearing zone; and
increasing concentration trends over time at the base of the deep-water bearing zone.
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6. CONCLUSIONS AND RECOMMENDATIONS FOR LONG-TERM MONITORING

The Spring 2018 and October 2018 sampling events constitute the first year of groundwater
monitoring under the LTM program. The major observations from LTM Year 1 are outlined
below.

e Groundwater isocontours derived from the elevations observed during LTM Year 1 remain
consistent with those presented in the 2018 BMP report (Louis Berger 2018).
Hydrogeologic (head) information from wells MW-24, MW-25, MW-26, and MW-27
support the assertion that the Park Avenue Wellfield exerts a controlling effect on the local
hydrogeology that extends to all depths: the shallow; intermediate; and deep hydrogeologic
zones. Vertical head measurements continued to be observed in wells north of the former
CDE facility, indicating the potential for vertical mass transport in this area.

e The primary COCs at the Site include VOCs (particularly TCE and cDCE) and PCBs. The
LTM Year 1 analytical results for these COCs are largely consistent with those presented
in the 2018 BMP report (Louis Berger 2018).

— The highest concentrations of primary COCs continue to be detected in the shallow
water bearing zone wells in the former source area identified (i.e., MW-14S and MW-
11). DNAPL was observed at MW-14S port 4 during both the Spring and Fall 2018
sampling events.

— Elevated VOC concentrations continue to be detected in wells located to the
west/northwest of the former CDE facility, supporting the RI observation that soluble
contaminant mass has migrated from the former source area. Concentrations generally
decline with distance from the former source area, with exceptions at MW-17,
MW-20, and MW-22. Upward vertical mass transport of VOCs is likely occurring at
these locations based on vertical hydraulic head profiles. Relatively low concentrations
of TCE and cDCE at the distal end of the plume continue to suggest that the attenuation
capacity of the bedrock matrix is high.

— PCB:s are generally limited to wells located at the former CDE facility property, with
the exception of isolated detections at MW-24 in Spring 2018. Based on fate and
transport properties of PCBs and the lack of PCB detections at offsite wells between
the former CDE facility and MW-24, it is likely that PCBs detected at MW-24 are not
related to the former CDE facility.

e Additional COCs identified in the ROD include SVOCs, pesticides, TAL metals, and
dioxins/furans. With the exception of SVOCs, elevated concentrations of each select
analytes from analyte group continue to be detected in groundwater at and downgradient
from the former CDE facility.
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— SVOCs detected during LTM Year 1 were primarily limited to PAHSs, and elevated
concentrations were not reported for those analytes with established PRGs. This is
consistent with the BMP SVOC analytical results.

— Pesticides continued to be detected at concentrations above assigned PRG primarily in
onsite or proximal well locations.

— The most extensive TAL metals reported in groundwater were aluminum, arsenic, iron,
and manganese; however, concentrations detected in Spring and Fall 2018 were within
the range of background concentrations. These metals are likely naturally occurring.
Site-related metals including barium, chromium, and lead continue to be reported in
select locations at concentrations above PRGs.

6.1 EVALUATION OF PROGRAM OBJECTIVES

As discussed in Section 2, the objective of the LTM program is being used to answer the following
questions:

e Does the institutional control prevent or minimize potential risks to human and ecological
receptors from exposure by contact or ingestion of contaminants in groundwater
attributable to the Site?

e Isthe extent of groundwater contamination attributable to the Site remaining stable and not
expanding beyond the TI zone (CEA)?

e Are the concentrations of contaminants in groundwater from the former CDE facility
increasing, stable, or decreasing in the fractured bedrock within and at the downgradient
edge the CEA?

While TCE concentrations at the distal wells including MW-24, MW-25, MW-26, and MW-27
continue to be reported above the PRG of 1 pg/L, concentrations are generally low (10 pg/L or
less). TCE and cDCE concentrations in these wells generally decrease with depth, with the
exception of the deepest port at furthest downgradient well MW-25 (435-445 ft bgs). In addition,
TCE and cDCE concentrations at these locations appear to be relatively stable or show no
discernable trends over time, suggesting that the plume is not expanding laterally in the distal
reaches.

The data collected between 2008 and the present indicate that there are sufficient data to make an
informed evaluation of the nature and extent of groundwater contamination, and that the
monitoring well network is sufficient to assess groundwater contamination in relation to the CEA.
Should the hydrogeologic setting change significantly, additional monitoring location(s) may be
warranted.
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6.2 OPERATIONAL RECOMMENDATIONS

Experience gained during LTM Year 1 yielded a series of recommendations based on field
operations and evaluation of the results. These recommendations will be incorporated into the
revised LTM program and are summarized in the following paragraphs.

During low-flow sampling of standard monitoring wells, pumps are to be placed in the center of
the screened interval as noted in Worksheet #18 of the UFP-QAPP (EA 2017a). Itis recommended
that tubing be measured in the field during pump installation to ensure that pumps are placed in
the screened interval. Once the pump is set at the correct depth, it is recommended that the tubing
be marked where it intersects the top of the well casing so that pumps are consistently set at this
depth during future events

The purpose of low-flow sampling is to agitate the water column in and around the well screen as
little as possible, thereby collecting the most representative sample possible. The EPA Region 2
low-flow protocol specifies 0.3 feet maximum drawdown during the entire course of the purge
process. Most wells sampled by low-flow method were able to sustain a flowrate between 100
and 200 ml/min; however, a few wells were unable to stabilize without exceeding a drawdown of
0.3 ft, even at a flowrate of 100 ml/min. It is therefore recommended that the EPA Region 2 low-
flow guidance will be followed for future events, starting at a flowrate of 100 mi/min. Wells that
exceed the 0.3 ft drawdown criteria will be sampled by the low-yield protocol presented in the
EPA Region 2 guidance.

MW-14S is located within the former source area. DNAPL was encountered at MW-14S ports 1
and 4 during the BMP at ports 1 and 4 and at port 4 during both the Spring and Fall 2018 sampling
events. It is recommended that each port at MW-14S be purged to evaluate the presence of
DNAPL. If DNAPL is observed at a well port, it is recommended that purging is discontinued at
that port and that sampling is not conducted for any parameter at that port.

6.3 PROGRAM RECOMMENDATIONS

Per the approved UFP-QAPP, based on the LTM results and the presence/absence of site-related
contaminants, the frequency of groundwater sampling including the list of wells and/or well ports
in the monitoring network, and the list of analytes at each sampling location may be revised with
concurrence of the EPA and USACE. Decision criteria for modifications to sampling frequency
and/or sampling locations are as follows:

e The elimination of a well/port may be proposed if the concentration of all Site-related
COCs are less than the remediation goals for three consecutive sampling events.

e The elimination of an individual analyte or analyte group at a select well/port may be
proposed if the concentration(s) of the individual analyte or analyte group are less than the
remediation goals for three consecutive sampling events.

Cornell-Dubilier Electronic Superfund Site Groundwater Monitoring Report
South Plainfield, Middlesex County, New Jersey Long-Term Monitoring Program Year 1



EA Project No.: 63043.04

Version: FINAL

Page 6-4

EA Engineering, Science, and Technology, Inc., PBC May 2019

e The elimination of a well/port may be proposed if the concentration of all Site-related
COCs show a decreasing trend.

e A reduction in sampling frequency of a well/port may be proposed if the concentration of
all site related COCs show a stable or decreasing trend.

e A reduction in sampling frequency of an individual analyte or analyte group at a select
well/port may be proposed if the concentration(s) of the individual analyte or analyte group
shows a stable or decreasing trend.

e The expansion of the monitoring network (installation of a new well) may be proposed if
Site-related COCs show an increasing trend at the downgradient extent or side-gradient
extent of the CEA.

An evaluation of the BMP and LTM Year 1 analytical results was conducted to evaluate the
frequency of groundwater sampling, including the list of wells and/or well ports in the monitoring
network and the list of analytes at each sampling location. A summary of the COC analytical
results for each sampling location during the BMP and LTM Year 1 sampling events is presented
in Appendix K, and historical and current summary statistics for each analyte detected in
groundwater since the completion of the RI is presented in Table 4-4. Based on this evaluation,
the following recommendations are being made regarding subsequent implementation of the LTM
program. Revised sampling locations and frequencies are presented in Table 6-1.

VVOCs are sampled semi-annually at each monitoring well / port location as per the requirements
of the LTM program. VOCs at a total of 20 sampling locations (MW-10, ERT-1 port 4, ERT-3
port 1, ERT-5 ports 1 and 2, ERT-6 ports 1 and 3, ERT-7 ports 1 and 2, ERT-8 ports 1 through 7,
MW-19 ports 6 and 7, MW-24 port 1, MW-26 port 6, and mW-27 port 5) were reported at
concentrations below PRGs consistently during four consecutive sampling events conducted over
the course of the BMP and LTM Year 1 sampling events. In addition, VOCs at 7 locations (MW-
02A, ERT-1 ports 5 through 7, ERT-3 port 2, ERT-6 port 2, and ERT-7 port 3) were reported at
concentrations below PRGs for three consecutive sampling events, including the Summer 2017
BMP event and both the Spring and Fall 2018 LTM Year 1 events. It is recommended that the
sampling frequency at these 27 locations be reduced from semiannual to annual; a review of the
BMP and the LTM Year 1 analytical data did not indicate significant changes in concentrations
during semiannual sampling events, and annual sampling is sufficient for monitoring conditions
at these locations.

SIM analysis of VOCs is being conducted to ensure that laboratory quantitation limits for
Dibromochloromethane and 1,2-Dibromo-3-chloropropane are below the established PRGs.
These analytes were not detected in groundwater during the four events conducted over the course
of the BMP and LTM Year 1 sampling events. Inaddition, dilution analysis is performed for those
samples collected from locations within the source area and former CDE facility due to high
concentrations of target analytes, resulting in laboratory quantitation limits significantly greater
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than PRGs and thereby defeating the purpose of the SIM analysis at these samples. It is therefore
recommended that SIM analysis of VOCs be discontinued for future sampling events.

SVOCs are sampled per the requirements of the ROD, and SIM analysis is conducted to ensure
that laboratory quantitation limits are below PRGs for PAHs. While SVOCs, primarily PAHs,
have been detected in groundwater samples during the BMP and LTM Year 1 sampling events,
with three to four consecutive sampling events at each sampling location demonstrating
concentrations below PRGs. In addition, per the RI, the disparate occurrence of PAHSs is not
consistent with the distribution of more soluble contaminants (VOCs) historically associated with
the former CDE facility. These compounds are combustion by-products, and are relatively
ubiquitous in urban/industrial environments. It is therefore recommended that SVOC sampling
and analysis be discontinued for future LTM events.

PCB Aroclor detections are primarily limited to wells located at the former CDE facility. It is
recommended that semiannual monitoring of PCB Aroclors be continued at onsite locations,
including each standard monitoring well (MW-01A through MW-12; and each port at onsite
FLUTE™ wells ERT-1, MW-14S / MW-14D, MW-15S / MW-15D, FPW, and MW-16), to
monitor the extent of the PCB plume both laterally and vertically. It is also recommended that
semiannual monitoring of PCB Aroclors be continued at immediately offsite and downgradient
wells ERT-2 and MW-17, and annual sampling of PCB Aroclors at ERT-7 be continued; continued
monitoring of these locations will provide information necessary to define the lateral edge of the
PCB plume and ensure that PCBs are not migrating offsite at depth.

Continued annual monitoring of PCBs in offsite wells is recommended to confirm or discount
outlying concentrations detected at offsite wells during single, isolated sampling events conducted
the BMP or Spring 2018 sampling events as follows: ERT-3 port 3, ERT-5 port 6, ERT-6 port 5,
MW-22 port 3, MW-24 all ports, and MW-26 ports 1 and 6. PCBs were not detected at the
remaining offsite wells during the three consecutive sampling events conducted over the course of
the during the BMP and LTM Year 1 Spring 2018 sampling events. It is recommended that annual
sampling at these locations be discontinued: ERT 3 ports 1, 2, and 4 through 6; ERT-4 all ports;
ERT-5 ports 1 through 5; ERT-6 ports 1 through 4; ERT-8 all ports; MW-13 all ports; MW-18 all
ports; W-19 all ports; MW-20 all ports; MW-21 all ports; MW-22 ports 1, 2, and 4; MW-23 all
ports; MW-25 all ports; MW-26 ports 2 through 5; and MW-27 all ports.

Pesticide concentrations are currently being monitored semiannually at wells within and
immediately downgradient from the former CDE facility. While the OU3 ROD identifies select
pesticides as COCs with established PRGs (Table 1-2), pesticides are not a primary COC.
Continued semiannual pesticide monitoring is recommended for those locations at or in the vicinity
of the former CDE source area where analytical data reports continued concentrations of multiple
pesticide analytes, with at least one analyte continuously detected at concentrations above PRGs
(i.e. standard monitoring wells MW-03 through MW-08, and FLUTE™ wells MW-14S all ports
and MW-14D all ports). It is recommended that the pesticide monitoring frequency for the
remaining wells be reduced to annual sampling: standard wells MW-01A, MW-02A, MW-09, and
MW-10 and FLUTE™ wells ERT-1, ERT-2, MW-15S, MW-15D, MW-16, and MW-17.
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Arsenic, aluminum, iron, and manganese constitute the primary TAL Metals analytes reported at
concentrations above PRGs during the BMP and LTM Year 1 sampling events. Concentrations of
these analytes were reported at locations across OU3 both laterally and vertically; the RI attributes
these analytes to naturally occurring conditions, and concentrations detected during LTM Year 1
were within the range of background concentrations. Select TAL metals including barium,
chromium, and lead were also reported at concentrations above PRGs in select locations. It is
recommended that semiannual monitoring of TAL metals concentrations continue to be conducted
at wells within or immediately downgradient of the former CDE facility where barium, chromium,
and/or lead were reported at concentrations above PRGs: MW-03 (lead), MW-04 barium,
chromium), MW-05 (chromium), MW-06 (chromium, lead), MW-07 (barium), MW-12 (lead),
ERT2 ports 1 and 2 (barium), MW14S ports 1 through 4 (lead), MW16 ports 4 through 7 (lead),
and FPW ports 7 and 9 (lead). It is also recommended that annual monitoring of TAL metals
concentrations continue at offsite wells where lead was reported above the PRG in one or more
sampling events for confirmation purposes, including ERT-7 ports 3 and 5, MW-13 ports 3 and 4,
MW-17 port 3, MW-18 port 2, MW-19 ports 2 and 5, MW-21 ports 1 through 7, MW-22 port 4,
MW-23 port 6, MW-24 port 1, and MW-26 port 1. Based on groundwater flow directions, the
vertical distribution of lead concentrations within source area wells, and fate and transport
properties of lead, it is not likely that lead concentrations in these offsite wells are a result of lead
in source area groundwater. It is recommended that TAL metals sampling at the remaining
sampling locations be discontinued.

6.4 UPDATES TO THE LONG-TERM MONITORING PROGRAM

Based review of the Draft version of this LTM report including trend analysis, EPA agreed to
reduce sampling from biannual (twice a year) to annual (once per year), with sampling in 2019
conducted in only spring (May).

The next sampling event is scheduled for May 2019. The recommendations presented in Section
6.3 and Table 6-1 will be implemented in the May 2019 event. Groundwater elevation data and
analytical data from May 2019 will be evaluated to note any significant hydraulic changes in the
aquifer due to a change in pumping rates at wellfields near the site. A second semiannual sampling
event will not be conducted in Fall 2019.
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