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1 INTRODUCTION
On behalf of EMERSUB 16 LLC, WSP USA Inc. (WSP) has prepared this Offsite Groundwater Monitoring Report for
activities performed in 2024 to assess the water quality conditions with respect to the groundwater plume emanating from the
Former Kop-Flex Facility Site (Site) located at 7555 Harmans Road in Hanover, Maryland (Figure 1). The Site is identified
as MD0286 under the Brownfield Master Inventory system used by the Maryland Department of the Environment (MDE)
Land Restoration Program. This report pertains to the MDE-approved response action activities that are being conducted to
address the groundwater impacts in the offsite area of the Site, which includes non-residential (light industrial) facilities
bordering the former Kop-Flex facility to the north (Verizon Communications), and south and east (Williams Scotsman,
Inc.), along with residential communities and commercial businesses to the south of Maryland Route 100.

Previous environmental investigations initiated in 1996 identified soil and groundwater impacts associated with historical
releases of chlorinated solvents at the Site. The results of investigations conducted in the offsite areas also showed that
chlorinated volatile organic compounds (VOCs) and 1,4-dioxane contained in the solvents had migrated to the south and
southeast within the deep zone of the Lower Patapsco aquifer underlying the former facility. Since that time, an offsite
groundwater monitoring plan has been developed in conjunction with the implementation of an onsite hydraulic containment
system in 2017. The objectives of the ongoing monitoring program are to evaluate the trends in concentrations of site-related
constituents of concern (COCs) in the aquifer system downgradient of the former Kop-Flex facility and assess whether
additional actions are warranted to prevent exposure to these Site-derived constituents by homeowners who use private wells
as their drinking water source.

This 2024 Offsite Groundwater Monitoring Report consists of the following sections:

— Section 2 – Site Description and Background

— Section 3 – Environmental Setting and Hydrogeology

— Section 4 – Groundwater Monitoring Plan Sampling Procedures

— Section 5 – 2024 Sampling Results

— Section 6 – Summary and Conclusions, including planned 2025 monitoring activities.
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2 SITE DESCRIPTION
The Site is located at 7555 Harmans Road in Hanover, Anne Arundel County, Maryland. The Site occupies a total area of
approximately 25 acres and contains three buildings - two buildings used as office and warehouse/operations space by the
current operator – Catalent Biologics (Catalent)- and a small groundwater treatment facility operated by WSP in the west-
central portion of the property (Figure 1). The two large buildings were constructed during re-development of the property in
2016. The property is bordered to the north, east and south by light industrial operations and to the west by undeveloped land
along Stony Run (a tributary of the Patapsco River) and Harmans Road.

The former facility was constructed on previously undeveloped land in 1969 by Koppers Company, Inc., a predecessor in real
estate interest of Kop-Flex, Inc. Emerson Electric Co. (Emerson) acquired Kop-Flex in 1996 and continued manufacturing
activities until facility operations ceased in late 2012. In December 2014, Emerson transferred the property to its wholly
owned subsidiary EMERSUB 16 LLC, which subsequently sold the property. The property is currently owned and operated
by Catalent Harmans Road, LLC (Catalent).

During 2016 and early 2017, the property was redeveloped for commercial use, with the construction of two new buildings
separated by a truck loading area (Figure 1). At present, Catalent is making modifications to the interior of the South
Building for future business operations.

Much of the broader neighborhood in which the Site is located is primarily characterized by residential developments (single-
family homes and townhouses) and undeveloped land (Figure 1). A small number of areas, primarily to the north and east,
are subject to commercial and light industrial/industrial park uses. The following table summarizes the nearby land uses.

Direction Operator Name Address Property Use

North Verizon 7545 Harmans Road Maintenance Operations Facility

South William Scotsman, beyond
which is Maryland State
Route 100

7539 Harmans Road  Mobile Trailer Distributor –
Office/Fabrication Building and
Trailer Storage

East William Scotsman, beyond
which are railroad tracks

7539 Harmans Road Mobile Trailer Distributor –
Office/Fabrication Building and
Trailer Storage

West Stony Run with surrounding
undeveloped land and
Harmans Preserve

----- Open space and residences
(townhomes)
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3 ENVIRONMENTAL SETTING

3.1 TOPOGRAPHY AND SURFACE DRAINAGE
Anne Arundel County is located within the Atlantic Coastal Plain Physiographic Province. The Hanover-Severn area is
situated approximately 5 miles from the Fall Line, which marks the boundary at the ground surface between the
unconsolidated deposits of the Coastal Plain and the igneous and metamorphic crystalline rocks of the Piedmont
Physiographic Province. Based on the United States Geological Survey (USGS) topographic 7.5-minute series quadrangle
map for Relay, Maryland (revised 1974), the Site lies within an area of rolling to hilly terrain dissected by numerous
perennial to intermittent streams. Overall, the highest elevations (greater than 200 feet above mean sea level [MSL]) occur in
the Hanover-Severn area south and west of the former Kop-Flex facility with the lowest area (approximately 90 feet above
MSL) present to the north along Stony Run.

According to the USGS topographic map, the closest stream is Stony Run, which flows across the northwestern portion of the
former Kop-Flex property. Streamflow associated with the Stony Run drainage system progresses northward and eventually
discharges into the Patapsco River. Additionally, numerous small, predominately man-made pond areas have been identified
and mapped in the vicinity of Stony Run and its tributaries in the Hanover-Severn area. The largest of these is a
hydrologically isolated pond located approximately 0.3 mile south of the site in the Harmans Woods community.

3.2 LOCAL GEOLOGIC AND HYDROGEOLGIC SETTING
Evaluation of the borehole lithologic data within the context of the regional stratigraphic framework indicates the
unconsolidated deposits in the Hanover-Severn area include units of the Lower Cretaceous Potomac Group. The most
detailed lithologic information is provided by the logging of cores obtained from boreholes drilled by WSP for the onsite and
offsite monitoring wells. Construction details for the offsite wells are provided in Table 1. Based on the borehole data, the
following discussion provides an overview of the geologic conditions in the onsite and offsite areas.

The youngest deposits at the Site are a combination of Quaternary alluvial sediments associated with the depositional
processes along Stony Run and its tributaries, and fill materials associated with historical Site development. Based on the
boring logs, the maximum thickness of these deposits in this area is approximately 20 feet as shown on the geologic cross
section in Figure 2.

Lower Cretaceous litho-stratigraphic units underlie the Quaternary-age deposits down to an elevation of greater than -300
feet mean sea level (MSL). The primary Cretaceous-age litho-stratigraphic units and their corresponding hydro-stratigraphic
equivalents beneath the former Kop-Flex facility and offsite area, from youngest (shallowest) to oldest (deepest), include the
following (Figure 2):

— Patapsco Formation (Upper Patapsco aquifer, Lower Patapsco confining unit and Lower Patapsco aquifer)

— Arundel Clay (Arundel Clay confining unit)

— Patuxent Formation (Patuxent aquifer)

Specific information on the Lower Patapsco and Patuxent aquifers and Arundel Clay confining unit, along with general
information regarding the transport of dissolved contaminants within the aquifer system, is provided in the conceptual
hydrogeologic model discussed in the following section.
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3.3 CONCEPTUAL HYDROGEOLOGIC MODEL

3.3.1 UPPER PATAPSCO AQUIFER

The Upper Patapsco aquifer is the shallowest hydrogeologic unit within the Hanover-Severn, Maryland area. The Upper
Patapsco is not present at the former Kop-Flex Facility Site but effectively starts 0.8 miles to the southeast. Based on the
hydrogeologic cross-section, the outcrop area1 for this aquifer extends from the vicinity of Telegraph Road (Maryland Route
170) south and east toward Clark Station Road and WB&A Road. The aquifer is comprised of mostly fine to medium-grained
sands, which are interbedded with clay deposits, and is underlain by clayey deposits that serve as the confining unit for the
Lower Patapsco aquifer.

Given the shallow depth of the Upper Patapsco aquifer in the area of interest, groundwater is presumed to occur under an
unconfined condition where the top of the aquifer coincides with the water table. Detailed information on the aquifer depth is
limited due to a lack of data from shallow wells installed in the residential areas east of Telegraph Road. Based on the
lithologic log for monitoring well MW-34D located a short distance east of Telegraph Road, the Upper Patapsco aquifer in
this area occurs to a depth of approximately 45 feet (Figure 2).

Constituents released at the Former Kop-Flex Facility Site would not be present in the Upper Patapsco aquifer. Rather, to the
extent they have migrated downgradient, they would be in the deeper zone of the Lower Patapsco aquifer. Groundwater
present in the Upper Patapsco aquifer derives from the infiltration of precipitation over the outcrop area. The upward
movement of groundwater from the underlying Lower Patapsco aquifer is not a contributing source of water to this
hydrogeologic unit.

3.3.2 LOWER PATAPSCO AQUIFER

The Lower Patapsco aquifer occurs over the entire area of interest, which extends south and east from the Site to the
residential communities beyond the portion of Telegraph Road south of Reece Road. The aquifer ranges in thickness from
approximately 170 feet at the southern boundary of the Site to approximately 320 feet in the residential areas south of Reece
Road (Figure 2). Overall, the aquifer in the area consists of a layered sequence of alternating sandy and clayey sediments
with the layers dipping to the south and east.2 The sand-dominated units are comprised of fine to coarse-grained sands with
discontinuous lenses of fine-grained (silt and clay) sediments. These sandy zones are inter-layered with two regionally
extensive units of predominately dense clay deposits of varying thickness.

A shallow sand layer occurs to depths ranging from 40-60 feet below ground surface (bgs) on and around the Site to 70-75
feet bgs in the Harmans Woods community to the south. Another shallow sand unit is present over a similar depth interval in
the vicinity of Reece Road and to the south in the Andorick Acres community. In addition to these shallow sand units, a deep
sand layer extends over the entire area. The depth to the top of this deep sand unit varies from 80-90 feet bgs on the southern
portion of the Site to greater than approximately 200 feet bgs in the Andorick Acres community. The thickness of this unit is
approximately 90 feet in the northern portion of the area of interest and 160 feet further south. Fine-grained sediments
comprising a regionally extensive clayey layer separates the shallow and deep sand units and serves as a low permeability,

1 An outcrop area comprises an area of land where the unconsolidated sediments comprising a geologic unit occur at or very close to the ground surface.
2 In geologic terminology, dip refers to the ‘tilting’ of a bed or series of layered beds from a horizontal orientation. This tilting, or inclination, of the bed(s)
typically results in the depth to a given bed increasing in the direction of dip.
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leaky confining unit for the deep sand zone. This confining unit would act as a low permeability barrier limiting the
movement of groundwater and dissolved COCs between the shallow and deep sand zones.

At the Site, groundwater in the shallow zone of the Lower Patapsco aquifer occurs under an unconfined condition, although
semi-confined conditions may exist in areas where fine-grained clayey deposits are present in the shallow subsurface.3

Evaluation of the water level data from the shallow onsite and offsite monitoring wells indicates the general direction of
groundwater flow, is to the north and west within the shallow sand zone in the area (Figure 3). The direction of shallow
groundwater movement generally mimics the overall local surface topography described above, with groundwater providing
a source of water (i.e., baseflow) to local streams, and wetland areas and surface water bodies near stream courses.

Groundwater occurs under leaky confined conditions in the deep sand zone of the Lower Patapsco aquifer at the Site.4

Evaluation of the water level data from monitoring wells screened in this deep sand zone indicates generally south-southeast
flow paths for groundwater moving through this portion of the Lower Patapsco aquifer (Figure 2).5 (Further discussion of the
groundwater flow system within the deep portion of the Lower Patapsco aquifer is provided in Section 5.2 of this report.) In
addition, for the onsite area and offsite Harmans Woods community immediately south of Route 100, the water level
elevations in monitoring wells screened in the shallow zone are higher than elevations in the deep monitoring wells (Figure
2). This difference in the water levels between the shallow and deep monitoring wells indicates the existence of hydrologic
conditions that can result in the downward movement of groundwater, and associated dissolved constituents, from the
shallow sand zone to the deep sand zone of the Lower Patapsco aquifer. The downward flow of groundwater would be
controlled and limited by the low permeability clayey deposits that constitute the leaky confining unit that separates the sand
zones. The water level data do not indicate conditions that would result in the upward flow of groundwater and dissolved
constituents from the deep sand zone to the overlying shallow zone.

In summary, the Lower Patapsco aquifer at the Site consists of shallow (unconfined to semi-confined) and deep (leaky
confined) sand units that serve as conduits for groundwater flow and associated transport of dissolved constituents.
Groundwater in the shallow sand zone generally flows from the residential areas south of Maryland Route 100 (e.g., the
Harmans Woods community) to the north and west toward the former Kop-Flex facility and Stony Run, while groundwater in
the deep sand zone flows in a south-southeastward direction. Hydrologic conditions cause groundwater and dissolved
constituents to move vertically downward from the shallow to deep zones of the aquifer in the area. Dissolved VOCs that
reached the deep sand zone underlying the former Kop-Flex facility would continue to migrate with water moving to the
south-southeast through the sandy deposits in the deep portion of the Lower Patapsco aquifer. The presence of aquitards
separating the deep and shallow zones of the Lower Patapsco aquifer also obviates the potential for VOCs to migrate through
the saturated zone upward to the water table, volatilize into the soil vapor, and potentially spread to the ground surface in the
downgradient, offsite area. In addition, the presence of a clay aquitard below the deep zone of the Lower Patapsco aquifer
prevents constituents from migrating to the Patuxent aquifer, which underlies the Lower Patapsco aquifer.

Thus, COCs released to groundwater at the Former Kop-Flex Site will migrate downward. Some mass remains in the shallow
zone of the Lower Patapsco aquifer and migrates to the north and west. Dissolved COCs that enter the deeper zone remain
confined in that zone and migrate to the south and east.

3 A semi-confined aquifer is an aquifer that is partially overlain, or confined, by a layer(s) of low permeability material through which groundwater
movement may occur.
4 A leaky aquifer is an aquifer whose upper and lower boundaries consist of continuous low permeability materials through which groundwater movement
may occur.
5 In this report, when a reference is made to a deep monitoring well, it means that it is either screened in the deep confined portion of the Lower Patapsco
aquifer, or in the Patuxent aquifer (described in Section 3.3.4).
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3.3.3 ARUNDEL CLAY

The Arundel Clay underlies the Lower Patapsco aquifer and separates it from the Patuxent Aquifer (Figure 2). This unit
consists predominately of hard, dense clay that ranges in color from gray to dark gray and red to very dark brown, with rare
thin beds of well-graded sand. Organic (plant) matter is present throughout much of the clayey deposits comprising this litho-
stratigraphic unit in the offsite area. Given the southeastward dipping, or tilting, of the geologic units in northern Anne
Arundel County, the depth to the top of the Arundel Clay increases in a south and east direction from the former Kop-Flex
property. Depths to the upper boundary of this unit vary from approximately 160 feet bgs at the southern Site boundary to
210 feet bgs at the MW-36 well location in the Harmans Woods community to approximately 370 feet bgs in the central
portion of the Andorick Acres community. Based on the lithologic logs for offsite wells that were advanced through the
Arundel Clay and into the underlying Patuxent Aquifer, the thickness for this unit ranges from approximately 40 feet to 120
feet over the Hanover-Severn area. The lithologic data indicates the Arundel Clay attains its maximum thickness in the
northern portion of the area of interest – Site and Harmans Woods community – and decreases to less than 70 feet further
south in the Andorick Acres neighborhood. The low permeability of the predominately clayey deposits indicates the Arundel
Clay serves as a regionally extensive confining unit for the underlying Patuxent aquifer within the Coastal Plain aquifer
system. Given the fact this thick aquitard separating the deep zone of the Lower Patapsco aquifer from the underlying
Patuxent aquifer has a very low permeability, site-related contaminants that have migrated to the area to the south of the
facility property are confined to the deep zone of the Lower Patapsco aquifer.

3.3.4 PATUXENT AQUIFER

The Patuxent aquifer is the deepest aquifer encountered in the Hanover-Severn area and comprises the porous sand deposits
of the Patuxent Formation beneath the Arundel Clay. Detailed information on the lithologic characteristics of this hydro-
stratigraphic unit is minimal in the area of interest due to the limited advancement of well boreholes into this aquifer.6 Using
the available borehole data, the depth to the top of the aquifer ranges from approximately 350 feet bgs in the Harmans Woods
community (MW-36D location) to approximately 410 feet bgs in the Andorick Acres neighborhood. The aquifer depth is
supported by the construction details for the residential well at 1409 Bittersweet Drive in the Andorick Acres community,
which is completed at a depth of 465 feet bgs or approximately 50 feet below the aquifer’s upper boundary. Based on
regional hydrogeologic studies, the Patuxent aquifer is believed to approach a thickness of approximately 250 feet in
northwestern Anne Arundel County.

Groundwater flow within the Patuxent aquifer occurs under leaky confined conditions, with the Arundel Clay comprising the
confining unit. Evaluation of historical water level data collected from observation wells in northern Anne Arundel County
indicated a generally eastward flow of groundwater within the Patuxent aquifer in the Hanover-Severn area. This flow
direction, which differs from that determined for the deep sand zone of the overlying Lower Patapsco aquifer, is the result of
withdrawals at a public water supply wellfield located along Dorsey Road to the east of the Site. Significant groundwater
withdrawals from the Dorsey Road wellfield started in the 1960’s and continue through 2024. Based on water supply studies
conducted by the Maryland Geological Survey for the Anne Arundel County Department of Public Works, there have been
no major changes to the average pumping from the Patuxent aquifer at this well field. Potentiometric levels determined from
depth to water measurements at the two offsite monitoring wells screened in the Patuxent aquifer – MW-30D-413 and MW-

6 Prior to the 2018 well installation activities, no monitoring wells had been completed in the Patuxent aquifer as part of the offsite groundwater investigation
activities. The deeper well at the MW-30D location, as well as MW-36D were installed beneath the Arundel Clay to provide more hydrogeologic and
geochemical information for this aquifer in the area of interest.
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36D – are consistent with the eastward flow paths ascertained from the previous regional studies. The data from these wells
further demonstrates that the Arundel Clay is serving as a competent aquitard, or hydraulic barrier, between the groundwater
flow in the Lower Patapsco and Patuxent aquifers. Given the geology and direction of groundwater flow, dissolved
constituents (including potentially VOCs) detected in the Patuxent aquifer in the Hanover-Severn area are most likely derived
from source areas to the west and not via downward migration from the Lower Patapsco aquifer through the Arundel Clay
confining unit or aquitard.
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4 GROUNDWATER MONITORING PLAN
AND FIELD PROCEDURES

4.1 OVERVIEW OF GROUNDWATER SAMPLING ACTIVITIES
The locations of the offsite monitoring wells are shown in Figure 4. Offsite groundwater monitoring activities were
conducted during the second and fourth quarters of 2024. The monitoring activities completed during these quarters involved
the collection of water level measurements and groundwater quality samples from all offsite monitoring wells screened in the
Lower Patapsco and Patuxent aquifers. No site-wide groundwater monitoring activities were conducted during the first or
third quarters of 2024. All activities were performed following WSP’s standard operating procedures (SOP’s) and the
September 2015 Offsite Groundwater Monitoring Plan approved by MDE and the U.S. Environmental Protection Agency
(EPA). Additional information regarding the semi-annual 2024 monitoring activities is provided below.

4.2 WATER LEVEL MEASUREMENTS
Depth-to-water measurements were collected from the offsite monitoring wells on four occasions in 2024. The second
quarter (spring) gauging event took place on May 19, 2024; however, wells MW-30D-273, MW-31D, and MW-36D were
inaccessible on that date due to parked vehicles. These wells were subsequently gauged on June 12, 2024, once access was
available. Similarly, during the fourth quarter (fall) gauging event on November 11, 2024, wells MW-25D-130, MW-25D-
192, and MW-31D were inaccessible. Follow-up measurements at these wells were completed on November 26, 2024.

The water level was measured at each offsite monitoring well using an electronic water level indicator to determine the
hydraulic head within the portion of the aquifer system screened by the well. In addition, the total well depth was checked at
the same time to identify potential siltation problems inside the well casing. All field measurements were recorded in a bound
field notebook. Historical water level measurements for the offsite monitoring wells, including data from the 2024 gauging
events, are included in Table 2.

4.3 HYDRASLEEVE SAMPLING
The HydraSleeve™ sampler was used to collect groundwater samples from the offsite monitoring wells in 2024. The
HydraSleeve™ is a no-purge sampling device capable of collecting representative groundwater samples for analysis of a
range of dissolved groundwater constituents, including VOCs and 1,4-dioxane.

Since initiation of the no-purge sampling method in late 2016, the groundwater samples were collected using standard-size
HydraSleeve™ samplers that were 30-inches (2.5 feet) in length. The top of the samplers was deployed such that the water
sample would be collected from the middle portion of the well screen (Table 3). In 2022, WSP decided to change the
analytical method used to analyze the groundwater samples for 1,4-dioxane from USEPA SW-846 Method 8260D with
selected ion monitoring (SIM) to the more accurate USEPA SW-846 Method 8270E with SIM. Given the larger sample
volume necessary for the 8270E test method, the standard HydraSleeve™ was not able to retrieve enough water for the
laboratory analysis and provide a sample aliquot for measurement of field hydrogeochemical parameters. Consequently, in
December 2023, WSP switched to using longer (38-inch or 3.2-foot) HydraSleeve™ samplers, which would provide
sufficient volume for all required laboratory and field analyses. In addition, monitoring well MW-25D-130 was fitted with a
SuperSleeve sampling device, which has an even longer length of 5 feet, to provide the necessary volume to collect the
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matrix spike/matrix spike duplicate (MS/MSD) samples. The top of the new HydraSleeves™ were suspended at the midpoint 
of the screen in each well such that retrieval would collect water from the overlying interval equal to the sampler length 
(Table 3). The new deployment depths differ from those for the previous (standard-size) HydraSleeve™ samplers, which 
were positioned at a depth slightly below the screen midpoint. Given the modified deployment depth and slightly greater 
sampler length, the newly deployed HydraSleeves™ samplers target a longer sampling interval within the upper portion of 
the well screen (Table 3).

The HydraSleeves™ were installed in the wells by attaching the samplers to a weighted, nylon suspension tether and setting 
the sampler at the pre-determined depth within the screened interval. The suspension line was secured at the wellhead to 
ensure the sampler remained at the designated depth during the stabilization period, which corresponded to the time between 
sampling events. The groundwater sample was collected by continuously pulling upward on the suspension line until the 
HydraSleeve™ was full. The HydraSleeve™ was removed from the well, and the water immediately transferred to the 
appropriate sample containers to minimize any diffusive loss of VOCs through the polyethylene wall of the sampler. After 
obtaining the requisite sample volume for chemical analysis, a representative amount of the remaining water was placed into 
the sample cup of a Horiba U-52 multi-parameter field meter for measurement of the following hydrogeochemical 
parameters:

— Temperature

— pH

— Specific conductivity

— Turbidity

The field parameter measurements for each sample were documented in a field notebook.  Table 4 includes the field 
parameter measurements for the May 2024 sampling event, and Table 5 includes the field parameters from the November 
2024 event.

Field geochemical parameters were collected during both events except as follows:

— Field parameters could not be collected in May from MW-25D-130 and MW-25D-190, where field duplicate and
MS/MSD samples were collected because insufficient volume remained for the field measurements.

— Field parameters were not collected from MW-31D in May because the well was inaccessible. Follow-up sampling was
conducted in June 2024; however, a water quality meter was not onsite during this event.

— Field parameters could not be collected in November from MW-25D-130, where the MS/MSD samples were collected,
because insufficient volume remained for the field measurements.

Following sample collection and field parameter measurements, a new HydraSleeve™ sampler was deployed in the well for
the next sampling event.

4.4 ANALYTICAL METHODS
All groundwater samples were analyzed by the ALS Global (ALS) environmental laboratory in Middletown, Pennsylvania, 
for VOCs using U.S. EPA SW-846 Test Method 8260D. In addition, the samples were analyzed for 1,4-dioxane using U.S. 
EPA Test Method 8270E with SIM. These test methods were also used for field quality control (QC) samples – i.e., trip
blanks and duplicate samples.
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5 2024 GROUNDWATER MONITORING
RESULTS

5.1 GROUNDWATER QUALITY STANDARDS FOR SITE-RELATED
VOCS

The current (October 2018) MDE groundwater quality standards represent the comparative criteria for all known site-related
COCs detected in the offsite groundwater, excluding 1,4-dioxane (which is discussed later on in this section). The applicable
water quality standards are provided below.

— 1,1,1-Trichloroethane (TCA) – 200 micrograms per liter (µg/l)

— 1,1-Dichloroethene (DCE) – 7 µg/l

— 1,1-Dichloroethane (DCA) – 2.8 µg/l

— cis-1,2-DCE – 70 µg/l

— Trichloroethene (TCE) – 5 µg/l

These values correspond to the standards for Type I and II unconfined and confined aquifers and, with the exception of 1,1-
DCA, are consistent with the maximum contaminant levels (MCLs) and secondary MCLs developed by the U.S. EPA under
the Safe Drinking Water Act. It is worth noting that there is no Federal MCL for 1,1-DCA. Based on the site hydrogeologic
and hydrogeochemical data, the Lower Patapsco aquifer and Patuxent aquifer meet the definition of a Type I aquifer provided
in the MDE document Cleanup Standards for Soil and Groundwater, Interim Final Guidance (Update No. 3).

At present, no groundwater quality standard has been promulgated by MDE or U.S. EPA for 1,4-dioxane. Using the current
default exposure factors developed by U.S. EPA and a target cancer risk of 1x10-5, MDE has calculated a risk-based
groundwater criterion for 1,4-dioxane of 4.6 µg/l with respect to the plume emanating from the Site. WSP has used this risk-
based level for 1,4-dioxane to evaluate the extent of impacted groundwater for the offsite area.

5.2 RESULTS OF SEMI-ANNUAL SAMPLING EVENTS

5.2.1 DATA PRESENTATION

The results for groundwater samples collected in 2024 are summarized in Table 6 and shown on Figure 5. The historical
analytical results for all offsite monitoring wells through the 2024 sampling events are summarized in Appendix B. Certified
analytical reports provided by the laboratory for each sampling event are included in Appendix A. The following sections
discuss the analytical results for each sampling event, with the primary focus on the site-related COCs listed above.
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5.2.2 SECOND QUARTER 2024

All monitoring wells screened in the deep zone of the Lower Patapsco aquifer and the Patuxent aquifer were sampled on
May 20, 2024, except for MW-31D on Jason Landing Way and MW-46D on the Verizon property north of the Site. Both of
these wells were later sampled on June 12, 2024.

A potentiometric surface contour map for the deep zone of the Lower Patapsco aquifer is provided in Figure 6 using the
water level data obtained from the onsite and offsite well locations in May 2024. The water level data provided in Figure 6
reflect the hydraulic heads during pumping from deep groundwater recovery well RW-1D on the former Kop-Flex property.
The potentiometric surface contours show that the south-southeast groundwater flow direction in the deep zone of the Lower
Patapsco aquifer differs from the north and west flow direction in the shallow zone of the aquifer. The south-southeast flow
paths are consistent with contour maps generated from data collected during previous well gauging events. As discussed in
Section 3.3.2, dissolved constituents (e.g., VOCs) will migrate downward from the shallow to deep zones of the Lower
Patapsco aquifer onsite and spread with groundwater flowing through the sandy deposits comprising the deep zone to the
south-southeast of the former Kop-Flex facility property.

Overall, the analytical data indicate the continued presence of site-related constituents just over 1 mile hydraulically
downgradient (south-southeast) of the former Kop-Flex property in the deep zone of the Lower Patapsco aquifer. Site-related
COCs were also detected in the sample obtained from deep well MW-46D on the Verizon property to the north. The total
COC concentration in the sample from this well in June 2024 (114.9 µg/l) indicates an increase in concentrations at this
location relative to May 2023 when concentrations dipped to historically low levels. The concentrations of 1,1-DCE (65.9),
1,1-DCA (16.4 µg/l), and 1,4-dioxane (30.2 µg/l) in the June 2024 sample all exceeded the comparative criteria in MW-46D
(Table 6 and Figure 5).

No COCs were detected in the sample from shallow zone well MW-45 located to the east of the Site. This finding is
consistent with historical results and with information discussed above regarding the groundwater flow direction in the
shallow zone being to the west resulting in the unlikelihood of COCs migrating offsite to the east in the shallow zone of the
Lower Patapsco aquifer.

The sample from well MW-24D had a total concentration of site-related COCs of 1,154 µg/l in May 2024 (Table 6). This
total COC concentration was slightly lower than the December 2023 result (1,132 µg/l) but consistent with the July 2023
result (1,190 µg/l). The decrease was due to lower concentrations of 1,4-dioxane (102 µg/l to 78 µg/l), 1,1-DCE (1,130 µg/l
to 999 µg/l), and 1,1-DCA (88.1 µg/l to 76.8 µg/l). TCE was detected in well MW-24D in 2022 and again in July 2023 at a
concentration exceeding the comparative criterion (5 µg/l). However, TCE was not detected in the December 2023 or May
and November 2024 samples from this well.  The prior detections of TCE in well MW-24D are believed to be related to the
historical migration of VOCs offsite and subsequent pumping-induced transport in response to recent groundwater
withdrawals from the onsite deep recovery wells.

Further downgradient, a total COC concentration of 156.3 µg/l (132.9 µg/l in the duplicate sample) was detected in the MW-
25D-130 sample, which is greater than the concentrations in the sample from the deeper well MW-25D-192 at this location
(33.4 µg/l). The concentrations of 1,1-DCE, 1,1-DCA, and 1,4-dioxane in these two wells were all above their respective
comparative groundwater quality criteria. The COC concentrations in the MW-25D-192 sample decreased compared to the
December 2023 results.

The majority of the sampling data for the deep, confined Lower Patapsco monitoring wells located further downgradient
indicated non-detect to low concentrations of site-related COCs, with detected levels consistent with the 2023 sample results
(Figure 5 and Appendix B). The highest concentrations were detected in the sample from well MW-30D-273, where
concentrations of 1,1-DCE (30.6 µg/l) and 1,4-dioxane (7.1 µg/l) exceeded their respective groundwater quality criteria.
These levels are lower than the results from the December 2023 sampling event. After increasing between June of 2022 and
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December of 2023, the 1,1-DCE concentration in MW-28D (13.2 µg/l) appeared to have stabilized at slightly above 10 µg/l
based on the May 2024 sample. The concentrations of 1,4-dioxane in samples collected from this well have been below the
comparative criterion for all but four times since the startup of the remediation system. At the MW-33D-295 location, the
concentration of 1,4-dioxane decreased from levels consistently above the comparative criterion of 4.6 µg/l through the 4th

quarter of 2021 to a concentration consistently below that benchmark (3.6 µg/l in the May 2024 sample).  In contrast, 1,1-
DCE concentrations at this location were consistently below the evaluation criterion of 7 µg/l throughout the sampling
history of this well until November 2023, when the concentration (8.9 µg/l) exceeded this comparative level. As compared to
December 2023, the concentration of 1,1-DCE decreased slightly in May 2024 at this location to a concentration of 6.7 µg/l.

The sample results for the remaining offsite wells screened in the deep zone of the Lower Patapsco aquifer (MW-29D, MW-
31D, MW-32D, MW-33D-235, MW-34D and MW-35D) were non-detect for all site-related COCs.

Consistent with sampling events from previous years, no site-related VOCs or 1,4-dioxane were detected in the samples
collected from the monitoring wells (MW-36D and MW-30D-413) screened in the Patuxent aquifer. These results indicate
that COCs have not migrated downward through the Arundel Clay confining unit that hydraulically separates the deep sand
zone of the Lower Patapsco aquifer and Patuxent aquifer.

5.2.3 FOURTH QUARTER 2024

Groundwater samples and water level measurements were collected from most monitoring wells screened in the deep,
confined zone of the Lower Patapsco aquifer and Patuxent aquifer and the one well screened in the shallow zone (MW-45) on
November 11, 2024 except as follows:

— Wells MW-25D-132 and MW-31D were sampled on November 26th due to inaccessibility on November 11th, and

— Well MW-25D-190 was sampled on December 16, 2025, because the HydraSleeve™ tether line was discovered to be
disconnected from its anchor when accessing the well on November 26th.

As with the second quarter event, the System was in operation and extracting groundwater from the shallow groundwater
recovery wells and one of the two deep recovery wells on the former Kop-Flex property.

A potentiometric surface contour map for the deep, confined zone of the Lower Patapsco aquifer is shown in Figure 7 using
the water level data obtained from onsite and offsite monitoring wells during November 2024. The potentiometric contours
show the hydraulic influence of the groundwater withdrawal from deep recovery well RW-1D extends southward across the
William-Scotsman property. Further south, the overall direction of groundwater flow in the deep zone of the Lower Patapsco
aquifer is to the south/southeast. The nature of the potentiometric surface is consistent with the contour map generated for the
previous (May 2024) monitoring event. The hydraulic head gradients were consistent with, and confirm, the groundwater
flow direction in the deep zone of the Lower Patapsco aquifer differs from the direction of flow in the shallow zone of this
aquifer, which is generally to the north and west toward Stony Run. As discussed above, dissolved VOCs will migrate
downward from the shallow to deep zones within the Lower Patapsco aquifer and, with groundwater flowing through the
sandy deposits comprising the deep zone, spread to the south-southeast from the former facility property.

No COCs were detected in the sample from shallow zone well MW-45, confirming that COCs have not migrated eastward
from the Site in the shallow zone of the Lower Patapsco aquifer.

The analytical data for wells screened in the deep zone of the Lower Patapsco Aquifer was consistent with previous data,
with site-related constituents detected just over 1 mile hydraulically downgradient (south-southeast) of the Site. In addition,
site-related COCs were detected in the sample from well MW-46D on the adjoining Verizon property to the north. The total
COC concentration in the MW-46D sample (71.9 µg/l) was less than the level present in the June 2024 sample (114.9 µg/l;
Table 6). The November 2024 sample concentrations were low compared to historical levels and are indicative of a long-term
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reduction in COC concentrations at this location (Appendix B). These reductions are believed to reflect the upgradient
expansion of the inflow, or capture, area for the deep onsite groundwater recovery wells.

In the offsite area immediately south of the Site, the sample from monitoring well MW-24D on the Williams-Scotsman
property had the highest concentration of site-related COCs (1,181 µg/l). This total COC concentration was slightly higher
than that detected in the May 2024 sample (Table 6). The slight increase in concentrations between May and November is
consistent with temporal fluctuations observed in this well after the start of remedial pumping activities in 2017.
Concentrations of 1,2-dichloroethane and TCE, which have been historically present above the groundwater quality criteria,
were not detected in the November 2024 sample due to elevated laboratory reporting limits associated with the sample
analysis.

Further downgradient, a total site-related COC concentration of 126.8 µg/l (126.1 µg/l in the duplicate sample) was detected
in the MW-25D-130 sample. This concentration is lower than the level present in the May 2024 event (156.3 µg/l and 132.9
µg/l in the duplicate). Lower concentrations of site-related COCs were detected in the sample from the deeper well MW-
25D-192 at this location (34.2 µg/l). In both wells in the MW-25D pair, concentrations of 1,1-DCE, 1,1-DCA, and 1,4-
dioxane remain above their respective comparative groundwater quality criteria.

The majority of the sampling data for the deep, confined Lower Patapsco aquifer monitoring wells located further
downgradient indicated non-detect to low concentrations of site related COCs (Figure 5 and Table 6). The highest
concentrations were detected in the sample from the well screened from 263-273 ft bgs at the MW-30D location. The
groundwater sample from this well (MW-30D-273) had concentrations of 1,1-DCE (50.7 µg/l) and 1,4-dioxane (11.7 µg/l)
above their respective groundwater quality criteria. The concentration of 1,1-DCE is the second-highest value observed in
this well to date (Appendix B). WSP believes that this increase may be the result of advective transport of VOC mass
downgradient. The concentrations of 1,4-dioxane have also increased in the samples collected from this well dating back to
2022. Lower concentrations were detected in the sample collected from well MW-28D on the western perimeter of the plume
where 1,1-DCE (12.2 µg/l) was higher than the comparative criterion and 1,4-dioxane (4.6 µg/l) was right at the criterion.

The remainder of the downgradient wells screened in the deep portion of the Lower Patapsco aquifer had trace to low
concentrations of 1,1-DCE, and 1,4-dioxane below the comparative criteria, except for well MW-33D-295 in the southern
portion of the Andorick Acres community. At this well location, 1,1-DCE (9.2 µg/l) exceeded the groundwater quality
criterion of 7 µg/l for just the second time in the well’s sampling history (Figure 5 and Appendix B). Concentrations of this
compound have gradually increased from 2022 through 2024. As with the COC concentrations at MW-30D-273, the slight
increase in 1,1-DCE may be indicative of temporal variations in VOC mass flux within this aquifer zone.

No site-related VOCs or 1,4-dioxane were detected in samples from wells MW-36D and MW-30D-413 screened in the
Patuxent aquifer (Figure 5). These results indicate that COCs have not migrated downward through the Arundel Clay
confining unit overlying the Patuxent aquifer.
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6 SUMMARY AND CONCLUSIONS

6.1 COC DISTRIBUTION
The analytical results indicate comingled plumes of chlorinated VOCs (primarily 1,1-DCE) and 1,4-dioxane extending from
the Site to the south within the deep, confined zone of the Lower Patapsco aquifer, which corresponds to the direction of
groundwater flow. The groundwater flow direction in the shallow zone of the Lower Patapsco aquifer is to the north and
west, which is opposite that of the deep zone (Figure 3). Consequently, the analytical results from existing shallow
monitoring wells and former offsite monitoring wells MW-25 and MW-28 indicate that the occurrence of VOCs and 1,4-
dioxane derived from historical releases at the former Kop-Flex facility do not extend to the south of the Site in the shallow
zone of the Lower Patapsco aquifer.  (The data for shallow wells MW-25 and MW-28, which were abandoned in August
2019, is provided in Appendix B).

The iso-concentration maps shown in Figures 8 and 9 depict the inferred horizontal distribution of 1,1-DCE and 1,4-dioxane
within the deep zone of the Lower Patapsco aquifer based on the November 2024 sampling data. The maps also include data
for the deep zone monitoring wells in the onsite area to provide a better understanding of the overall extent of the affected
groundwater within this portion of the aquifer. Additionally, the contouring data includes historical results from four
residential wells, 1245-OCM, 1227-OCM, 7932-AND, and 1054-MINN, to help delimit the eastern and southern boundaries
of the plumes. The plume maps were generated by interpolating a logarithmic transform of the concentrations using the
Kriging method. Non-detects were entered into the gridding algorithm at the laboratory reporting limit. The lowest
concentration contour in each map was set to the Cleanup Criterion for each compound.

Based on the data from well MW-46D, the northern (upgradient) boundaries of the plume areas extend upgradient onto the
neighboring Verizon property (Figures 8 and 9). The downgradient offsite wells containing the highest site-related COC
concentrations – MW-24D on the William Scotsman property and MW-25D well pair in the northeast corner of the Harmans
Woods residential community – are located less than ¼ mile south of the Site. The other deep zone monitoring wells that had
1,1-DCE and/or 1,4-dioxane concentrations above the applicable groundwater comparative criteria were MW-28D, on the cul
de sac at the east end of Fairbanks Drive, MW-30D-273, near the intersection of Twin Oaks Road and Old Camp Meade
Road, and MW-33D-295, on Thysty Friend Place in the Andorick Acres residential sub-division (Figure 5; Table 6).

The inferred extents of COC exceedances within the Lower Patapsco aquifer deep zone extend greater than 1 mile south-
southeast from the southern boundary of the former Kop-Flex property to MW-33D-295 located in the southern portion of the
Andorick Acres community (Figures 8 and 9). Given the COC distributions shown in the iso-concentration maps, the
impacted groundwater in the deep zone of the Lower Patapsco aquifer south of the MW-25D location consists of largely
dilute plumes characterized by relatively low (<100 µg/L) contaminant concentrations. The downgradient plume boundary is
based on the non-detectable concentrations of COCs in the samples from wells MW-31D, MW-34D, and MW-35D. The
inclusion of historical residential well results to the dataset used to generate the iso-concentration contours provides better
interpolation of the downgradient extents of the comingled plumes. The inferred width of the plumes is a little less than ¼-
mile at its widest point as measured perpendicular to the groundwater flow direction. Data that helps delimit the width of the
plumes is provided by non-detectable concentrations of COCs in well MW-29D to the east, and MW-32D to the west.

As mentioned above, evaluation of the sampling data indicates the permeable sand deposits within the deep confined zone of
the Lower Patapsco aquifer represent the primary pathway for the offsite migration of COCs from the former Kop-Flex
facility. Figure 10 provides a cross-sectional view of the plume as it spreads through the shallow and deep zones of the Lower
Patapsco aquifer onsite and then migrates offsite to the south within the deep zone. Site-related COCs have not been
identified, nor are they expected to be present, in the offsite portion of the shallow zone of the Lower Patapsco aquifer to the
south of the Site. Hydraulic conditions favoring the downward movement of groundwater within the Lower Patapsco aquifer
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combined with the presence of very low permeability units separating the shallow and deeper zones preclude the presence of
site-related volatile constituents migrating upward into the soil vapor phase and potentially entering structures at the surface
via vapor intrusion.

Evaluation of the historical water level data from the offsite monitoring wells consistently indicates a downward vertical flow
component from the Lower Patapsco aquifer to the underlying Patuxent aquifer. However, data from monitoring wells MW-
30D-413 and MW-36D screened in the Patuxent aquifer have continued to indicate no detections of site-related COCs. These
sample results demonstrate that dissolved constituents comprising the plumes in the deep zone of the Lower Patapsco aquifer
have not migrated through the dense, thick clayey deposits of the Arundel Clay confining unit.7 The downward migration of
dissolved VOCs that may be present in the groundwater is significantly retarded by the physical (i.e., geologic) and
geochemical properties of the clayey sediments comprising the confining unit.

6.2 COC TRENDS
Concentration versus time plots indicate the presence of long-term trends in the sampling results for wells located south of
the Site and within the plume area (Figure 11). The following provides a discussion of the temporal changes in COC
concentrations.  This discussion focuses on the primary contaminants detected in the deep zone of the Lower Patapsco
aquifer – 1,1-DCE and 1,4-dioxane.

At upgradient well MW-46D, both 1,4-dioxane and 1,1-DCE appear to be decreasing since 2020-2021. The recent declines
could be due to decreasing residual mass in the deep zone upgradient of the source in response to continued remedial
groundwater withdrawals.

At well MW-24D, which is the closest monitoring point to the onsite deep groundwater recovery wells, the 1,1-DCE
concentrations appear to be stable since the initiation of remedial pumping. Although 1,4-dioxane concentrations increased in
the 4th quarter 2024 sample, this constituent appears to have been on a generally declining trend since the third quarter of
2021 (Figure 11).

Several in-plume wells farther downgradient exhibit long-term reductions in COC concentrations. At MW-25D-130, 1,4-
dioxane and 1,1-DCE appear to be gradually decreasing since 2016 (Figure 11). These declines indicate that the
downgradient migration of COCs near MW-24D may have been effectively curtailed by groundwater withdrawals from the
deep recovery wells. However, in a reversal of a long-term trend, the total concentrations of site-related COCs in the samples
from the MW-25D-130 have generally increased between 2022 through 2024 (These increases may be the result of transient
contaminant migration from low permeability layers and/or stagnant flow zones. Since 2017, there has been a general
decreasing trend in total COC concentrations in the samples from MW-25D-192. More recently minor increases in the 1,1-
DCE concentration, are perhaps also due to transient migration of contaminants from lower permeability zones where VOCs
are sorbed to clays.

Farther downgradient within the plume at well MW-30D-273, the concentrations of 1,1-DCE and 1,4-dioxane remain
elevated in 2024 as compared to long-term trends. The November result of 50.7 µg/l for 1,1-DCE is the second highest
concentration detected during the sampling history of the well, preceded only by a concentration of 51 µg/l in the December
2023 sample (Figure 11). At well MW-33D-295 near the southeasternmost (downgradient) extent of the COC plumes,
concentrations of 1,1-DCE have been generally stable since November 2021, although a slight increasing trend could also be
evident in the data. In addition, 1,4-dioxane concentrations appear to have increased slightly after a decline in concentrations
between 2021 and 2023, as well. Additional sampling data is necessary to ascertain whether the recent (2021-2024)

7 This conclusion is also supported by analytical results for water samples collected from residential wells screened in the Patuxent aquifer, which have also
had no detections of site-related COCs.
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concentration increases in MW-30D-273 and MW-33D-295 are transient phenomena or represent a definitive change in the
nature of the plume in the downgradient area.

At the MW-28D location along the western plume boundary, both 1,1-DCE have been increasing since 2022.  However, the
recent sample results show little change or a slight decline during 2024 (Figure 11). The lack of a significant long-term trend
in COC concentrations along the lateral margins of the plumes suggests that the physical and chemical processes affecting the
levels of dissolved contaminants have been at or near a steady-state condition. As with the results from other wells in the
downgradient portion of the plumes, these changes could be transient in nature, and determining whether any concentration
variations represent a change in the plume will require additional sampling and statistical analysis.

6.3 PLANNED 2025 OFFSITE GROUNDWATER MONITORING
ACTIVITIES

WSP believes the existing monitoring well network is sufficient to monitor the distribution of site-related COCs in the offsite
areas affected by historical solvent releases at the former Kop-Flex facility property. The collection of water level readings
and groundwater quality samples from the 16 deep monitoring wells in the offsite area will continue at a semi-annual
frequency during the 2025 calendar year in accordance with the procedures described in Section 4 of this report. The
groundwater monitoring activities in 2025 will be conducted during the second and fourth quarters. Based on MDE’s review
of the updated (April 2024) sampler evaluation report, WSP will continue to use the HydraSleeve for collecting the
groundwater samples during the long-term monitoring activities. No sampling is currently planned for any private/residential
wells in the offsite area.
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7 ACRONYMS
ALS ALS Global
bgs Below Ground Surface
COC Constituent of Concern
DCA Dichloroethane
DCE Dichloroethene
EPA United States Environmental Protection Agency
MCL Maximum Contaminant Levels
MDE Maryland Department of the Environment
MS/MSD Matrix Spike/Matrix Spike Duplicate
MSL Mean Sea Level
MW Monitoring Well
QC Quality Control
SIM selected ion monitoring
SOP Standard Operating Procedure
TCA Trichloroethane
TCE Trichloroethene
µg/l Micrograms per Liter
USEPA United States Environmental Protection Agency
USGS United States Geological Survey
VOCs Volatile Organic Compounds
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