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EXECUTIVE SUMMARY

WSP USA Inc. (WSP) has prepared this Operations, Maintenance, and Monitoring (OM&M) Report to evaluate the
performance of the groundwater corrective measures implemented at the Former Kop-Flex property located at 7555 Harmans
Road in Hanover, Maryland (the Site). This report describes the operation (including maintenance activities) and
effectiveness of the hydraulic containment and treatment system (the System) in mitigating groundwater quality impacts to
the aquifer system for the reporting period of January 1, 2024, through December 31, 2024. WSP is submitting this report on
behalf of EMERSUB 16, LLC, a subsidiary of Emerson Electric Co. The Site is currently owned by Catalent Harmans Road,
LLC, a subsidiary of Catalent Cell & Gene Therapy (Catalent).

The following Response Action Objectives (RAOs) with respect to groundwater were previously developed for the Site and
continue to be used to gauge progress toward the protection of human health and the environment (WSP 2015a):

— controlling migration of groundwater with constituents of concern (COCs) exceeding applicable human health criteria
beyond the property boundary of the Site

— reducing concentrations of COCs in the aquifer system at the Site

— restricting groundwater use on the Site to prevent potential exposure to COCs present at concentrations above applicable
human health criteria

As specified in the May 2016 Final Decision and Response to Comments document issued by U.S. Environmental Protection
Agency, the Corrective Action Objective involves the restoration of the groundwater at the Site to the maximum contaminant
levels promulgated under 40 CFR Part 141.

The System runtime was approximately 78% during the 2024 calendar year, which is above the historical average runtime
per year of 73%. However, due to reduced operation, a shallow recovery well (RW-3S) and a deep recovery well (RW-2D),
the volume of treated groundwater discharged (19.1 Mega gallons [MGal]) and the COC mass removal (73.1 pounds [Ibs]) in
2024 were below their historical annual averages (26 MGal and 100 Ibs). RW-2D, which represents 45% of the total flow,
was repaired in December 2024; therefore, the volume of treated groundwater and COC mass removal are expected to
improve in 2025.

Based on the 2024 operational data, the System processed approximately 19.1 million gallons of groundwater extracted from
the recovery wells. Since System start up in March 2017 through the end of December 2024, the System has treated over 201
million gallons of water. An estimated 58 Ibs of the primary Site-related volatile organic compounds (VOCs) - 1,1,1-
trichloroethane (1,1,1-TCA), 1,1-dichloroethane (1,1-DCA), and 1,1-dichloroethene (1,1-DCE) and 15.1 Ibs of 1,4-dioxane
were recovered from the aquifer during 2024. The removal efficiency of the resin media averaged 99.9% for VOCs and
98.5% for 1,4-dioxane. An estimated total of approximately 557 Ibs of Site-related VOCs and 221 Ibs of 1,4-dioxane have
been removed since the initiation of corrective measures through the end of the 2024 calendar year.

Analysis of the treated water (i.e., effluent) samples during 2024 indicated non-detect concentrations of VOCs, except for a
single sample collected in July 2024 that contained low concentrations of multiple VOCs at a combined concentration of 4.79
micrograms per liter (ug/L). 1,4-dioxane was measured in 2024 effluent samples at non-detect to low levels, with detected
concentrations ranging from 1.4 pg/L to 7.1 pg/L. There were no exceedances of the National Pollutant Discharge
Elimination System (NPDES) discharge permit limits or the Site-specific 1,4-dioxane cleanup level during the reporting
period.

Groundwater elevations measured in May and November 2024 were consistent with historical measurements and indicate
that groundwater in the shallow zone of the Lower Patapsco Aquifer (LPA) flows to the west and northwest. The overall
hydraulic gradient indicates that groundwater flow is generally from areas of highly impacted groundwater towards the
shallow pumping wells west of the southern building onsite. The deep (leaky confined) zone of the LPA flows generally
south towards the location of the deep pumping wells at the property boundary. Areas of drawdown located in the shallow
zone and the deep zone of the LPA were observed in response to pumping. These drawdown areas are evidence of an
effective capture zone surrounding the pumping wells over a localized area downgradient of the identified contaminant
Sources.

Overall, the 2024 groundwater monitoring data indicates that the RAOs listed above are being achieved, and System
operations have resulted in declining concentrations of several Site-related VOCs and 1,4-dioxane in groundwater. The
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continued operation of the System is deemed necessary during 2025 due to concentrations of VOCs and 1,4-dioxane
remaining above the Cleanup Standards. The long-term groundwater monitoring program will continue in 2025 to evaluate
the achievement of the groundwater RAOs.
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1 INTRODUCTION

1.1 PURPOSE OF THIS REPORT

On behalf of EMERSUB 16, LLC, a subsidiary of Emerson Electric Co., WSP USA Inc. (WSP) is submitting this Annual
Operations, Maintenance, and Monitoring (OM&M) Report describing the activities conducted during the 2024 reporting
period (January 1 through December 31, 2024) as part of the groundwater response action at the Former Kop-Flex property
located at 7555 Harmans Road in Hanover, Maryland (the Site). The Site is identical to the area described as the “Facility” in
the U.S. Environmental Protection Agency (USEPA) Administrative Order on Consent (Consent Order), Docket No.
Resource Conservation and Recovery Act (RCRA)-03-2016-0170 CA, Section IV.C.3. This report is being submitted in
accordance with Section 14.2 of the October 2015 Response Action Plan (RAP), Revision 2 (WSP 2015a), which requires the
submission of OM&M reports to the Maryland Department of the Environment (MDE) and USEPA on an annual basis'. The
annual OM&M Report for calendar year 2023 was submitted to the USEPA and MDE in August 2024 (WSP 2024a).

1.2 SUMMARY OF CURRENT GROUNDWATER CONDITIONS

The aquifer at the Site is comprised of the Lower Patapsco Aquifer (LPA) of the Atlantic Coastal Plain aquifer system. The
primary water-bearing zones in the LPA beneath the facility consist of a shallow (unconfined to semi-confined) zone and
deep (leaky confined) zone which are separated by a confining unit of variable thickness. The direction of groundwater
movement in the shallow zone mimics the general surface topography and is largely influenced by local surface water
features, with flow to the north and west toward Stony Run. Groundwater flow in the deep zone is to the south and east,
consistent with the regional groundwater flow in the LPA in this portion of the coastal plain aquifer system. Additional
details regarding the Site’s hydrogeologic setting are provided in the October 2015 RAP, Revision 2 (WSP 2015a) and
subsequent amendments to this document.

Groundwater sampling results confirm the existence of Site-related contaminants in both the shallow and deep portions of the
LPA beneath the former Kop-Flex property. The Site-related volatile organic compounds (VOCs) in groundwater consist of
1,1,1-TCA and its degradation products 1,1-DCA and (1,1-DCE; and other chlorinated ethenes including cis-1,2-
dichloroethene (cis-1,2-DCE), trichloroethene (TCE), and tetrachloroethene (PCE). Additionally, 1,4-dioxane, an additive
historically used in commercial formulations of 1,1,1-TCA solvents, is present in groundwater.

The installation of the hydraulic containment and treatment system (the System) discussed in this report was completed in
February 2017 to control the offsite migration of contaminated groundwater in both zones of the LPA. The contaminant
plume in the deep confined portion of the LPA extends offsite to the south-southeast from the former Kop-Flex property.
Groundwater conditions in the off-property area are described in a separate offsite groundwater monitoring report.

1.3 SYSTEM DESCRIPTION

Pursuant to the requirements under the USEPA Consent Order (Section VI.B.1.a.) and MDE RAP, a System has been
installed at the Site to control the migration of chlorinated VOCs (CVOCs) and 1,4-dioxane in groundwater. The System
involves the continuous extraction and treatment of affected groundwater at the Site. Groundwater is extracted from a
network of three shallow recovery wells (RW-1S through RW-3S), screened within the shallow zone of the LPA, and two
deep recovery wells (RW-1D and RW-2D), screened in the deep zone (Figure 1). The extracted groundwater is routed via
underground piping to the System building. Treatment equipment is comprised of a flow equalization (EQ) tank to regulate
flow of water through the treatment components, bag filters for suspended solids removal, synthetic resin (AMBERSORB™

! Addenda to the approved RAP included the following: Addendum #1 (dated February 24, 2016) involving the deep groundwater
extraction wells and treatment system; Addendum #2 (dated April 15, 2016) regarding the management of stormwater with excavation
areas created as part of the property re-development; and Addendum #3 (dated June 23, 2016) involving the sub-grade water conveyance
piping from the extraction wells to the treatment building.
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560) for the removal of CVOCs and 1,4-dioxane, a metering pump for the addition of caustic soda for pH adjustment of the
water, and two parallel in-line aerators to increase dissolved oxygen levels in the water. The treated water is discharged to the
nearby stream, Stony Run, in accordance with the requirements specified in National Pollutant Discharge Elimination System
(NPDES) Permit MD 0069094 (the Permit) issued by the MDE. Samples of the treated effluent are collected monthly for the
analysis of VOCs and other parameters (including 1,4-dioxane), in accordance with the Permit and RAP. The continuous,
full-scale operation of the System began on March 10, 2017.

There are two synthetic resin vessels, identified as T-1100 and T-1200, which are arranged in series. They operate in a lead-
lag configuration until the lead vessel reaches its adsorption capacity for the contaminants, which is based on the volume of
water processed by the vessel. When the lead vessel has processed the pre-determined volume of water, the lag vessel is
switched into the lead position, and the contaminant-loaded, former lead vessel is temporarily taken out of operation for
regeneration. The loaded vessel is regenerated onsite using steam process equipment, including a boiler and steam
superheater, to remove the adsorbed constituents from the resin. The steam containing the desorbed constituents is discharged
to the atmosphere through the steam reheater. Once the regeneration process is completed, the regenerated vessel is returned
to operation as the lag vessel, and the cycle is repeated. Steam condensate produced during the regeneration process and
boiler blowdown water are routed to the flow EQ tank and combined with influent groundwater for treatment through the
System. Softened water used to quench (cool) and rinse the regenerated resin is also pumped to the flow EQ tank to combine
with groundwater for treatment.

1.4 RESPONSE ACTION OBJECTIVES

Since impacted groundwater poses a risk to human health and the environment, the goals for the corrective measures are
focused on controlling and mitigating the groundwater contaminants in the LPA. The following Response Action Objectives
(RAOs) with respect to groundwater were previously developed for the Site under the MDE Voluntary Cleanup Program
(VCP) RAP and continue to be used to gauge the performance and effectiveness of the response action/corrective measure
(WSP 2015a):

— controlling migration of groundwater with constituents of concern (COCs) — 1,1,1-TCA, 1,1-DCA, 1,1 -DCE,
chloroethane, TCE, cis-1,2-DCE, and 1,4-dioxane - exceeding applicable human health criteria beyond the property
boundary of the Site

— reducing concentrations of COCs in the aquifer system at the Site

— restricting groundwater use on the Site to prevent potential exposure to COCs present at concentrations above applicable
human health criteria.

The Corrective Action Objective (CAO) for is specified in Section IV.A of the Statement of Basis, which is enclosed in the
May 2016 Final Decision and Response to Comments (FDRTC) document prepared by the USEPA. This CAO involves the
restoration of groundwater at the Site to the maximum contaminant levels (MCLs) promulgated under 40 CFR Part 141 —
National Primary Drinking Water Regulations. Until sufficient data is collected to demonstrate achievement of this CAO,
activities must be implemented to control (1) exposure to COCs in groundwater and (2) migration of COC-impacted
groundwater. The USEPA CAO is generally consistent with the MDE RAOs; however, the USEPA CAO does require the
site-wide attainment of the applicable numerical groundwater quality criteria for the groundwater.

1.5 CLEANUP STANDARDS

The cleanup levels for the COCs detected in the groundwater are based on the MDE Cleanup Standards (Cleanup Standards)
for Type I/11 Aquifers, except as noted for 1,4-dioxane, and are listed in the table on the following page. The cleanup
criterion for 1,4-dioxane, which is not included in the MDE Cleanup Standards, was determined from an evaluation of
calculated risk-based concentrations in groundwater. Based on this evaluation, a property-specific cleanup criterion of 15
micrograms per liter (ug/L) was established for 1,4-dioxane at the Site, whereas the action level for 1,4-dioxane in the offsite
area is 4.6 pg/L.
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Overall, the Cleanup Standards are identical to the MCLs promulgated in the National Primary Drinking Water Regulations.
The exceptions are for the COCs chloroethane, 1,1-DCA, and 1,4-dioxane, which are not included in the current list of
organic chemicals in the regulations.

Groundwater Cleanup Standards
Compound Cleanup Standard (ug/L)
1,1,1-TCA 200
1,1-DCA 2.8
1,1-DCE 7
1,2-DCA 5
Chloroethane 2,1003
TCE 5
cis-1,2-DCE 70
1,4-dioxane 15

2 The standard for 1,1-DCA reflects the current numerical criterion promulgated by MDE, which was updated in October 2018.

3 The standard for chloroethane reflects the current numerical criterion promulgated by MDE, which was updated in October 2018.
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2 SYSTEM OPERATION AND
PERFORMANCE MONITORING

2.1 SYSTEM RUNTIME AND DOWNTIME

During the reporting period from January 1, 2024, through December 31, 2024, the System operated approximately 78% of
the time (Table 1). The System’s 2024 runtime efficiency was slightly above the historical average of 73%. Some downtime
was related to the completion of routine maintenance activities, such as changing bag filters, cleaning strainers, testing the
high-sump alarm, or the replacement of System components, in accordance with WSP’s Operations and Maintenance (O&M)
Manual (WSP 2018). Additional non-routine System shutdowns associated with unplanned events and System maintenance
occurred as described below.

— OnJanuary 31, 2024, the System was shut down to replace the P-100A variable frequency/flow drive (VFD) transfer
pump, which transfers water from the EQ tank to the bag filters. The System was restarted on February 1, 2024.

— The System was shut down on February 14, 2024, due to a delayed delivery of caustic solution, which is added to the
treated water prior to discharge to raise the pH to a level within the NPDES permit-specified range (6.5 to 8.5 standard
units [SU]). The System was restarted on February 15, 2024, after the caustic was replenished.

— On March 1, 2024, the EQ tank’s transfer pump failed to operate. Maintenance was performed on the pump, and the
System was restarted on March 2, 2024.

— Atripped breaker from the compressor shut off power to the System on the night of June 27, 2024. The System was
restarted the following morning (June 28, 2024) after resetting the breaker and checking the electrical connections.

— The System was shut off twice in 2024 due to water leaks in the steam boiler: July 11 and December 23, 2024. The
previous water leaks have been associated with damage to the steam boiler components that impact the generation of
steam to regenerate synthetic resin; thus, the System was shut off until further evaluation of the boiler could occur. Tate
Engineering Systems, Inc. (Tate), WSP’s boiler mechanical maintenance subcontractor, identified ruptured boiler fire
tubes in the steam boiler as the source of the leaks. The System remained offline until the ruptured boiler tubes were
replaced on August 17, 2024, and January 17, 2025.

— An alarm shutdown occurred on August 19, 2024, due to overheating of electrical components in the control panel, and
subsequent electrical surge. The System was restarted on August 29, 2024, after replacing the overheated electrical
components and installing a ventilation fan in the control panel box to reduce the potential for future overheating.

— The System experienced two alarm shutdowns each lasting less than 24 hours on September 1 and 3, 2024, triggered by
pH at the pre-discharge monitoring point falling outside the pH set points (6.5 to 8.5 SU). Upon inspection of the pH
adjustment system, two malfunctions were identified: a malfunction with the anti-siphoning valve caused caustic to
siphon, and a leak in the caustic tubing reduced the effective caustic dose added to the water line. The roller tube
assembly and tubing were replaced on September 4, 2024,

— The System shut down on September 8, 2024, due to a low effluent flow alarm. The low effluent flow resulted from the
temporary reduction in the flow of groundwater extraction with both deep recovery wells (RW-1D and RW-2D) offline,
thereby reducing the treated water through the System to less than the low effluent flow alarm set point (15 gallons per
minute [gpm]). RW-1D was restarted, and the flow increased to above the set point.

— Analarm triggered a System shutdown for less than 24 hours on September 15, 2024, due to a malfunction with the
quench (rinse and cooling) step of the synthetic resin regeneration process. The System was restarted on September 16,
2024, after restarting the quench step.

— On September 24, 2024, the System shutdown due to the compressor failure. The System was restarted on October 2,
2024, after replacing the air compressor.

— The System shutdown on October 21, 2024, due to blown fuses in the steam boiler’s control panel. An electrical short-
circuit on the boiler skid’s transformer was identified, and a replacement transformer was ordered. Following installation
and inspection of the replacement transformer, the System was restarted on October 28, 2024.
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During 2024, operations of individual recovery wells were disrupted due to unplanned maintenance events, as described
below:

— On May 20, 2024, the groundwater extraction pump at RW-2D stopped working due to an overheated fuse in the
electrical panel. An investigation revealed that the electrical load reactor, which is used to regulate the power/voltage
between the VFD and submersible pump motor, was damaged along with the pump’s VFD. WSP reviewed the electrical
design for the System and determined the load reactor for RW-2D should be increased to accommodate the current
loading and prevent recurrences of this issue. The load reactor was upsized accordingly, and the groundwater extraction
pump in RW-2D was replaced in October 2024. However, the replacement pump failed to operate. The pump was pulled
from the well on December 16, 2024, and it was determined that the motor in the replacement pump was not working.
Therefore, another replacement pump was installed on that date, and RW-2D operated for the remainder of the year
(Table 2).

— On August 27, 2024, RW-1D stopped operating due to electrical issues with the VFD. Operation resumed on September
9, 2024, after completing repairs to the electrical components.

— Groundwater extraction from RW-3S resumed in August 2024, after the extraction well had been shut down since
September 2022 due to a reduction in performance and decrease in the well’s yield. WSP completed rehabilitation of the
well in July 2024, including re-development of the well, and jetting of the water conveyance line from RW-3S in August
2024. Following the redevelopment and conveyance line flushing, the groundwater extraction rate at RW-3S initially
improved with extraction rates ranging from 1.5 to 3.2 gpm, but after 3 months of operation, extraction rates diminished
to their pre-development rates of less than 1.5 gpm. RW-3S was briefly turned off in November 2024, then restarted at a
lower speed (less than 1 gpm) to avoid pumping the well dry.

2.2 OPERATIONAL AND PROCESS MONITORING DATA

2.2.1 OVERVIEW OF TREATMENT SYSTEM OPERATION

During System operation, water samples were regularly collected for chemical analysis to monitor and evaluate VOC and
1,4-dioxane concentrations in the System influent and effluent. The influent and effluent VOC and 1,4-dioxane
concentrations for 2024 are provided in Table 3. Historic influent results since the System startup are provided in Appendix
A —Table A-1 (influent), and Appendix A — Table A-2 (effluent) which includes the historic effluent results for all
parameters analyzed in accordance with the NPDES Permit. The quarterly total VOC concentrations for the System influent
were generally consistent during the reporting period, with the highest System influent total VOCs concentration (421.4
Mg/L) detected in the sample collected during October 2024, and the lowest total VOCs concentration (332.3 pg/L) detected
in the sample collected during April 2024 (Table 3). The maximum 1,4-dioxane concentration (117 pg/L) was detected in
the sample collected during April 2024, and the lowest concentration (75.3 ug/L) was detected in July 2024. Since 2023, the
concentrations of total VOCs appear to be increasing in the System influent, while the concentrations of 1,4-dioxane appear
to have generally stabilized (Figure 2, Appendix A — Table A-1). Both the total VOCs and 1,4-dioxane concentrations in the
System influent remain below their historical maximum concentrations.

Analysis of the treated water (i.e., effluent) indicated non-detect concentrations of VOCs, except for a sample collected in
July 2024 that contained a very low concentration of 1,1-DCE (2.4 pg/L), 1,1-DCA (0.67 pg/L; estimated), and other non-
COC compounds (1,2-dichlorobenzene [DCB], 1,3-DCB, chloroethane) at 1.72 ng/L combined. The data for 1,4-dioxane in
the 2024 effluent samples indicated non-detect to low levels for this compound, with detected concentrations ranging from
1.4 pg/L to 7.1 pg/L (Table 3). There were no exceedances of the Site-specific 1,4-dioxane cleanup level of 15 pg/L in any of
the treated effluent samples during 2024.

The System operated under the NPDES Permit regarding the discharge of the treated water to Stony Run, with the most
recent renewal effective on November 1, 2023. Effluent samples were collected in 2024 for the analysis of VOCs, 1,4-
dioxane, and other parameters, in accordance with the effective Permit. The analytical results for all samples indicate
compliance with the effluent limitations specified in the Permit (Table 3 and Appendix A - Table A-2).

Discharge limits for total residual chlorine (TRC) of 0.011 milligrams per liter (mg/L) for the monthly average and 0.019
mg/L for the daily maximum were added in the NPDES Permit in the 2023 renewal. However, given the minimum practical
quantification level for TRC is 0.10 mg/L, MDE only considers measured TRC values (.10 mg/L to be an exceedance of the
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new Permit limitations. Field analysis of the 2024 monthly effluent samples indicated non-detect concentrations of TRC
except for the samples collected in May 2024 (0.02 mg/L, estimated) and December 2024 (0.07 mg/L, estimated), which
were less than the concentration MDE considers a Permit exceedance (0.10 mg/L; Appendix A — Table A-2).

Total copper concentrations exceeded both the monthly average (9 ng/L) and daily maximum (13 ng/L) values in the October
2024 effluent sample (16 ng/L) and exceeded only the monthly average in the December 2024 effluent sample (12.9 ny/L;
Appendix A — Table A-2). WSP submitted written notifications to MDE following each exceedance on November 1, 2024
and January 7, 2025 (WSP 2024b and 2025a). Prior to the October 2024 exceedance, copper concentrations in the monthly
effluent samples from startup in 2017 through October 2024 met the permit limits. Therefore, WSP initiated an investigation
of the potential causes for the October and December 2024 exceedances in the first quarter of 2025. The investigation
activities, findings, and planned activities were reported to MDE on June 2, 2025 (WSP 2025b) and will be summarized in
the 2025 annual OM&M Report.

2.2.2 TREATMENT SYSTEM MONITORING AND PERFORMANCE

The System treatment equipment performance was monitored by collecting and analyzing influent and effluent water samples
from in-line sample ports located at the treatment building. The System effluent samples also fulfilled the monitoring
requirements specified in the Permit. The samples were analyzed for VOCs using either EPA SW-846 Test Method 8260D
(influent samples) or EPA Method 624.1 (effluent samples). Analysis of 1,4-dioxane was performed using modified EPA
SW-846 Test Method 8260B with Selected lon Monitoring (SIM) for influent samples and EPA Method 624.1 for effluent
samples. Lab analysis was conducted by the Phase Separation Science, Inc. laboratory located in Catonsville, Maryland.

The historical VOC and 1,4-dioxane results for the System influent and effluent samples are summarized in Appendix A —
Tables A-1 and A-2. Certified laboratory analytical reports for the January 2024 through December 2024 influent and
effluent samples are included in Appendix B. The total VOC concentrations in the influent ranged from 332.6 pg/L (April
2024) to 421.4 pg/L (October 2024). The 1,4-dioxane concentrations in the influent ranged from 75.3 pg/L (July 2024) to
117 pg/L (April 2024). Influent VOC and 1,4-dioxane results were compared to the Cleanup Standards, as stated in Section
1.5 of this document. Based on the analytical results, 1,1-DCA, 1,1-DCE, and 1,4-dioxane were the only constituents
detected above their respective Cleanup Standard in the influent samples. Other CVOCs detected in the System influent,
albeit not above the Cleanup Standards (where promulgated), included 1,1,1-TCA, 1,2-DCA, chloroethane, TCE, cis-1,2-
DCE, and vinyl chloride. For the non-exceeding COCs, 1,1,1-TCA was detected at the highest concentration in the influent
samples, with the chlorinated ethenes TCE, cis-1,2-DCE, and vinyl chloride and 1,2-DCA present at low concentrations (< 5

Hg/L).

Figure 2 plots the historical concentrations of total VOCs and 1,4-dioxane in the System influent from start-up (March 2017)
through the end of 2024. This plot shows a noticeable decrease in the influent concentrations during the initial 6 months of
operation. After this period, there is a slight increase in VOC concentrations from late 2017 through the first half of 2018,
while the 1,4-dioxane levels exhibited a gradual decreasing trend. Total VOC concentrations have gradually decreased since
the fourth quarter of 2018, with the rate of change getting smaller each year (i.e., concentrations appear to be reaching
relatively stable levels). Based on the System supplier’s modeling of measured influent concentrations, the corresponding
resin loading rate should require two regenerations per week. However, the regeneration frequency was increased to three
times per week in April 2019 based on increasing detections of 1,4-dioxane in the System effluent and has remained at this
schedule through 2024.

No VOCs were detected above the method reporting limits in the effluent samples except for the sample collected in July
2024 which contained 4.79 ug/L of VOCs including 1,1-DCE, 1,1-DCA, 1,2-DCB, 1,3-DCB, and chloroethane. The
System’s monthly removal efficiencies for total VOCs and 1,4-dioxane were calculated using the most recent (or concurrent)
monthly influent sampling results and the effluent sampling results. Based on these results, the System VOC removal
efficiency during 2024 was over 99% per month, averaging 99.9% during 2024. The 1,4-dioxane concentrations were below
the method reporting limits in the effluent water samples except for five detections in February, May, July, October and
December 2024 which ranged from 1.0 pg/L (February) to 7.1 pg/L (October). Based on these sampling results, the removal
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efficiency for 1,4-dioxane was over 93% per month, averaging 99% for 2024. The 2024 removal efficiency for 1,4-dioxane
approaches values for the initial years of System operation.*

During the 2024 reporting period, the System removed an estimated 58 Ibs. of the primary CVOCs: 1,1-DCE, 1,1-DCA, and
1,1,1-TCA, and 15.1 Ibs. of 1,4-dioxane (Table 1). The total COCs, which include the primary CVVOCs and 1,4-dioxane,
removed in 2024 (73.1 Ibs) is less than the historical average of 100 Ibs, primarily due to the reduction in the volume of
groundwater treated by the System. The volume of treated groundwater discharge in 2024 (19.1 MGal) and the average flow
rate while in operation (36.6 gpm) were below their historical annual averages (26 MGal and 67 gpm). All recovery well flow
rates were below average in 2024, as further described below, but the overall flow was particularly impacted by the 7-month
shutdown of RW-2D, which typically represents 45% of the total System flow when in operation. Shallow recovery well
RW-3S, although contributing must less (up to 4%) of the total flow, was also offline most of 2024. More information on the
RW-2D shutdown, which spanned May through December 2024, is described in Section 2.1. RW-2D was repaired in
December 2024, and the COC removal is expected to improve in 2025. Figure 3 plots the cumulative mass removal of the
primary CVOCs and 1,4-dioxane by the System from start-up (March 2017) through December 2024.

RECOVERY WELL GROUNDWATER EXTRACTION AND CONTAMINANT REMOVAL
GROUNDWATER PUMPING RATES

The monthly average extraction rates and total volume withdrawn for each recovery well are provided in Table 2. Data for
each recovery well is collected weekly by the certified System operator from a flowmeter located at each wellhead. Higher
extraction rates were set at the deep recovery wells compared to the shallow recovery wells to ensure the development of a
sufficient capture zone along the southern Site boundary in the deep zone of the aquifer. When operating properly, the deep
recovery well flow rates ranged from 25 to 30 gpm in 2024, and the shallow recovery well flow rates ranged from 1.5 to over
4 gpm. The average combined flow rate determined from the summation of the individual recovery well extraction rates
(Table 2) include data from nonoperational and partially operational days. The average flow in 2024 based on the cumulative
flow from the individual recovery well flow rates (45.1 gpm) was both below the design value (80 gpm) and average
historical flow rate (50.2 gpm) due to operational issues with the individual wells and treatment equipment, as described in
Section 2.3. Actions to improve flow were implemented in 2024 including maintenance on the extraction pumps, line jetting
to remove scaling in the recovery well’s discharge piping, and electrical repairs. Therefore, the flow rates are expected to
improve in 2025.

CONTAMINANT RECOVERY AT GROUNDWATER EXTRACTION POINTS
WELL DISCHARGE SAMPLING

In accordance with the Groundwater Monitoring Plan (WSP 2015b), water samples were collected from the shallow and deep
recovery wells during the spring and fall semi-annual sampling events on May 19, 2024, and November 10, 2024. RW-3S
and RW-2D were not operating during either semi-annual sampling event (Section 2.1) and therefore no samples were
collected in 2024. The sampling data is used to assess contaminant recovery at the individual groundwater extraction points
in the shallow and deep portions of the aquifer.

A groundwater discharge water sample from each recovery well was collected via sampling ports located in the well-head
piping present in the sub-grade vaults. The valve for the sampling port was opened to deliver a low flow stream of water to
fill the sample bottles. Initially, a small amount of water was purged from the sampling port and collected in a 5-gallon
bucket. A groundwater sample was then collected for laboratory analysis of VOCs by USEPA SW-846 Test Method 8260D
and 1,4-dioxane using modified USEPA SW-846 Test Method 8270E SIM by the ALS Environmental laboratory in
Middletown, Pennsylvania. The contained purge water generated from the recovery well sampling was processed through the
System.

4 Based on the characteristics of the 1,4-dioxane breakthrough curve, the effluent concentration represents a maximum concentration for
that sampling period and not the average concentration for the monitoring period. As a result, actual removal efficiency is presumed to be
greater than 96.8%.
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SAMPLE RESULTS

May and November 2024 recovery well analytical results are presented in Table 4, and historical sampling data for two
VOCs (1,1-DCA and 1,1-DCE) and 1,4-dioxane is presented in Table 5. Results for the 2024 recovery well samples are
included in Figure 4. Figure 5 shows the trends in total VOC and 1,4-dioxane concentrations for each well and its average
pumping rate. A statistical evaluation is prepared every other year for the recovery wells, and the next evaluation will be
provided in the 2025 annual report.

The VOCs (1,1-DCE and 1,1-DCA) and 1,4-dioxane concentrations in the 2024 discharge water samples collected at the
recovery wells remain within the range of historical concentrations measured in prior semi-annual sampling events. Overall,
the VOCs and 1,4-dioxane concentrations in RW-1S and RW-2S generally appear to have decreased since the start of
groundwater pumping, whereas the concentrations in RW-1D appear to have increased during this period (Figure 5 and Table
4). The contaminant concentration trends in the pumping wells are expected to vary as they are influenced by the interplay of
contaminant concentrations near the recovery well, the pumping rates applied, and the aquifer conditions. The levels of
VOCs and 1,4-dioxane in the 2024 discharge samples were comparatively higher in the two shallow recovery wells sampled,
RW-1S (942 nyg/l in May and 1,044 g/l in November 2024) and RW-2S (907 g/l in May and 790 ng/l in November), than
at deep recovery well RW-2D (564 ng/l in May and 568 nyg/l in November 2024).

2.3 SYSTEM MAINTENANCE

2.3.1 ROUTINE MAINTENANCE ACTIVITIES

During the 2024 reporting period, WSP subcontracted the weekly O&M of the System to a local contractor, S&S
Technologies, Inc. of Elkton, Maryland. Subcontractor oversight was provided by WSP engineers Ms. Shannon Burke and
Mr. Greg Makris, working under the direction of Ms. Pam Robertson, P.E., the engineer of record for the System. O&M
activities were conducted in accordance with the current version of the O&M Manual, dated May 2018.

Weekly O&M activities performed during 2024 included the following:

— regeneration of the resin

— replacement of bag filters

— cleaning of the resin vessel wye strainers

— cleaning and recalibration of the inline pH probe

— recording instrumentation readings (flow, pressure, temperature)

— system-wide leak inspections

— steam boiler system inspections and testing.

In conjunction with the weekly inspection and testing of the boiler system, a local water treatment contractor (Chem-Aqua,

Inc.) completed monthly checks of the boiler water chemistry. Additionally, mechanical inspections and maintenance of the
steam boiler components were performed quarterly by another local contractor (Tate).

Annual O&M activities were also performed that included the following:

— visual inspection of all electrical control panels

— visual inspection of the equalization tank interior

— cleaning and inspection of all steam traps

— removal and cleaning of all wye strainers

— cleaning and inspection of all well vaults and piping tee-boxes

Based on the annual inspection findings, it was determined there are no leaks from any of the System components and
cleaning of the inside of the flow EQ tank was not necessary. The inside of the EQ tank will be inspected again during 2025.
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2.3.2 NON-ROUTINE MAINTENANCE ACTIVITIES

REPLACEMENT OF BOILER COMPONENTS

The System was shut down on July 11 and December 23, 2024, after boiler fire tubes had ruptured. Tate inspected the
ruptured boiler fire tubes and determined that their rupture was due to stress caused by the boiler’s operating conditions. The
System remained offline until the ruptured boiler tubes were replaced on August 17, 2024, and January 17, 2025.

AIR COMPRESSOR

The air compressor that is used to help operate pneumatically controlled values stopped working on September 24, 2024,
triggering a System shutdown. The System Operator determined that the air compressor had reached the end of its
operational life. The air compressor was replaced on October 2, 2024, and the System was restarted.

EQUALIZATION TANK TRANSFER PUMP VARIABLE FREQUENCY DRIVE

On January 31, 2024, the System briefly shut down due to VFD inoperability for one of the two System transfer pumps. After
troubleshooting the transfer pump, it was determined to be inoperable, and a replacement was ordered. The System was
restarted after replacing the transfer pump on February 1, 2024. The replacement transfer pump experienced a problem and
failed to operate on March 1, 2024. The pump was repaired, and the System was restarted on March 2, 2024.

ELECTRICAL REPAIRS

The following non-routine electrical repairs were completed:

— On May 20, 2024, the electric submersible pump in RW-2D stopped working. An investigation found that the electrical
load reactor used to regulate the voltage between the VFD and the pump was undersized, resulting in damage to the VFD
and the pump. The load reactor was upsized appropriately.

— Fuses damaged by overheating in another electrical panel were replaced on August 29, 2024. The overheating was
caused by insufficient ventilation within the panel. In conjunction with the fuse replacement, a ventilation fan was
installed in the control panel to reduce the potential for future overheating.

— The steam boiler skid’s electrical transformer was replaced on October 28, 2024, after an electrical short circuit occurred
on October 21, 2024.

PH ADJUSTMENT (CAUSTIC) SYSTEM

Components of the pH adjustment system were replaced on September 4, 2024, after noticing an issue with the injection of
the caustic solution to the treated water pipeline. An inspection of the pH adjustment system found deterioration of the
valves and chemical feed tubing, which caused the caustic solution to siphon back into the caustic solution holding tank and
leak through the tubing. The valves and chemical feed tubing had reached the end of their lifespan for this application,
prompting their replacement.

RECOVERY WELLS

Non-routine maintenance performed on the recovery wells in 2024 included the following:

— Rehabilitation was performed at RW-3S including re-development of the well and jetting of the water conveyance line in
August 2024. The rehabilitation was performed after noticing a reduction in groundwater recovery rates at RW-3S. The
groundwater extraction rate at RW-3S initially improved after the cleaning, but after 3 months of operation, extraction
rates diminished to their pre-development rates of less than 1.5 gpm. Continued extraction at RW-3S and potential
alternatives (pulsed operations, installation of replacement extraction well, or additional cleaning at RW-3S) will be
considered in 2025.

— The submersible pump in RW-2D was replaced in August 2024 after damage caused by the undersized load reactor was
identified as described above. The replacement pump failed to operate due to the pump’s motor not working, which was
determined to be a manufacturer defect. Another replacement pump was procured and installed on December 16, 2024.
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— Repairs were performed on RW-1D on August 27, 2024, after it failed to operate due to electrical issues. Operation
resumed on September 9, 2024, after completing repairs to the electrical components.

— Line jetting of the RW-1S and RW-2S conveyance lines occurred on May 13, 2024, to address iron fouling and lower
recoverable groundwater flow rates to the System.

2.4 RE-DEVELOPMENT OF SHALLOW RECOVERY WELL RW-3S

Based on well testing activities conducted during the fall of 2023, WSP concluded that the sand filter pack that surrounds the
screened interval for shallow recovery well RW-3S had been compromised by the ingress of fine-grained material from the
formation and/or fouling by iron oxide mineralization. This determination helped explain why previous (summer 2022)
redevelopment activities, which involved the over-pumping and surging of the well, were not entirely successful in restoring
the well yield, because the energy of such a redevelopment technique is insufficient to dislodge and remove fine-grained
material over the entire annular thickness of the filter pack material. Based on these findings, additional redevelopment
would be necessary to alleviate the clogging problem in the filter pack material for this well. The preferred redevelopment
method to remove the clogging material would involve the jetting of the screened interval and surrounding filter pack using
high-pressure potable water while simultaneously pumping the well.

On July 2, 2024, WSP oversaw re-development activities at shallow recovery well RW-3S. The work was conducted using
high-velocity hydraulic jetting tool operated by a drilling contractor (Parratt-Wolff Inc.). The jetting tool was lowered to the
bottom of the well over the course of two separate jetting runs, and water was injected horizontally into the well screen while
moving the tool upwards through the entire screened interval.

The water column length above the top of the screen (approximately 10 ft) was too short to affect simultaneous airlift
pumping during water jetting. Therefore, after each jetting run, the jetting tool was removed from the well and the solids-
containing water within the well was extracted using the airlift pumping system. The pump was placed at the bottom of the
well in order to lift sediments through the entire water column, and the water level in the well was kept below the non-
pumping level to maintain continuous flow of water from the aquifer and to remove suspended material within the sand pack
and borehole wall that was loosened by the jetting operation.

After completion of the re-development activities, a specific capacity (S.C.) test was conducted to assess the improvement in
the performance of well RW-3S. The test was performed by continuously extracting groundwater in a series of pumping
steps ranging from 1.7 to 4 gpm. Simultaneously, the water level in RW-3S was monitored during groundwater extraction
using an electronic water level indicator. The depth to water from the top of the polyvinyl chloride well casing was measured
at periodic intervals until the water level in the well stabilized during each pumping step.

The stabilized water levels were used to calculate the S.C. of the well, which is defined as the slope of best-fit line of the
stabilized drawdown versus the pumping rate at the end of each step. After the re-development activities, the calculated S.C.
was 0.21 gallons per minute per foot of drawdown (gpm/ft) (see plot below).
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During step pumping test activities conducted in the Fall of 2023, the calculated S.C. for RW-3S was between 0.1 and 0.2
gpm/ft. Thus, the test results indicate minimal improvement in the well performance after the re-development activities, with
the S.C. comparable to values determined during the rehabilitation work conducted in the summer of 2022 (0.25 gpm/ft).

The most recent S.C. is below the baseline value of 0.65 gpm/ft, which is based on testing conducted following installation of
RW-3S in 2016. Therefore, the redevelopment activities in 2024 do not appear to have rehabilitated this well.

2.5 WASTE MANAGEMENT

2.5.1 RW-3S RE-DEVELOPMENT WATER

The extracted water from the redevelopment activities on shallow recovery well RW-3S was stored in a temporary holding
tank at the well head and then routed via hose to the flow equalization tank in the treatment building. All disposable material
(e.g., tubing, nylon line, and personal protective equipment [PPE]) was placed into heavy-duty trash bags and managed
offsite with similar waste materials generated during routine System O&M activities.

2.5.2 ROUTINE SYSTEM MAINTENANCE ACTIVITIES

Bag filters for the removal of suspended solids from the System influent were regularly changed out with new bag filters. The
frequency of bag filter replacement previously increased from monthly to weekly in late 2020. Following rehabilitation of the
recovery wells during the summer of 2022, the frequency of bag filter replacement was decreased to a minimum of every two
weeks. Spent bag filters are allowed to air dry and managed offsite as non-hazardous waste (general trash). Disposable
materials from the System O&M activities (e.g., nitrile gloves) are also managed offsite as non-hazardous waste.

Remedial activities at the Site are conducted by EMERSUB 16 as a very small quantity generator of hazardous waste under
the USEPA classification scheme, and small quantity generator of hazardous waste under the MDE designations. No
hazardous waste was generated at the Site during 2024,
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3 GROUNDWATER MONITORING

3.1 GROUNDWATER MONITORING ACTIVITIES

A total of 21 monitoring wells have been installed to collect groundwater levels and groundwater quality samples at the Site
(Figure 1). Details regarding well construction are provided in Table 6. All monitoring wells, along with the co-located
piezometers for the recovery wells, were utilized in the groundwater level monitoring program. Groundwater samples were
collected from the monitoring wells as part of the monitoring program for the corrective measures.

3.1.1 GROUNDWATER LEVELS

Groundwater level measurements were collected from all onsite monitoring wells on May 19, 2024, during the semi-annual
groundwater monitoring event, and again on November 10, 2024, during the annual groundwater sampling event.
Additionally, data from three offsite monitoring wells were used to aid in producing groundwater elevation contours for the
Site. These included two wells located on the adjacent Williams-Scotsman, Inc. property (MW-24D and MW-45) and one
well on the adjacent Verizon property (MW-46D).

The depth to groundwater (to the nearest 0.01 ft) was measured from the reference point on the monitoring well or
piezometer casing using an electronic water level meter. The water level data gathered during the 2024 gauging events are
provided in Table 7.

3.1.2 GROUNDWATER SAMPLES

SAMPLING PLAN

In accordance with the Groundwater Monitoring Plan (WSP 2015b), groundwater quality samples were collected from the
onsite monitoring wells during the semi-annual sampling event on May 19, 2024, and annual sampling event on November
11, 2024. The annual event involved the sampling of all 13 shallow zone monitoring wells (MW-01, MW-03, MW-04R,
MW-05R, MW-09, MW-16, MW-18, MW-20, MW-38R, MW-39, MW-42, MW-43, and MW-44) and all 8 deep zone wells
(MW-1D, MW-16D, MW-21D, MW-22D, MW-23D, MW-27D, MW-40D, and MW-41D). The semi-annual event excluded
the collection of samples from three shallow wells, MW-01, MW-03, and MW-18, and three deep wells, MW-27D, MW-
40D, and MW-41D. Monitoring well MW-39 was not sampled during the May field activities because the HydraSleeve™
dropped from its tether line during removal. The sampler was ultimately retrieved but had to be re-deployed in the well.
WSP returned to the Site in mid-June 2024 to collect the water quality sample from this monitoring well.

MONITORING WELL SAMPLING PROCEDURE

The HydraSleeve™ sampler was used to collect groundwater samples from the onsite 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 onsite groundwater monitoring in 2016, the groundwater samples were collected using standard-size
HydraSleeve™ samplers that were 30-inches (2.5 ft) in length. In 2022, WSP changed the analytical method used to analyze
the groundwater samples for 1,4-dioxane from modified EPA SW-846 Method 8260D with SIM to the more accurate EPA
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 1,4-dioxane laboratory analysis and measurement of field
hydrogeochemical parameters. Consequently, in December 2023, WSP switched to using longer (38-inch or 3.2-foot)
HydraSleeve™ samplers, which provide sufficient volume for all required laboratory and field analyses.

The samplers were installed in the wells by attaching the HydraSleeve™ 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
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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.

In addition, monitoring wells MW-16 and MW-16D were fitted with a SuperSleeve sampling device, which has an even
longer length of 5 ft, to provide the necessary volume to collect the blind duplicate and matrix spike/matrix spike duplicate
(MS/MSD) samples. The tops of the 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. The current 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 current HydraSleeves™
samplers target a longer sampling interval within the upper portion of the well screen. The depth intervals for deployment of
the HydraSleeve™ samplers in the offsite wells are provided in Table 8.

After obtaining the requisite sample volume for chemical analysis, a representative amount of the remaining water was
analyzed in the field for hydrogeochemical parameters. The water was placed into the sample cup of a calibrated Horiba U-52
multi-parameter field meter for measurement of the following parameters:

— Temperature

— pH

— Specific conductivity
— Turbidity

The field parameter measurements for each sample were documented in a field notebook. Table 9 includes the field
parameter measurements for the May 2024 sampling event and Table 10 includes the field parameter measurements for the
November 2024 event. At wells MW-16 and MW-16D, which are designated for the collection of field quality control
samples (MS/MSD and field duplicate, respectively), insufficient volume was left over to collect field parameter
measurements. Insufficient sample volume to measure field parameters was also encountered at well MW-44 during the
November (annual) sampling event.

Following sample collection, a new HydraSleeve™ sampler was deployed in each well for the next sampling event. Any
excess water generated from the monitoring well sampling activities was contained in 5-gallon buckets and processed
through the System.

The monitoring well samples were analyzed for VOCs using USEPA SW-846 Test Method 8260D and 1,4-dioxane using
USEPA SW-846 Test Method 8270E SIM by the ALS Environmental laboratory in Middletown, Pennsylvania.

3.2 GROUNDWATER MONITORING RESULTS AND EVALUATION

3.2.1 GROUNDWATER LEVELS

Groundwater level monitoring is conducted to gather data to evaluate the groundwater flow direction and hydraulic response
to pumping in both the shallow and deep zones of the LPA. Current and historical monitoring well and recovery well
piezometer depth to water measurements and calculated groundwater elevations are provided in Table 7. Water level contour
maps depicting the water table, hydraulic head conditions in the lower portion of the shallow zone of the LPA, and the deep
zone of the LPA are provided in Figures 6, 7, and 8 for the May 2024, and Figures 9, 10, and 11 for November 2024.

GROUNDWATER SURFACE

The water table contour maps (Figures 6 and 9) indicate generally west-northwest groundwater flow in the upper-most
portion of the shallow zone of the LPA during both monitoring events. The May and November 2024 contour maps depict a
localized depression in the groundwater surface around well MW-38R related to groundwater pumping from recovery wells
RW-1S and RW-2S immediately to the east. A slight mounding effect is observed in both measurement events around MW-
04R and MW-09, most likely reflecting enhanced recharge to the groundwater system associated with the stormwater
management area in the east-central portion of the Site.
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LOWER PORTION OF LOWER PATAPSCO AQUIFER SHALLOW ZONE

The potentiometric surface maps for the lower portion of the shallow zone of the LPA (Figures 7 and 10) show pronounced
drawdown in the vicinity of the shallow recovery wells during the May and November monitoring events. In this area, a well-
developed cone of depression exists near RW-2S and extends to the north toward wells MW-39 and MW-43, south towards
MW-44, and west towards Stony Run.

Notable differences in the shape of cone of depression occurred between May and November 2024. In May, the cone of
depression was centered more closely to RW-1S, rather than RW-2S where it is typically located. The groundwater elevation
measurements collected during this event coincided with a decrease in pumping rates at RW-2S during the month of May.
However, while the extent of the groundwater sink differs from historical results, the width and breadth of the inflow/capture
area is similar to previous events. In November, the cone of depression was centered around RW-2S, as the pumping rate for
this well was within design specifications, . Even with optimal pumping from this recovery well, the width of the
inflow/capture area was narrower than previous events. Typically, the western extent of the drawdown cone is defined by the
groundwater elevation at MW-03, however the measurement at this location was omitted in the November data set due to a
suspected error in the field measurement (see further discussion below). The lack of data at MW-03 creates a capture zone
boundary closer to RW-2Sbhased on the contours generated using the kriging interpolation method. Additionally, drawdown
at RW-1S was less than historical averages, perhaps due to lower pumping rates in November 2024 as compared to prior
months.

Based on the spatial head variations, groundwater in the upper portion of the shallow zone will tend to migrate downward
through the clayey deposits in the western portion of the Site and serve as inflow to the shallow recovery well system.

LOWER PATAPSCO AQUIFER DEEP ZONE

Figures 8 and 11 depict the potentiometric surface based on the May 2024 and November 2024 water level measurements,
respectively, at the onsite deep wells and offsite wells MW-24D on the William-Scotsman property to the south and MW-
46D on the Verizon property to the north. The hydraulic head contours generated from the data indicate generally southward
flow pathways for groundwater in this deep zone. The hydraulic head distribution shows a perturbation in the flow field around
RW-1D, associated with a slight depression in the potentiometric surface along the southern property boundary in response to
groundwater withdrawals from this recovery well. Evaluation of the head distribution indicates drawdown of the potentiometric
surface extending south onto the western-most portion of the adjoining William Scotsman property. However, with RW-2D
being off-line, the observed drawdown area does not extend toward the southeastern portion of the Site.

Additionally, comparison of the groundwater elevations in monitoring wells MW-21D and MW-41D indicate an upward
component of flow from the lower-most portion of the sand deposits comprising the deep zone toward the depth interval
screened by the recovery wells. Monitoring well MW-41D, which is screened in the lower-most portion of this zone, had a
higher groundwater elevation than MW-21D during both gauging events in 2024 (Table 7). This indicates an upward
component of groundwater flow from the lower portion of this hydrostratigraphic unit to MW-21D, which is in close
proximity to recovery well RW-1D. However, in contrast to historical gauging events, this relationship was not observed at
MW-01D, where the groundwater elevations in both May and November were slightly higher in this well than at MW-41D
due to RW-2D being offline throughout 2024.

In general, groundwater levels increased between December 2023 and May 2024, and were higher in May 2024 than in
December 2024, which reflects a seasonal fluctuation in the observed elevations consistent with the prior year. The increase
in groundwater elevations between December 2023 and May 2024 is potentially due to higher-than-normal precipitation
during the first quarter of 2024.> Conversely, the decreasing groundwater elevations between May and November 2024 are
correlative with lower-than-normal precipitation rates during that time span. These changes may mimic region-wide changes
in the potentiometric surface in the deep zone of the LPA caused by fluctuations in the precipitation recharge within the
outcrop area to the north and west of the site.

5 Ruiz-Barradas, A., Maryland Climate Bulletin Annual 2024, University of Maryland Department of Atmospheric & Oceanic Science
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TEMPORAL CHANGES IN GROUNDWATER LEVELS

Figures 12 and 13 include hydrographs of select wells screened in the shallow zone and the deep zone of the LPA,
respectively, that are located outside the area of pumping influence imparted by the shallow and deep recovery wells. The
results indicate fluctuations in water levels during the reporting period that are largely consistent with historical changes with
one exception. The groundwater elevation measured at MW-03 (98.03 ft above mean sea level) as measured in November
2024 was 8 to 9 ft below the historical average. Given the absence of any activity that could result in such a significant
lowering of the hydraulic head at this location, WSP believes this elevation was the result of an erroneous field measurement.
As discussed above, the hydrograph for the deep zone (Figure 13) depicts the declines in water levels observed throughout
the site between May and December in the deep zone of the LPA. These declining trends may date as far back 2022.

3.2.2 GROUNDWATER QUALITY

OVERVIEW

Groundwater sample collection from the monitoring wells is conducted to monitor the VOC and 1,4-dioxane concentrations
in the LPA underlying the Site. The analytical results for the 2024 monitoring events are presented in Table 11. The certified
laboratory analytical reports for the 2024 samples are included in Appendix C. Historical analytical results for selected Site-
specific constituents are presented in Appendix D.

Concentrations for COCs detected in samples from the shallow and deep monitoring wells are provided in Figures 14 and 15,
respectively. Iso-concentration maps for the primary VOCs — 1,1-DCE and 1,1-DCA - and 1,4-dioxane were prepared using
the analytical data from the annual (November 2024) monitoring event and are presented in Figures 16, 17, and 18 (shallow
zone of the LPA) and Figures 19 and 20 (deep zone of the LPA). The results from offsite monitoring wells MW-24D, MW-
45, and MW-46D were included in the data sets for the iso-concentration maps to help provide context with regards to the
extent of the affected groundwater®. Contours were generated using the Kriging algorithm to interpolate concentrations using
the randomly spaced sampling points. When appropriate, the iso-concentration contours were adjusted by hand to correct for
boundary effects. Although the recovery well data was not directly used to create the iso-concentration contours, these
results were used to check and, if deemed appropriate, adjust the contour lines based on the inflow zone for each recovery
well. The lowest iso-concentration contour values were based on the applicable Cleanup Standards. For 1,4-dioxane, the
lowest contour is 4.6 pg/L, which corresponds to the MDE risk-based action level. The onsite Cleanup Standard of 15 pg/L,
as set forth in the RAP, is shown as a dashed contour line.

The shallow zone iso-concentrations maps were developed using data from monitoring wells screened at depths of less than
45 ft because this is the primary interval for contaminant transport in the shallow zone at the Site. Therefore, data from
monitoring wells MW-18, MW-20, and MW-39 were not included when generating the shallow zone iso-concentration maps
based on their well screen depths. Monitoring wells MW-5R and MW-38R were also not included in the shallow zone iso-
concentration maps because these wells are screened in a clay unit that does not comprise the primary interval of contaminant
transport.

SHALLOW ZONE OF LOWER PATAPSCO AQUIFER

As described in Section 3.2.1, groundwater flows in a generally northwestward direction in the shallow zone of the LPA
beneath the former Kop-Flex property. For this portion of the aquifer, the highest concentrations of VOCs and 1,4-dioxane
were detected in monitoring well MW-16 situated hydraulically upgradient of the shallow recovery wells (Figures 16, 17, and
18). Additional exceedances of the Cleanup Standards were found in eastern (upgradient) monitoring wells MW-04R (1,1-
DCE, 1,1-DCA, and 1,4-dioxane) and MW-09 (1,1-DCE). The 2024 results from MW-04R indicate lower concentrations of
VOCs than those that were historically detected in abandoned well MW-04, and the 1,1-DCE concentration at MW-09 was
the lowest measured at this location since operation of the hydraulic containment system in early 2017. Data for the western
monitoring wells screened in the primary transport pathway indicates 1,1-DCE and 1,4-dioxane at levels above their
respective Cleanup Standards in samples from well MW-43. Monitoring well MW-20, which is located in the eastern

6 The results from these offsite wells are described in more detail in Quarterly Status Report No. 33 to MDE and EPA, dated February 19,
2025 (WSP 2025c).
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portion of the site, and wells MW-05R and MW-38, located in the western portion of the Site are not screened within the
primary zone of COC transport and also have concentrations above the Cleanup Standards.

The concentrations of 1,1-DCA, 1,1-DCE, and 1,4-dioxane exhibit generally similar distributions within the shallow water-
bearing zone, with the respective plumes extending from east to west underneath the loading dock area and buildings toward
the recovery wells (Figure 16, 17, and 18). Based on the interpolation method used to develop the iso-concentration contours,
the inferred plume areas underlie most of the footprint of the southern building on the property (Catalent Building 2). In
comparison, the contours indicate the plumes only occur below a portion of northern building (Catalent Building 1), with the
inferred boundary for the 1,1-DCA plume extending along the south wall of this building. The computer-generated contours
show the upgradient portion of the plume extending a short distance onto the adjoining Williams-Scotsman property to the
east. Historically, these COCs have been non-detected or at concentrations below the Cleanup Standards to the east of the
Site (MW-45), and along the southern (MW-01) and western (MW-03 and MW-42) Thus, the Site boundaries generally
define the eastern, southern, and western extents of the affected groundwater. Overall, the shallow zone plume maps
generated from the November 2024 data are similar in shape and aerial extent to those generated from the December 2023
data.

DEEP ZONE OF LOWER PATAPSCO AQUIFER

Groundwater in the deep zone of the LPA flows in a southward direction across the former Kop-Flex property (see Section
3.1.2). Given the general flow paths in this portion of the aquifer, monitoring wells located near (MW-16D) and slightly
upgradient (MW-23D) of the contaminant source areas had the highest VOC and 1,4-dioxane concentrations (Table 11,
Figure 15). However, it should be noted that the concentrations of these constituents in samples from well MW-24D located
downgradient on the adjoining Williams-Scotsman property were noticeably higher than levels detected in any of the onsite
wells.

The Cleanup Standards were also exceeded in samples collected from monitoring wells MW-01D, MW-21D and MW-22D
along the southern Site boundary. 1,1-DCE exceeded the Cleanup Standard in MW-01D during both sampling events in
2024 and in the samples collected from MW-21D and MW-22D during the November sampling event only (Appendix D,
Figure 15). The concentration of 1,1-DCA (2.9 pg/l) slightly exceeded the Cleanup Standard of 2.8 pg/l in the November
2024 sample from MW-01D but not in the May sample (2.4 pg/l). Monitoring well MW-41D is the deepest well in this zone
of the LPA onsite and helps define the lower boundary of the onsite plumes. In November 2024, the sample from MW-41D
had no detections of the Site-related COCs.

Figures 19 and 20 provide the November 2024 iso-concentration maps for 1,1-DCE and 1,4-dioxane in the deep zone of the
LPA. The iso-concentration maps show groundwater concentrations above the Cleanup Standards across the portion of the
Site occupied by the Catalent buildings and extending offsite to the south. Evaluation of the sampling data indicates the
highest concentrations of these COCs occur within an elongated area underneath the central portion of both buildings that
continues southward onto the Williams-Scotsman property. The lateral boundaries of the COC-affected groundwater are
defined by the sample results below their respective standards at well MW-22D to the east and wells MW-27D and MW-40D
to the west. Overall, the deep zone plume maps generated from the November data are similar in width to those generated
from the December 2023 data and indicate that the plume extents have not expanded.

DISCUSSION OF PRIMARY COC CONCENTRATION TRENDS

Figures 21 and 22 include plots of 1,1-DCA, 1,1-DCE, and 1,4-dioxane concentrations from late 2016 (pre-System start-up)
through 2024 for wells screened in the shallow zone and the deep zone of the LPA, respectively. Plots are included for wells
where concentrations of one or more of these compounds regularly exceed the Cleanup Standards. Since the 2022 change in
the 1,4-dioxane analytical method could influence the detected concentrations for this constituent, evaluation of temporal
changes in COCs focuses on the chlorinated VOCs.

SHALLOW ZONE

VOC concentrations at MW-04 increased by more than 100 percent between November 2020 and May 2021, and remained
elevated throughout the first half of 2022, before the well was abandoned and replaced with MW-04R (Figure 21; Appendix
D). These increases possibly relate to mobilization of VOCs in the vadose zone caused by localized recharge within the
adjacent stormwater management area (SWMA). Lower 1,1-DCA and 1,1-DCE concentrations have been measured in
samples collected from well MW-04R (November 2022 through 2024) with no apparent trend.
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At well MW-09 concentrations of 1,1-DCE and 1,1-DCA show slight decreasing trends (Figure 21; Appendix D — Table D-
1). The November 2024 results indicate the greatest semiannual decrease in VOC concentrations since implementation of the
hydraulic containment corrective measure, with 1,1-DCE decreasing 70 percent compared to May 2024. These decreases in
VOC concentrations could also be related to the long-term influence of groundwater recharge within the SWMA, which
potentially displaces VOC mass downwards in this water-bearing zone.

Contrary to MW-04 and MW-09, the historical sampling data for upgradient well MW-20 suggests increasing trends in
concentrations of 1,1-DCA and 1,1-DCE (Figure 21; Appendix D — Table D-1). These temporal changes at MW-20, which is
screened deeper than MW-04/MW-04R, could also be due to the influence of the SWMA as recharge displaces VOCs
downwards into the aquifer zone.

In the MW-16 location in the central portion of the COC plumes, the concentrations of 1,1-DCA and 1,1-DCE decreased
from 2016 through 2020, before increasing between May 2021 and December 2023. Concentrations began decreasing again
in 2024 (Figure 21). These trend variations may reflect variations in mass flux in response to the remedial measures.

In the western portion of the Site where the recovery wells are located, sampling data for MW-43 indicate decreasing
concentration trends for 1,1-DCA, 1,1-DCE and 1,4-dioxane. The declining concentrations continue in the data through to the
present reporting period. Recovery well RW-1S is screened in the same zone as MW-43, and these concentration changes are
possibly due to the long-term groundwater withdrawals by the System.

In contrast to the decreases observed at MW-43, MW-38R — also in the western portion of the Site — exhibits relatively stable
concentrations of 1,1-DCA and 1,4-dioxane throughout the sampling history of the well (Figure 21). The boring log from
MW-38R indicates a thick sequence of clay above and extending within the screened interval that may act as a continuing
diffusive source of VOCs at these locations.

Farther south at MW-44, the data indicates an apparent increase in the concentrations of 1,1-DCA and 1,1-DCE during the
initial two years of System operation (2017 and 2018) and general declines in levels of these COCs since 2019. The
temporal concentration variations may be related to reduced diffusive migration of VOCs from contaminated clayey layers to
sand units that serve as the primary pathways for constituent transport (Figure 21).

DEEP ZONE

Concentrations of 1,4-dioxane and 1,1-DCE appear to have decreased at MW-01D and MW-22D, which are positioned in the
vicinity of extraction well RW-2D (Figure 22, Appendix D). A closer examination of the plots in Figure 22 shows noticeable
decreases in the COC concentrations in these wells during the first 2 years of System operation. Thereafter, concentrations of
these compounds have remained relatively constant through much of the sampling history. These concentration trends may
be the result of the System initially removing groundwater in equilibrium with the aquifer matrix. After this initial period,
VOC concentrations in groundwater are limited by the rate of diffusion of COCs from low permeability and low flow
portions of the aquifer to the sandy deposits screened by these wells, which also serve as the primary zones for the
groundwater extracted by RW-2D.

Conversely, concentrations of 1,1-DCE and 1,4-dioxane at MW-21D lack trends extending throughout the sampling histories
of the well (Figure 22, Appendix D). Initially, concentrations of these compounds generally decreased for a 3 to 4-year
period following System startup. However, 1,1-DCE levels at this monitoring point have been gradually increasing, and 1,4-
dioxane concentrations have remained steady since 2021 (Figure 22). This may be the result of downward migration of
VOCs imparted by pumping at RW-1D.

The concentration vs. time plots for 1,1-DCE and 1,1-DCA at well MW-16D, which is located upgradient of recovery well
RW-2D, show consistent declines throughout the sampling history of the well (Figure 22, Appendix D). Further upgradient
(well MW-23D), the concentrations for these compounds have shown stable trends over time, with minimal fluctuation
following the start of remedial pumping. Even though this well is the farthest onsite monitoring point from the deep
extraction wells, it is believed the zone of groundwater in-flow, or capture, for RW-1D and RW-2D has extended to and
beyond this well location. The absence of any discernable reduction in COC concentrations may reflect the presence of
pockets of residual contaminant mass in this portion of the deep zone.
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SUMMARY

In summary, the concentration vs. time plots indicate that System operation has resulted in declines in the VOCs and 1,4-
dioxane levels at some portions of the shallow and deep zones of the LPA onsite, while no discernable trends are evident in
other areas. In general, in the shallow zone, stable or decreasing concentrations are noted at monitoring wells located in the
vicinity of the shallow recovery wells, while concentration changes in upgradient monitoring well locations (i.e., MW-
04/04R and MW-09) are likely causes by factors unrelated to groundwater pumping (e.g., surface water infiltration in the
SWMA). In the deep zone, concentrations have generally decreased in the eastern portion of the site, whereas they have
shown no discernable trends in the western and northern portions of the site, perhaps due to variations in the hydrogeologic
conditions across the site.
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4 CONCLUSIONS

4.1 ASSESSMENT OF SYSTEM OPERATION AND CONTAMINANT
CONTAINMENT AND RECOVERY

Overall, the System is operating as designed and is effective in the containment and recovery of contaminants present in the
LPA underlying the former Kop-Flex facility. System runtime during 2024 (78%) was above the historical average (73%).
However, due to limited operation of one of the shallow recovery wells (RW-3S) and one of the deep recovery wells (RW-
2D), the volume of treated groundwater discharged in 2024 (19.1 MGal) and the COC mass removal (73.1 Ibs) were below
their historical annual averages (26 MGal and 100 Ibs). Well RW-2D, which contributes 45% of the total flow to the
treatment system, was repaired in December 2024; therefore, the volume of treated groundwater discharge and COC removal
are expected to improve in 2025.

Analysis of treated effluent samples during 2024 indicate the System is removing over 99% VOCs and over 93% of the 1,4-
dioxane from the extracted groundwater. There were no exceedances of the effluent limits specified in the NPDES Permit or
the Site-specific 1,4-dioxane cleanup level during the 2024 operational period.

Redevelopment of RW-3S has not improved the performance of this well as indicated by comparison of the pre- and post-
development specific capacity values. Therefore, it is recommended that RW-3S be used for monitoring the groundwater
quality in this portion of the shallow zone moving forward rather than the extraction of COC-impacted water. The pump and
other well infrastructure at RW-3S will remain in place.

The groundwater inflow area for the shallow recovery wells did not encompass the inferred width of the VOC plume in the
shallow zone of the LPA at the Site as estimated from the November 2024 results (see Figures 16 through 18). Reduced
pumping at RW-1S during this time period led to contraction of the drawdown cone and consequently a reduction in the size
of the zone of influence within the northern portion of the plume. RW-3S has been offline since September 2022 as the
groundwater extraction rate became negligible. In 2023, inspection and testing activities were completed to evaluate the
source of the diminished yield from the well. The activities determined that lack of yield was the result of a clogged sand
filter pack. However, even with RW-3S offline in 2024, hydraulic capture was maintained by the remaining shallow recovery
wells RW-1S and RW-2S.

Similarly, the groundwater width of the inflow area for the deep recovery wells did not encompass the inferred width of the
VOC plume in the deep zone of the LPA at the Site because pumping well RW-2D was offline during the reporting period
(See Figures 19 and 20). This determination is based on the flow paths in response to the hydraulic gradients created during
pumping. Under normal conditions, a prominent zone of drawdown is present around RW-2D and MW-01D, which imparts
a capture zone that encompasses the eastern half of the onsite plume within the Lower Patapso aquifer. This zone of
drawdown was absent in May and November of 2024 and the zone of capture contracted westward of these locations.

As of the time of this report, the RWs are all on-line and pumping within their design parameters, and the System is capable
of containment of the plumes.

Since the start-up of the hydraulic containment system in March 2017, the observed declines in COC concentrations in
shallow monitoring wells such as MW-09, MW-16, and MW-43, indicate the shallow recovery wells are effective in
removing contaminant mass from the shallow zone of the LPA (Figure 21 and Appendix D). Effective containment of the
shallow zone plume is indicated by the groundwater quality results being at or below the Cleanup Standards at wells located
near the Site boundary (see Figures 17 and 18). The shallow zone groundwater beneath Catalent Building 2 still contains 1,1-
DCE, 1,1-DCA, and 1,4-dioxane at concentrations above their respective Cleanup Standards, although the concentrations
have decreased for these constituents since the initiation of remedial pumping. The following changes in COC concentrations
at monitoring well MW-16 indicate the improvement in the groundwater quality:

— 1,1-DCE - decrease from 26,200 pug/L (December 2016) to 1,490 pg/L (November 2024);

— 1,1-DCA - decrease from 6,420 pg/L (December 2016) to 1,030 pg/L (November 2024); and
— 1,4-dioxane — decrease from 1,450 pg/L (December 2016) to 88.1 pg/L (November 2024)
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The exceptions to the temporal changes noted above include well MW-20 in the eastern portion of the Site, and wells MW-
38R, and MW-44, which lie within the area of influence for the shallow recovery wells. At these well locations,
concentrations have increased (MW-20) or show stable trends (MW-38R and MW-44) for the primary VOCs after the
initiation of remedial pumping. The temporal variations in COC concentrations are believed to be related to the spatial and
vertical heterogeneity inherent in the geologic materials comprising the LPA at the Site or processes related to the current
facility owner’s management of the property. The COCs present at these well locations are eventually captured by the System
as groundwater flows toward the recovery wells.

The groundwater in the deep zone of the LPA at the Site contains 1,1-DCE and 1,4-dioxane concentrations above their
respective Cleanup Standards, although levels have generally decreased for these constituents since the initiation of remedial
pumping. The COC concentrations at monitoring well MW-16D indicate this trend, where between December 2016 (baseline
sampling event) and November 2024, 1,1-DCE has decreased from 254 ug/L to 68.2 ug/L and 1,4-dioxane has decreased
from 202 pg/L to 21.6 pg/L. Concentrations have also decreased in the deep zone in the eastern portion of the site at MW-
22D. However, the concentration of COCs has shown little to no reduction in the deep zone in the western (MW-21D) or
northern/upgradient (MW-23D) portions of the Site.

Overall, concentrations of Site contaminants still exceed the Cleanup Standards in some wells in both the shallow and deep
zones of the LPA. However, the data also indicates that remedial pumping has been successful in removing contaminant mass
from the aquifer, thereby making progress toward improving the groundwater quality of the aquifer.

4.2 PROGRESS TOWARD MDE VCP CERTIFICATE OF
COMPLETION

The 2015 RAP described the conditions that would need to be achieved for the MDE to issue a Certificate of Completion for
the groundwater response action. These requirements included the following:

1 Documentation of the recordation of an Environmental Covenant with the land deed that restricts the use of groundwater
underlying the property.

2 Submittal of the Construction Completion and Implementation Report and O&M Plan for the Systems.

3 Evaluation of water level data from selected monitoring wells demonstrating the effective hydraulic capture of site-
related COCs in the onsite area during System operation.

4 Evaluation of water quality data from the following monitoring wells in the shallow and deep zones of the LPA during
System operation that indicate site-related COC concentrations below the Cleanup Levels for two consecutive
monitoring events.

Shallow Zone

MW-03 MW-42
MW-18 MW-43
MW-39 MW-44
Deep Zone
MW-22D MW-40D
MW-27D MW-41D

To date, conditions 1 through 3 above have been achieved as part of the implementation of the groundwater response action.
The Construction Completion and Implementation Report and current version of the O&M Plan were originally submitted to
MDE and USEPA in August 2017 and May 2018, respectively. The recordation of the Environmental Covenant with the
groundwater use restriction for the Site groundwater was completed in February 2019. Evaluation of historical water level
data collected during System operation indicates the pumping from shallow recovery wells RW-1S and RW-2S and both
deep recovery wells are capable of producing the necessary hydraulic response to ensure the capture of the COC-impacted
groundwater on the property.

As discussed in Section 3.2.2, there have been reductions in groundwater COC concentrations at shallow zone monitoring
points near the western Site boundary and deep zone wells in the vicinity of the southern boundary. Even with this
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improvement in the groundwater quality, the concentrations of 1,1-DCE in shallow well MW-43 and deep well MW-22D
remain slightly above the designated Cleanup Levels. Given the temporal trends exhibited by recent data from these wells,
the potential exists for the 1,1-DCE concentrations to fall below the Cleanup Level for this COC in the near future. After the
concentrations of 1,1-DCE is below the Cleanup Level of 7 pg/L for consecutive semiannual sampling events, EMERSUB 16
and WSP will submit a request to the MDE for the issuance of a Certificate of Completion for the groundwater response
action under the VCP.

4.3 PLANNED ACTIVITIES FOR 2025

The recent (2024) and historical groundwater monitoring data indicates that the Site is progressing towards the attainment of
the MDE RAOs and USEPA CAO, and conditions for issuance of a Certificate of Completion for the groundwater response
action under the MDE VCP. Groundwater pumping from all recovery wells achieves effective onsite capture of the plumes in
the impacted portions of the aquifer system, thereby preventing further offsite migration of Site-related contaminants. Given
that VOCs and 1,4-dioxane concentrations remain above the Cleanup Standards in the onsite area, the continued operation of
the System is deemed necessary during 2025. The following actions are planned for 2025:

— Perform the long-term groundwater monitoring plan in 2025, including semiannual elevation measurements, semiannual
groundwater monitoring, and annual groundwater monitoring, including additional locations MW-01, MW-03, MW-
05R, MW-18, MW-40D, and MW-41D, to evaluate attainment of the RAOs.

— Continue with the operation and maintenance activities for the System, along with the collection and assessment of
operational data to evaluate System performance.

— Conduct the required monthly effluent monitoring and reporting pursuant to the NPDES Permit and quarterly influent
monitoring to assess the quality of the extracted groundwater entering the System.

— Continue evaluation of the source(s) of the elevated copper concentrations detected in effluent water samples and
implement mitigations to reduce the potential for future copper exceedances.

— Replace all fire tubes in the steam boiler to improve boiler operating efficiency.

— Perform ex-situ chemical cleaning of the resin in May 2025 to improve VOC removal efficiency and remove natural
organic constituents and fine-grained particulates that have accumulated in the treatment media as part of normal System

operation.
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