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EXECUTIVE SUMMARY

WSP USA Inc. (WSP) has prepared this Operations, Maintenance, and Monitoring (OM&M) Report to assess the
performance of the groundwater corrective measures implemented at the Former Kop-Flex Facility located at 7555 Harmans
Road in Hanover, Maryland (Site). This report describes the performance of the hydraulic containment and treatment system
(System), OM&M of the System, and impact of the System operation on the Site groundwater for the reporting period of
January 1, 2019 through December 31, 2019. WSP is submitting this report on behalf of EMERSUB 16, LLC, a subsidiary of
Emerson Electric Co. The Site is currently owned by Harmans Road Associates, LLC and operated by Catalent Cell & Gene
Therapy (Catalent).

The System runtime was approximately 91% during the 2019 calendar year. Periods of downtime included scheduled and
unscheduled shutdown events, routine maintenance, and upgrades to System equipment. System shutdowns were described in
the quarterly progress reports submitted to the U.S. Environmental Protection Agency (EPA) in accordance with
Administrative Order on Consent, Docket No. RCRA-03-2016-0170 CA, Section 1V.C.3 (Consent Order) and are also
described in this report. At the request of the Site owner, there was an unscheduled shutdown of the System from September
24 through October 9 to facilitate an evaluation of the stormwater management area (SWMA) on the property. There was
also a scheduled shutdown over a 3-day period in March 2020 to conduct a reset of the regeneration sequencing for the resin
used to treat the extracted groundwater.

In 2019, there were four notable operational problems associated with the System: (1) air compressor shutdowns during
operation in January and February; (2) a temporary problem with the steam regeneration equipment in June, (3) failure of a
System transfer pump in November, and (4) malfunctioning of the pH adjustment system in December. There has been no
recurrence of the air compressor problem since replacement of the unit in March. The System has been successfully
maintaining pH since the replacement of multiple components of the pH adjustment system in early 2020. The
nonoperational System transfer pump has been evaluated and work to restore the pump operation and ensure transfer pump
redundancy is ongoing.

System improvements included re-configuration of the effluent line and replacement of the in-line pH probe assembly to
improve pH probe accuracy and longevity. Secondary containment was added to the caustic injection line to mitigate the risk
of caustic release. Corroded piping on the boiler skid was replaced to ensure the quality of the feedwater being added to the
boiler used for steam regeneration of the resin.

Based on the 2019 operational data, the System processed approximately 33.7 million gallons of water extracted from the
five recovery wells. Since System start up in March 2017 through the end of December 2019, the System has treated
approximately 93.7 million gallons of water. Using the influent and effluent volatile organic compound (VOC)
concentrations and the volume of recovered groundwater, it is calculated that approximately 95.45 pounds (Ibs.) of Site-
related VOCs and 36.33 Ibs. of 1,4-dioxane were recovered from the aquifer during 2019. The removal efficiency of the resin
media was 100% for VOCs and a minimum of 93.3% for 1,4-dioxane. A total of approximately 414 pounds of Site-related
VOCs and 1,4-dioxane have been removed since initiation of corrective measures through the end of calendar year 2019.

There were no NPDES discharge permit exceedances during the reporting period. There was a single incident (June 2019) of
the effluent sample exceeding the site-specific cleanup level for 1,4-dioxane (15 micrograms per liter [ug/L]). The
exceedance was caused by a temporary problem with the steam regeneration process for the resin vessels. WSP and
EMERSUB 16 notified the EPA and Maryland Department of the Environment (MDE) of the 1,4-dioxane concentration in
the June 2019 sample, and WSP implemented System changes to prevent recurrence of the exceedance.

Analysis of the treated water (i.e., effluent), excluding the June 2019 sample, indicated non-detect concentrations of
chlorinated VOCs and very low to low, but increasing, levels of 1,4-dioxane, with concentrations ranging from 1.3 pg/L to 12
pg/L. The 1,4-dioxane concentrations in the samples reflected a continued increase in the rate of breakthrough for the resin, a
condition that was initially identified during sampling conducted in December 2018. Given the effluent sample results and
increasing rate of 1,4-dioxane breakthrough for the System, WSP conducted additional testing in 2019 to identify the cause of
the reduction in the resin’s adsorptive capacity for this contaminant and to determine the best path forward to regain lost 1,4-
dioxane removal efficiency. The reduction in the resin’s adsorptive capacity is believed to be caused by a buildup of organic
constituents at the resin sorption sites that is not removed during steam regeneration. Washing of the resin material using a
heated caustic solution was identified as the best method for removing the buildup of these foulants and regaining System
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treatment capacity. WSP has undertaken efforts to research methods for System pre-treatment to remove organic foulants
from the influent groundwater prior to treatment by the specialty resin.

The following Remedial Action Objectives (RAOs) with respect to groundwater were previously developed for the Site and
continue to be used to gauge progress towards cleanup goals (WSP 2015a):

— controlling migration of groundwater with VOCs exceeding applicable human health criteria beyond the Former Kop-
Flex property boundary

— reducing concentrations of VOCs in the aquifer system

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

The 2019 OM&M Report concludes that the three RAOs are being achieved. Evaluation of the 2019 groundwater level and
groundwater quality data indicates the capture zones created by pumping from the recovery wells encompasses the extent of
VOC-affected groundwater within the shallow and deep portions of the Lower Patapsco Aquifer (LPA) at the Site. Water
level contour maps depicting hydraulic head conditions in the shallow unconfined portion of the LPA show a well-developed
cone of depression centered around the shallow recovery wells. The potentiometric surface contour map for the deeper
confined portion of the LPA shows an elongated hydraulic sink along the southern property boundary in response to
continuous groundwater withdrawals from the deep recovery wells. Groundwater quality data gathered in 2019 exhibits
generally decreasing trends in VOC and 1,4-dioxane concentrations as compared to the 2018 data. The decrease in
concentrations is most noticeable in monitoring wells along the boundary of the plume, suggesting that the System is
reducing the extent of contaminant impacts within the aquifer system. The pumping rates in the recovery wells are set to
enable plume containment and maximum mass recovery.

The long-term groundwater monitoring program will remain unchanged to continue to evaluate achievement of the RAOs.
During 2020, WSP will conduct investigations to characterize the organic constituents that are fouling the System’s resin in
order to support decisions on maintaining the resin’s adsorption capacity for 1,4-dioxane and other Site contaminants.
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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 is submitting this Annual OM&M Report
describing the activities conducted during the 2019 reporting period (January 1, 2019 through December 31, 2019) as part of
the corrective measures at the Former Kop-Flex Facility Site (Site) located at 7555 Harmans Road in Hanover, Maryland.
The Site is identical to the area described as the “Facility” in the Consent Order.

The hydraulic containment system has operated mostly continuously since System start-up on March 10, 2017. 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 MDE on an annual basis. The annual OM&M Report for
calendar year 2018 was combined with the first year Corrective Measures Assessment (CMA) Report, required pursuant to
Section VI1.B.2.a. of the Consent Order, and was submitted to the EPA and MDE in early February 2019.

1.2 SUMMARY OF CURRENT GROUNDWATER CONDITIONS

The aquifer at the Site is comprised of the LPA of the Atlantic Coastal Plain aquifer system. The primary water-bearing
zones in the LPA consist of a shallow unconfined zone and deeper confined zone which are separated by a leaky confining
unit of variable thickness. Groundwater movement in the shallow unconfined zone is largely controlled by topography and
local surface water features, with flow to the west toward Stony Run. Groundwater flow in the deeper confined zone is to the
south and east, consistent with the regional groundwater flow in the coastal plain aquifer system. Additional details regarding
the Site’s hydrogeologic setting are provided in the October 2015 RAP, Revision 2 (WSP 2015a).

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 VOCs in groundwater consist of 1,1,1-trichloroethane (TCA)
and its degradation products 1,1-dichloroethane (DCA), 1,2-DCA, and 1,1-dichloroethene (DCE); and other chlorinated
ethenes including 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, is present in groundwater.

The installation of the hydraulic containment system discussed in this report was completed in February 2017 to contain the
groundwater plumes in both portions of the LPA. The contaminant plume in the deeper confined portion of the LPA extends
offsite to the south-southeast of the former Kop-Flex property. Groundwater conditions in the off-property area are described
in a separate offsite groundwater monitoring report for the Site.

1.3 SYSTEM DESCRIPTION

Pursuant to the requirements under the EPA Consent Order (Section VI.B.1.a.) and RAP, a System has been installed at the
Site to control the migration of chlorinated VOCs 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 unconfined portion of the LPA, and two deep recovery
wells (RW-1D and RW-2D), screened in the deep confined portion of the LPA. The extracted groundwater is routed via
underground piping to the System building. Treatment equipment is comprised of an equalization tank to regulate flow, bag
filters for suspended solids removal, synthetic resin (AMBERSORB™ 560) for the removal of VOCs and 1,4-dioxane, a
metering pump for the addition of caustic soda for pH buffering, and two 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 State Discharge Permit Number 15-DP-3442 and National Pollutant Discharge Elimination System (NPDES) Permit MD
0069094 (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 installation of the System was
completed in February 2017, with continuous, full-scale operation beginning on March 10, 2017. Figure 1 includes a
schematic diagram of the System.
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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 vessel is temporarily taken out of operation for regeneration. The
loaded vessel is regenerated onsite using steam process equipment, including a boiler and super-heater to remove the
adsorbed constituents from the resin. The steam containing the desorbed constituents is discharged to the atmosphere through
the re-heater. Once the regeneration process is completed, the vessel is returned to operation as the lag vessel, and the cycle is
repeated.

1.4 CLEANUP STANDARDS

The groundwater cleanup levels for the VOCs detected in the groundwater are based on the MDE Cleanup Standards
(Cleanup Standards) for Type I/11 Aquifers and are listed in the table below.

Compound Cleanup Standard (ug/L)
1,1,1-TCA 200

1,1-DCA 2.8*

1,1-DCE 7

1,2-DCA 5
Chloroethane 2,100*

TCE 5
Cis-1,2-DCE 70
1,4-Dioxane 15%*

* The standards for 1,1-DCA and chloroethane reflect the current numerical criteria promulgated by MDE, which were
updated and issued in October 2018.

** The cleanup criterion for 1,4-dioxane, which is not included in the MDE Groundwater Quality Standards, was determined
from an evaluation of calculated risk-based concentrations in groundwater. Based on this evaluation, an alternate, property-
specific cleanup criterion of 15 pg/L was established for 1,4-dioxane at the Site.
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2 SYSTEM OPERATION AND

PERFORMANCE MONITORING

2.1 SYSTEM RUNTIME AND DOWNTIME

During the reporting period from January 1, 2019 through December 31, 2019, the System operated approximately 91% of
the time. Some downtime was related to the completion of routine maintenance in accordance with WSP’s OM&M Manual
(WSP 2018). During these monthly activities, such as changing bag filters, testing the high-sump alarm, or exercising valves,
the System was briefly shut down to conduct the required preventative maintenance. Additional, non-routine System
shutdowns associated with unexpected events, System upgrades, and a regeneration reset occurred as described below.

The System shut down for a few brief (1 to 2-day) periods in January and February 2019 due to the faulty operation of
the System air compressor. The original air compressor was replaced with a new unit in early March 2019, and there has
been no recurrence of the problem.

From March 26 through March 28, 2019, the System was shut down to conduct a reset of the regeneration sequencing for
the resin vessels. The reset was needed to address early loading, or “pre-loading”, of the lag vessel’s resin due to a
decrease in resin adsorption capacity as discussed in Section 2.4.1. System flow was suspended to allow for the steam
regeneration of both resin vessels to remove any Site-related VOCs and 1,4-dioxane from the media. The steam
regeneration process for each vessel takes approximately 24 hours to complete and is normally done with the other vessel
continuing to process contaminated water.

During a regeneration initiated on June 10, 2019 of resin vessel T-1100, the process automatically stopped due to a
problem with the System’s steam boiler. The System continued to operate with the influent groundwater flow through
resin vessel T-1200 only. The interrupted regeneration of resin vessel T-1100 was resumed with no problems on June 12.
On the morning of June 13, System flow was suspended to avoid over-loading of resin vessel T-1200. Steam
regeneration of vessel T-1200 was initiated on the morning of June 14, at which time System flow was restarted.
However, the prolonged operation of the System with only one resin vessel in operation resulted in an elevated
concentration of 1,4-dioxane in the June 2019 effluent sample collected on June 12 (37 pg/L). Based on this incident,
changes were made to the System’s programmable controls to automatically shut down System forward flow in the event
of an interruption to regeneration that would result in prolonged operation with only one resin vessel in service (see
Section 2.4.2 for additional discussion).

The System experienced a few brief (1 to 2-day) shutdowns in late August 2019 and mid-September 2019 to conduct
upgrades to the programmable System controls and maintenance to various System components, and a 2-day period in
early August due to a false high-pressure alarm in the influent pipeline to the flow equalization tank.

From September 24 through October 9, 2019, there was an extended shutdown of the System at the request of the
property owner — Harmans Road Associates - to evaluate the drainage problems from the Site stormwater management
area (SWMA). The System effluent discharges to a manhole that also receives drainage from the SWMA.. After
determining that the System effluent was not the cause of the restricted flow of drainage, the System resumed operation
on October 9. As a precaution, the System discharge piping was extended several feet into the concrete culvert that
conveys water from the manhole to the outfall at Stony Run.

On October 28, 2019, the System briefly shut down due to a low supply of caustic soda that triggered a System effluent
low pH alarm. The System was restarted a few hours later upon the delivery of additional caustic soda to the Site.

On November 21, 2019, the System automatically shut down due to the failure of transfer pump P-100B. The System
was restarted the following day on November 22 using redundant transfer pump P-100A and continues to operate using
P-100A. Transfer pump P-100B has been evaluated and work to resume its operation is ongoing.

On December 24, 2019, the System automatically shut down due to malfunctioning of the pH adjustment system. The
System was restarted later that day, but automatically shut down again for the same reason on December 26, 2019. The
System resumed normal operation in early January following the replacement of several components of the pH
adjustment system.
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The water flow rate for the System ranged from approximately 66 gallons per minute (GPM) to 74 GPM, with an average
rate of 70 GPM during the reporting period. These values are based on flow rates during fully operational days only. The
design flow rate for the System was approximately 80 GPM (WSP 2015a). Based on the System effluent totalizer,
approximately 33.7 million gallons of treated groundwater were discharged to Stony Run via Outfall 001 from January 1,
2019 through December 31, 2019. Information on the groundwater extraction rates for the shallow and deep recovery wells is
provided in Section 2.2.3.

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. Total constituent of concern (COC) concentrations (VOCs +
1,4-dioxane) for the System influent were generally consistent during the reporting period and demonstrated a generally
decreasing trend, with the highest System influent concentration (575 pug/L) detected in the sample collected during January
2019, and the lowest concentration (431 pug/L) detected in the sample collected during October 2019 (Figure 2).

Analysis of the treated water (i.e., effluent), excluding the June 2019 sample, indicated non-detect concentrations of
chlorinated VOCs and low but increasing levels of 1,4-dioxane, with concentrations ranging from 1.3 pg/L to 12 pg/L. There
was a single incident of an effluent sample (June 2019) having a 1,4-dioxane concentration (37 pg/L) exceeding the Site-
specific cleanup goal of 15 pg/L. The June 2019 sample was also the only effluent sample collected during 2019 to contain
detectable levels of chlorinated VOCs (1,1,1-TCA at 3.4 pg/L). As described in Section 2.1, elevated concentrations of VOCs
in the June 2019 effluent sample were caused by a disruption to the regeneration that resulted in prolonged operation of the
System with only one resin vessel in service. Changes were implemented to the System’s programmable controls to prevent
recurrence of the incident (see Section 2.4.2). WSP also conducted additional sampling to evaluate resin performance and
identify the cause of the observed reduction in 1,4-dioxane treatment capacity of the System resin, which is further discussed
in Section 2.4.1.

Samples of the treated effluent were collected for the analysis of other parameters, in addition to VOCs and 1,4-dioxane, in
accordance with the Permit. The analytical results for all samples indicate compliance with the effluent limitations specified
in the Permit (Table 2).

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 discharge permit. The samples were analyzed for VOCs using EPA SW-846 Test Method
8260B (for influent samples) or EPA Method 624 (for effluent samples) and 1,4-dioxane using modified EPA SW-846 Test
Method 8260B with Selected lon Monitoring (SIM). 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 Tables 1, 2, and
3. Influent samples were collected monthly through June 2018. The influent sampling frequency was reduced to quarterly in
mid-2018 due to the relatively stable VOC and 1,4-dioxane concentrations in the untreated water. Certified laboratory
analytical reports for the January 2019 through December 2019 influent and effluent samples are included in Appendix A.
Influent VOC and 1,4-dioxane results were compared to the Cleanup Standards, as stated in the RAP (WSP 2015a) and
Section 1.4 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 levels in the influent samples collected during the reporting period. Other chlorinated
VOCs detected in the System influent, albeit not above the cleanup levels, include 1,1,1-TCA, 1,2-DCA, chloroethane, TCE,
and cis-1,2-DCE. For the non-exceeding constituents of concern, 1,1,1-TCA and chloroethane were detected at the highest
concentrations in the influent samples, with the chlorinated ethenes TCE and cis-1,2-DCE, and 1,2-DCA present at very low
concentrations (< 5 pg/L). The total chlorinated VOC concentrations in the influent ranged from 310 pg/L (July 2019) to 425
pg/L (January 2019). The 1,4-dioxane concentrations in the influent ranged from 120 pg/L (October 2019) to 150 pg/L
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(January and July 2019). 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 2019. Figure 2 shows a generally decreasing trend for influent concentrations
during the initial 6 months of operation. Influent concentrations slightly increased from late 2017 through the first half of
2018 primarily as a result of higher levels of VOCs. Total VOC concentrations have gradually decreased since the fourth
quarter of 2018, which is reflected by the lowest historical influent concentration for total VOCs and 1,4-dioxane being
detected in the sample collected during October 2019. The total chlorinated VOC and 1,4-dioxane concentrations are below
anticipated concentrations used for the design of the System. Based on the 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.

1,1,1-TCA was the only chlorinated VOC detected above method detection limits in the effluent samples collected during the
reporting period. This detection involved a very low concentration (3.4 pg/L) in a single sample (June 2019). Based on
evaluation of the influent and effluent sampling results, the removal efficiency for chlorinated VOCs during the reporting
period was approximately 100%. The 1,4-dioxane concentrations in the effluent water samples ranged from below the
method reporting limit of 1.0 pg/L (two samples) to 37 pg/L (June 2019). As discussed in Section 2.1, the elevated
concentrations of VOCs in the June 2019 sample were caused by a disruption to the System regeneration sequence. Other
than this single, irregular incident, the highest concentrations of 1,4-dioxane were detected in effluent samples collected
during November and December 2019 (12 pg/L). Both samples were collected on a Monday just prior to initiating
regeneration of the lead resin vessel. System regenerations are currently initiated three times per week on Monday,
Wednesday, and Friday. The concentrations in the November and December 2019 samples are therefore considered
representative of the current longest loading cycle - Friday to Monday, or approximately 72 hours - for the System between
media regenerations. Based on the sampling results, the removal efficiency for 1,4-dioxane was a minimum? of 93.3% during
2019. Removal efficiency for 1,4-dioxane during 2017 and 2018 was estimated at 100% and 99.5%, respectively.

In response to increasing detections of 1,4-dioxane in the System effluent from the fall of 2018 into 2019, a reset of the resin
vessel regeneration sequence was conducted in late March 2019 to reduce pre-loading of the lag vessel with 1,4-dioxane.
Additionally, the frequency of regenerations was increased from twice per week to three times per week in April 2019 to
achieve and sustain a higher 1,4-dioxane removal efficiency by the System.

During the 2019 reporting period, the System removed an estimated 95.45 Ibs. of the primary chlorinated VOCs: 1,1-DCE,
1,1-DCA, and 1,1,1-TCA, and 36.33 Ibs. of 1,4-dioxane (Table 4). Figure 3 plots the historical mass removal of the primary
chlorinated VOCs and 1,4-dioxane by the System from start-up (March 2017) through December 2019. As shown in this plot,
mass removal of the primary COCs has exhibited a fairly consistent increasing trend during 2018 and 2019.

2.2.3 RECOVERY WELLS

GROUNDWATER PUMPING RATES

The total and average extraction rates of each individual recovery well are provided in Table 5 and Table 6. Data for each
recovery well is collected weekly by the certified System operator from a flowmeter located at the wellhead. Higher
extraction rates, averaging around 28-29 GPM, were set at the deep recovery wells compared to the shallow recovery wells to
ensure capture of the southward migrating portion of the plume in the confined portion of the aquifer. For the shallow
recovery wells, a higher extraction rate was established in RW-1S (average of 4.85 GPM) because of the higher VOC levels
in the extracted groundwater at this location (Figure 4). The average flow rate (in GPM) for the System effluent provided in
Table 4 was determined based on fully operational days only while the average combined flow rate determined from the
summation of the individual recovery well extraction rates (Table 5) includes data from nonoperational and partially
operational days. All recovery wells saw a significant decrease in average extraction rate during the month of October 2019
due to the prolonged shutdown of the System at the request of the former property owner for evaluating the performance of
the Site SWMA drainage.

Recovery well RW-3S was the only well that experienced a significant change in average extraction rate during 2019, with
the average rate dropping from 2.40 GPM in 2018 to 1.41 GPM in 2019 (Table 5). During the second half of 2019, the drive

1 Based on the characteristics of the 1,4-dioxane breakthrough curve, the effluent concentration represents a maximum concentration and not the average
concentration for the monitoring period. As a result, actual removal efficiency is greater than 93.3%.
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speed settings for the extraction well pump in RW-3S were gradually increased in response to reduced extraction rates.
Operational data from early 2020 suggests that the flow rate at RW-3S has since increased to be consistent with historical
operational data.

MASS REMOVAL 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 weeks of May 20, 2019 and November 18, 2019. Groundwater discharge from each recovery well
was collected via sampling ports located in the well head piping. 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. After approximately one minute, field parameters (pH, conductivity, turbidity, and
temperature) were measured from the well discharge using a multi-parameter water quality meter. A groundwater sample was
then collected for laboratory analysis of VOCs by EPA SW-846 Test Method 8260B and 1,4-dioxane using modified EPA
SW-846 Test Method 8260B SIM by the Pace Analytical Services laboratory in Huntersville, North Carolina. The excess
water generated from the recovery well sampling was processed through the System.

SAMPLE RESULTS

The May 2019 and November 2019 recovery well analytical results are presented in Tables 7 and 8 respectively. Results for
the recovery wells are also included in Figure 5 to support the trends shown in Figure 4. The sampling data from the recovery
wells is used to assess contaminant mass recovery in the discharge from the shallow and deep portions of the aquifer. Figure
4 shows the trends in total VOC and 1,4-dioxane concentrations for each well and its average pumping rate. Through the end
of 2019, the total VOC and 1,4-dioxane concentrations have remained fairly constant in all wells. As mentioned above, RW-
1S has the highest total VOC and 1,4-dioxane concentrations of the shallow zone recovery wells, and therefore the highest
pumping rate. Concentrations of VOCs and 1,4-dioxane between RW-1D and RW-2D are fairly similar, and therefore the
well pumps are set at similar pumping rates.

2.3 WASTE MANAGEMENT

Bag filters for the removal of suspended solids from the water were changed out with new bag filters each month. Spent bag
filters were managed offsite as non-hazardous waste (general trash). Disposable materials from the groundwater and System
sampling activities (e.g., gloves) were also managed offsite as non-hazardous waste. No other wastes were generated from the
System operation, maintenance and monitoring activities during the reporting period.

2.4 PROBLEMS ENCOUNTERED WITH THE SYSTEM

2.4.1 RESIN FOULING

BACKGROUND

In response to increasing detections of 1,4-dioxane in the System effluent, WSP worked with the treatment system vendor
(Emerging Compound Treatment Technologies [ECT2]) to investigate the reduction in 1,4-dioxane removal efficiency and
identify a solution for regaining System resin loading capacity. As discussed previously, it is believed that this reduced
System efficiency is caused by the fouling of the resin material via the buildup of adsorbed constituents that are not removed
during the steam regeneration process. Given this determination, WSP increased the frequency of the steam regeneration to
ensure 1,4-dioxane concentrations in the treated water remained below the Site cleanup goal, while developing a plan for
restoring System treatment capacity.
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INFLUENT AND EFFLUENT SAMPLING AND ANALYSIS

As part of the initial assessment of the resin fouling, WSP collected System samples in May 2019 to determine the presence
of potential foulants in the influent groundwater. Samples of the System influent, treated water from the lead resin vessel, and
System effluent were collected and analyzed for the following parameters using standard test methods:

— Methylene blue active substances (MBAS) surfactants;

— Dissolved organic carbon (DOC);

— Total organic carbon (TOC);

— Tannin and lignin;

— Total petroleum hydrocarbons — diesel range organics (TPH-DRO);

— Total petroleum hydrocarbons — gasoline range organics (TPH-GRO);

— Chlorinated herbicides;

— Organochlorine pesticides.

— Semi-volatile organic compounds (SVOCs);

— VOCs;

— Total and dissolved metals (copper, lead, nickel, zinc, and iron);

— Hardness

A summary of the analytical results for these water samples is provided in Table 9. The sampling data indicated the presence
of organic carbon in the influent sample, but levels were non-detect in the effluent sample. Since TOC and DOC are typically
used as presumptive measures of natural organic constituents in groundwater, the removal of these constituents suggested
they are likely resin foulants. In addition, petroleum hydrocarbons were detected in the influent sample, but were non-detect
(TPH-GRO) or had a lower concentration (TPH-DRO) in the effluent sample. No other potential foulants were detected in

the influent sample. Based on these results, the constituents fouling the resin appeared to be a mixture of natural organic
material and petroleum-derived constituents.

BENCH-SCALE TESTING OF FOULANT REMOVAL FROM RESIN MATERIAL

ECT2 collected representative samples of the resin material from each vessel in May 2019 to conduct bench-scale testing to
develop an approach to restore the 1,4-dioxane removal capacity of the media. ECT2 completed bench-scale testing of
approaches to chemically remove the organic foulants from the resin in early September 2019. ECT2’s memorandum
summarizing the results of the bench-scale resin testing and their recommended path forward is provided as Appendix C.

Based on evaluation of the test results, the preferred cleaning procedure would involve the removal of the treatment resin
from the vessels and washing of the material using a heated caustic solution. After treating with the heated caustic solution,
the cleaned resin material would be returned to the System vessels.

RESIN CLEANING PREPARATION

During the fall of 2019, WSP worked with ECT2 to complete the planning and preparations for the field-scale
implementation of the recommended resin cleaning. ECT2 identified and retained another company, Recirculation
Technologies LLC (RTI), that specializes in the mobile cleaning of water treatment resins to implement the proposed
cleaning approach. RTI conducted additional testing to confirm the efficacy of the recommended cleaning process. After
completing this confirmation testing, preparations were made to schedule the onsite cleaning of the resin in the first quarter of
2020.

2.4.2 EXCEEDANCE OF 1,4-DIOXANE CLEANUP GOAL

As discussed previously, there was a single incident during the reporting period of an effluent sample containing a
concentration of 1,4-dioxane above the site-specific cleanup goal of 15 pg/L (June 2019, 37 pg/L). Regeneration of a resin
vessel was interrupted, causing the System to operate for an extended period with only a single vessel treating contaminated
groundwater flow. Changes were implemented to the programmable controls such that the system will shut down in the event
of a prolonged interruption to the resin regeneration sequence. The System has been programmed to automatically trigger an
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alarm and stop flow if it is operating with only a single vessel for more than 24 hours, which is slightly longer than the
average time needed to complete a resin regeneration sequence.

2.4.3 AIR COMPRESSOR OPERATION

The original System air compressor started to trip locally or at the breaker panel every few weeks in January and February
2019. These air compressor shutdowns cause the pneumatic valves in the pipelines to lose pressure and fail shut, temporarily
stopping System operation and requiring a manual reset. WSP replaced the air compressor unit in March 2019. There has
been no recurrence of the problem since installation of the new unit.

2.4.4 RW-2S VAULT DRAINAGE

During 2019 there were continuing issues with the retention of stormwater drainage inside the vault for recovery well RW-
2S. This vault would routinely contain up to three feet of water after storm events, causing instruments contained in the vault
to be submerged. The regular presence of standing water in the vault likely caused water damage to the pressure transducer
installed in the well.

On August 20, 2019, the System OM&M contractor excavated around the perimeter of the vault and added a layer of
bentonite to seal the RW-2S vault from subsurface storm flow though the fill material. Since the addition of the bentonite
layer around the vault, the amount of standing water observed in the vault has decreased to at most a few inches during
weekly inspections. (As an additional note, the damaged pressure transducer for RW-2S was replaced with a new model in
early 2020.)

2.4.5 TRANSFER PUMP FAILURE

The System is designed to operate using two, redundant pumps, P-100A and P-100B, for the transfer of water from the flow
equalization tank to the bag filters and resin vessels. Under normal System operating conditions, WSP rotates the transfer
pump approximately every 2,500 operating hours. At the end of November 2019, the failure of transfer pump P-100B
triggered the System programmable controls to shut down flow. The System was restarted using redundant transfer pump P-
100A and continues to operate exclusively using only this pump.

During the 2020 resin cleaning event, it was determined that replacement of the variable frequency drive (VFD) and other
maintenance need to be completed to resume operation of transfer pump P-100B. Further work to restore the function of the
pump and restore transfer pump redundancy for the System will continue in 2020.

2.4.6 PHADJUSTMENT SYSTEM MALFUNCTION

The System shut down due to a low pH alarm for the System effluent on December 24, 2019 and again on December 26,
2019. Both shutdowns occurred immediately after the completion of a resin regeneration. Given the timing of the two low pH
alarms immediately after the brief, automated stoppage and restart of flow after a regeneration, it was presumed that a
problem with the anti-siphon valve at the caustic injection point was preventing the addition of caustic soda to the effluent
with the resumption of System operation. The caustic anti-siphon valve was replaced in early January. In addition, WSP
replaced a ball valve and check valve located on the piping at the effluent end of the caustic pump due to appreciable
corrosion of the seals, which was resulting in leakage of caustic soda. The leakage ceased with the replacement of the valves.

The efficiency of caustic soda addition/pH adjustment improved into January 2020 after replacement of the three valves
described above; however, there continued to be temporary System shutdowns in late January triggered by a low pH alarm
for the System effluent. Further troubleshooting of the caustic feed system suggested that parts wear had reduced the
operational efficiency of the caustic feed pump. When the System started operation in February 2017, the addition of both
caustic soda for pH adjustment and a sequestrant for iron removal used the same model peristaltic pump. Iron sequestration
ceased at the beginning of June 2017, and the pump remained unused since that time. Since the caustic pump was identical to
the pump that was used for short-term addition of an iron sequestrant, the worn part in the caustic pump was replaced with
the lightly worn part from the sequestrant pump. After replacement of this part, the drive speed for the caustic pump
decreased significantly, while continuing to maintain the effluent pH within the permitted range at the desired System flow
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rate. WSP plans to replace this pump part every 2-3 years moving forward to maintain the operational efficiency of the pH
adjustment system.

2.5 SYSTEM MAINTENANCE AND MODIFICATIONS

2.5.1 ROUTINE MAINTENANCE ACTIVITIES

During the 2019 reporting period, WSP subcontracted the weekly OM&M of the System to a local contractor, S&S
Technologies, Inc. of Elkton, Maryland. Subcontractor oversight was provided by WSP engineers Ms. Maria Kaplan and Ms.
Shannon Burke, working under the direction of Mr. Steve Kretschman, P.E., the engineer of record for the System. OM&M
activities were conducted in accordance with the current version of the OM&M Manual, dated May 2018.

Routine OM&M activities performed during the reporting period included the following:

— regeneration of the resin

— replacement of bag filters

— resin vessel wye-strainer removal and cleaning

— cleaning and recalibration of the inline pH probe

— recording instrumentation readings (flow, pressure, temperature)

— system-wide leak inspections

— steam boiler system inspections and testing

— steam boiler quarterly mechanical inspections and maintenance by a local contractor (Tate Engineering Systems, Inc.)
— steam boiler monthly water chemistry services by a local water treatment contractor (International Chemstar Inc.)

— replenishment of caustic soda by a local chemical supplier (ChemStation Chesapeake)

In addition to the routine OM&M activities, annual OM&M activities were performed on August 28, 2019 and included the
following:

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

— draining and inspection of the flow equalization tank

— recovery well water level transducer accuracy check

— bag filter housing cleaning

— system-wide wye-strainer removal and cleaning

Based on the annual inspection findings, it was determined there are no leaks throughout the System and cleaning of the
inside of the flow equalization tank was not necessary.

2.5.2 NON-ROUTINE MAINTENANCE ACTIVITIES

REPIPING OF SOFT WATER FEED TO BOILER

During mid-2019, the subcontractor providing water chemistry services for the boiler system pointed out the corrosion of the
soft water piping that supplies feedwater to the boiler. At their suggestion, the corroded piping was removed and replaced in
September 2019.
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2.5.3 SYSTEM MODIFICATIONS

RECONFIGURATION OF IN-LINE EFFLUENT PH PROBE

From System startup in 2017 through mid-2019, there were recurring issues with the operation of the in-line probe used to
monitor the pH of the System effluent. The original configuration of the effluent piping had the in-line pH probe installed in
an elbow, which could allow for occasional exposure to air and reduced probe longevity. This problem would require routine
replacement of the probe every few months.

Based on this fault evaluation, WSP decided to reconfigure the System treated effluent line in September 2019 along with
installing a new pH probe and mounting assembly. The piping was reconfigured to ensure optimal placement of the pH probe
in a long, straight section of pipe that should always be full of treated water, even during periods of System shutdown. Since
completing this modification, the System continues to run efficiently with the in-line pH probe installed in September. This
pH probe has consistently maintained higher accuracy than the previous installation and continues to maintain precise
calibration after months of use.

CAUSTIC INJECTION LINE SECONDARY CONTAINMENT

The caustic injection point (i.e. where caustic soda is added to the treated effluent water) is located about 10 feet above the
treatment building floor. Approximately 30 feet of tubing runs overhead across the treatment building to connect the piping at
the caustic feed pump to the anti-siphon valve at the caustic injection point. During September 2019, secondary containment
was added to this tubing run to ensure containment of caustic soda in the event of the failure of any of the components -
tubing, fittings, and/or valves. The overhead tubing is now contained in piping that should contain any leaked caustic solution
and redirect the liquid to a collection bucket.

2.6 GROUNDWATER MONITORING ACTIVITIES

A total of 24 monitoring wells have been installed to collect groundwater levels and groundwater quality samples at the Site
(Figure 6). Details regarding well construction are provided in Table 10. 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 select monitoring wells as part of the monitoring program for the corrective measures.

2.6.1 GROUNDWATER LEVELS

In late May and mid November 2019, groundwater level measurements were collected from all monitoring wells and
recovery well piezometers. The depth to groundwater (to the nearest 0.01 foot) was measured from the reference point on the
monitoring well or piezometer casing using an electronic water level meter.

2.6.2 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 week of May 20, 2019 for the annual sampling event. The selected monitoring wells
included 12 shallow (unconfined) zone monitoring wells (MW-03, MW-04, MW-05R, MW-09, MW-16, MW-18, MW-20,
MW-38R, MW-39, MW-42, MW-43, and MW-44) and 8 deep confined zone wells (MW-1D, MW-16D, MW-21D, MW-
22D, MW-23D, MW-27D, MW-40D, and MW-41D). Groundwater quality samples were collected the week of November
18, 2019 for the semiannual sampling event. The semiannual event included the same wells as the annual event, with the
exception of 4 monitoring wells located in unaffected areas of the Site. The excluded wells included two in the shallow
unconfined water bearing zone (MW-03 and MW-44) and two in the deep confined water bearing zone (MW-27D and MW-
41D).
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MONITORING WELL SAMPLING PROCEDURE

Groundwater samples were collected from the monitoring wells using HydraSleeve samplers. A single, 2-foot long
HydraSleeve sampler was attached to a weighted nylon line and set in each well to collect a sample in the middle of each well
screen. The nylon line was secured at the well head to ensure the sampler remained at the selected deployment depth. During
the sampling activities, the pre-deployed and equilibrated HydraSleeve sampler was removed from the well, and the collected
water transferred to the appropriate containers for laboratory analysis. After sample collection, any remaining water was used
to measure field parameters (pH, conductivity, turbidity, and temperature) using a multi-parameter water quality meter. Field
parameter data was not obtained if there was insufficient water following sample collection. A new HydraSleeve sampler was
deployed after collecting the sample. The collected monitoring well samples were analyzed for VOCs using EPA SW-846
Test Method 8260B and 1,4-dioxane using modified EPA SW-846 Test Method 8260B SIM by the Pace Analytical Services
laboratory in Huntersville, North Carolina. Excess water generated from the monitoring well sampling was containerized and
processed through the System.

2.7 GROUNDWATER MONITORING RESULTS AND EVALUATION

2.7.1 GROUNDWATER LEVELS

Groundwater level monitoring is conducted to gather data to evaluate the hydraulic response to remedial pumping in both the
unconfined and confined portions of the aquifer system. Current and historical monitoring well and piezometer depth to water
measurements and calculated groundwater elevations are presented in Table 11. Water level contour maps depicting the water
table and hydraulic head conditions in the shallow unconfined portion of the LPA and the deeper confined portion of the LPA
are provided in Figures 7, 8, and 9 for the May 2019 monitoring event, and Figures 10, 11, and 12 for November 2019.
Information on the hydraulic head distribution and gradients along the groundwater surface and lower portion of the
unconfined zone are discussed separately below.

The water table contour maps (Figures 7 and 10) indicate the presence of a localized depression in the groundwater surface
around well MW-38R. The lowering of the groundwater surface in this area is related to groundwater pumping from recovery
wells RW-1S and RW-2S immediately to the east. The slight mounding effect around wells MW-04 and MW-09 most likely
reflects enhanced recharge to the groundwater system associated with the stormwater management area in the east-central
portion of the Site.

The most pronounced drawdown within the shallow unconfined portion of the LPA occurred within the predominately sand
deposits in the vicinity of the recovery wells. In this area, a well-developed cone of depression exists and extends to the north
toward wells MW-39 and MW-43, and south towards MW-44 (Figures 8 and 11). Based on the spatial head variations,
groundwater in the upper portion of the unconfined 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.

The potentiometric surface contour maps for the deeper confined portion of the LPA generated from the May and November
2019 water level data are provided in Figures 9 and 12, respectively. The head distribution indicates the presence of an
elongated depression in the potentiometric surface along the entire southern property boundary in response to groundwater
withdrawals from the deep recovery wells. The eastern-most portion of this hydraulic sink, as depicted by the head contours,
presumes radial flow towards recovery well RW-2D, which is consistent with potentiometric surface maps from previous
monitoring rounds. Evaluation of the head distribution indicates drawdown of the potentiometric surface extending south
onto the adjoining Williams Scotsman property. Additionally, comparison of the groundwater elevations in monitoring wells
MW-01D, MW-21D, and MW-41D indicate an upward component of flow within the lower-most portion of the confined
zone toward the depth interval screened by the recovery wells. Monitoring well MW-41D has a higher groundwater elevation
and is screened in the lower-most portion of the confined LPA compared to monitoring wells MW-01D and MW-21D. This
indicates an upward component of groundwater flow from the lower portion of the confined sand unit to MW-01D and MW-
21D, which are located next to recovery wells RW-2D and RW-1D, respectively.
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2.7.2 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 May 2019 monitoring well analytical results are presented in Table 12 and the November
2019 monitoring well analytical results are presented in Table 13. The certified laboratory analytical reports for the
monitoring well samples are included in Appendix B.

Concentrations for the primary contaminants of concern detected in samples from the shallow and deep monitoring wells are
provided in Figures 13 and 14, respectively. Iso-concentration maps for select VOCs and 1,4-dioxane were prepared from the
analytical data from the annual (May 2019) monitoring event and are presented in Figures 15 through 17 (shallow unconfined
portion of the LPA) and Figures 18 and 19 (deeper confined portion of the LPA). In addition to the onsite wells, results from
offsite monitoring wells MW-24D and MW-46D are presented on the figures to help provide context with regards to the
extent of VOC-affected groundwater. (The results from this offsite well are described in more detail in the 2019 Offsite
Groundwater Monitoring Report submitted during May 2020.) The lowest iso-concentration contour values were based on
the applicable Cleanup Standards. A non-detect concentration was used for monitoring well MW-01. Even though this well
has not been sampled since 2015, historical results indicate this well consistently had non-detect VOC concentrations (WSP
2015c). (As a note, MW-01 was sampled during May 2020 to verify the presumed non-detect levels for VOCs in this portion
of the onsite area). 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 zone of inflow for each recovery
well.

SHALLOW UNCONFINED PORTION OF LOWER PATAPSCO AQUIFER

As shown by the iso-concentration maps, the highest VOC and 1,4-dioxane concentrations in the shallow unconfined portion
of the LPA above the Cleanup Standards were detected in monitoring well MW-16. Additional exceedances above the
Cleanup Standards were observed in eastern monitoring wells MW-04 and MW-09 (1,1-DCE, 1,1-DCA, and 1,4-dioxane)
and MW-20 (1,1-DCA, 1,2-DCA, 1,1-DCE, and 1,4-dioxane). Data for the western monitoring wells indicates Site-related
contaminants at levels above the Cleanup Standards in samples from wells MW-38R (1,1-DCA and 1,4-dioxane) and MW-43
and MW-44 (1,1-DCE, 1,1-DCA, and 1,4-dioxane).

Overall, the groundwater in the unconfined portion of the LPA beneath the northeastern portion of the south warehouse
building contains the highest VOC concentrations and exceeds the Cleanup Standards. The concentrations of 1,1-DCE, 1,1-
DCA and 1,4-dioxane show similar distributions within this water-bearing zone, with the respective plumes extending to the
west along the loading dock area and south building toward the recovery wells. The upgradient portion of the plume extends
to the east, a short distance onto the Williams-Scotsman property. Concentrations below the Cleanup Standards are found to
the east (MW-45) and west (MW-03, MW-18, MW-39, and MW-42), defining the upgradient and downgradient extent of the
affected groundwater.

DEEP CONFINED PORTION OF LOWER PATAPSCO AQUIFER

Onsite monitoring wells MW-16D and MW-23D had the highest VOC and 1,4-dioxane concentrations above the Cleanup
Standards (Figure 14). However, it should be noted the concentrations of these constituents in samples from MW-24D on the
Williams-Scotsman property had noticeably higher levels than those detected in any of the onsite wells.

Additional exceedances above the Cleanup Standards were found in samples from monitoring wells MW-01D for 1,1-DCE,
1,1-DCA, and 1,4-dioxane and MW-21D for 1,1-DCE. The samples collected from wells located near the southeastern (MW-
22D) and southwestern (MW-40D) areas of the Site did not have any contaminants exceeding the Cleanup Standards.
Monitoring well MW-41D is the deepest well in the confined portion of the LPA and defines the lower boundary of the VOC
plume onsite. During the May 2019 sampling event, the sample from MW-41D had no detections of chlorinated VOCs or
1,4-dioxane.

Figures 18 and 19 provide iso-concentration maps for 1,1-DCE and 1,4-dioxane in the deeper confined portion of the LPA.
The iso-concentration maps show groundwater concentrations above the Cleanup Standards across the entire eastern portion
of the Site, with the highest concentrations extending from the north warehouse area downgradient down towards the south
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property boundary and eventually offsite. The 1,1-DCE-affected groundwater is confined by the sample results below the
standards in the east (MW-22D) and west (MW-27D and MW-40D). The 1,4-dioxane-affected groundwater is confined by
sample results below the standards to the west (MW-27D and MW-40D); however, the eastern monitoring well MW-22D had
a 1,4-dioxane concentration of 5.1 pg/L, which is slightly above the standard of 4.6 pg/L.

2.8 ASSESSMENT OF CLEANUP PROGRESS

Since the start-up of the hydraulic containment system in March 2017, the concentrations of 1,1-DCA, 1,1-DCE, and 1,4-
dioxane indicate that the shallow recovery wells are capturing the contaminant plume within the unconfined portion of the
LPA downgradient of the source areas. This is shown by the hydraulic influence in the western portion of the Site and
groundwater quality results at or below the Cleanup Standards in the downgradient wells. Overall, the groundwater beneath
the south warehouse still contains 1,1-DCE, 1,1-DCA, and 1,4-dioxane concentrations above their respective Cleanup
Standards, although the concentrations have decreased for these constituents since the initiation of remedial pumping. The
VOC concentrations at monitoring well MW-16 indicate this trend: between the pre-pumping (baseline) monitoring event in
December 2016 and November 2019, the concentration of 1,1-DCE has decreased from 26,200 pg/L to 1,440 pg/L; 1,1-DCA
decreased from 6,420 pg/L to 608 pg/L; and 1,4-dioxane decreased from 1,450 pg/L to 81.9 pg/L. The exceptions include
monitoring wells MW-20, MW-38R, and MW-44, where concentrations have increased for certain VOCs since the initiation
of remedial pumping. The increase of VOC concentrations at these wells is probably related to facilitated transport of
dissolved mass in response to pumping from the recovery wells. The VOCs present in these wells are contained by the
hydraulic containment system. The levels of contaminants will be closely monitored in these areas of the Site to ensure the
continued attainment of the RAOs.

Similarly, the groundwater inflow area for the deep recovery wells appears to encompass the inferred width of the VOC
plume in the confined portion of the LPA in the southern portion of the Site. This assumption is based on the flow paths in
response to the hydraulic gradients created during pumping. Overall, the groundwater beneath the eastern and southern
portions of the Site contains 1,1-DCE and 1,4-dioxane concentrations above their respective Cleanup Standards, although the
concentrations have decreased for these constituents since the initiation of remedial pumping. The VOC concentrations at
monitoring well MW-1D indicate this trend: between December 2016 (baseline sampling event) and November 2019, 1,1-
DCE decreased from 375 pg/L to 17.7 pg/L and 1,4-dioxane decreased from 236 pg/L to 17.9 pg/L. While concentrations of
site contaminants still exceed the Cleanup Standards in some wells, the data indicates that remedial pumping in both portions
of the LPA are removing contaminant mass from the aquifer, thereby making progress toward actively improving
groundwater quality of the aquifer.
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3 CONCLUSIONS

The groundwater monitoring data indicate that the Site is progressing towards attainment of the RAOs. Groundwater
pumping at the recovery wells is achieving effective capture of the plumes in the impacted portions of the aquifer system,
thereby preventing further offsite migration of Site-related constituents. Based on evaluation of the groundwater monitoring
data, the hydraulic containment system is functioning as designed as in accordance with the engineering design requirements.
Since the cleanup levels for VOCs and 1,4-dioxane have not been achieved, the continued operation of the System is
necessary during 2020.

Treated effluent samples indicate the System is completely removing VOCs and removing a minimum of 93.3% of the 1,4-
dioxane from the extracted groundwater. In 2019, there were no exceedances of the effluent limits specified in the NPDES
permit. There was a single exceedance of the 1,4-dioxane Site cleanup goal due to an issue with the resin regeneration
process, and changes were implemented to prevent a recurrence. Samples of the treated water will continue to be collected
and analyzed pursuant to the monitoring requirements specified in the NPDES permit. Additionally, EMERSUB 16 plans to
submit a renewal application for the State Discharge/NPDES permit to MDE in the fall of 2020.

No specific changes are currently planned for either the treatment equipment or operation of the System. During 2020, WSP
will conduct investigations to characterize the organic constituents that are fouling the treatment resin in order to support
decisions on maintaining the System’s removal efficiency for 1,4-dioxane and other Site contaminants. These decisions may
result in future changes to the treatment equipment or operation of the System.

During 2020, groundwater monitoring will continue to be performed semiannually to further asses the aquifer response to
remedial pumping and changes in VOC and 1,4-dioxane concentrations in the impacted aquifer. The data collection activities
will be conducted in accordance with the monitoring program specified in the 2015 Groundwater Monitoring Plan (WSP
2015h).
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Analyte Name

Cast#

Volatile Organic Compounds (EPA Method 8260)

1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-Chloropropane
1,2-Dibromoethane (EDB)
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-Pentanone
Acetone

Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane

Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene
Chloroethane

Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene

Methyl Acetate

WSP
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71-55-6
79-34-5
76-13-1
79-00-5
75-34-3
75-35-4
87-61-6
120-82-1
96-12-8
106-93-4
95-50-1
107-06-2
78-87-5
541-73-1
106-46-7
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
110-82-7
124-48-1
75-71-8
100-41-4
98-82-8
79-20-9

Table 1

Historical Influent Results
Former Kop-Flex Facility
Hanover, Maryland

MDE Cleanup Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1
Standards 3/13/2017 3/15/2017 3/20/2017 3/23/2017 3/29/2017 4/3/2017 4/12/2017 4/19/2017 5/8/2017 6/21/2017
for Groundwater
Type I/l Aquifers (b)
200 (c) 55 150 92 81 82 62 55 49 41 39
0.076 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
- 1 u 1 u 1 u 1 u 1 U 1 u 1 U 1 u 1 U 1 u
5 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2.8 (d) 180 200 110 140 150 140 140 120 86 59
7 (©) 260 360 260 360 360 390 380 410 350 310
- 1 u 1 u 1 u 1 u 1 U 1 u 1 u 1 u 1 u 1 u
70 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
0.20 5 u 5 u 5 u 5 u 5 U 5 u 5 u 5 u 5 u 5 u
0.050 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
600 1 u 1 u 1 u 1 u 1 U 1 u 1 u 1 u 1 u 1 u
5 (c) 1.6 2.0 25 3.1 35 3.6 35 3.0 2.6 2.1
5 1 u 1 u 1 u 1 u 1 U 1 u 1 u 1 u 1 u 1 u
- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
75 1 u 1 u 1 u 1 u 1 U 1 u 1 u 1 u 1 u 1 u
560 25 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 U 1 U
- 5 U 10 u 5 U 5 u 5 U 5 u 5 u 5 u 5 u 5 u
630 5 u 10 u 5 u 5 u 5 u 5 u 5 u 5 u 5 U 5 u
1,400 10 10 u 10 U 10 u 10 U 10 u 10 u 10 u 10 u 1 u
5 1 U 10 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
- 1 U 10 u 1 U 1 u 1 U 1 u 1 u 1 u 1 u 1 u
80 1 U 10 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
80 5 U 10 u 5 U 5 u 5 U 5 u 5 u 5 u 5 u 5 u
0.75 1 U 10 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
81 10 U 10 u 10 U 10 u 10 U 10 u 10 u 10 u 10 u 10 u
5 1 U 10 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
100 1 U 10 u 1 U 1 u 1 U 1 u 1 u 1 u 1 u 1 u
2,100 (d) 3.0 10 2.3 2.4 2.3 2.7 25 25 2.7 2.7
80 1 U 10 u 1 U 1 u 1 U 1 u 1 u 1 u 1 u 1 u
19 1 U 10 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
- 10 U 10 u 10 U 10 u 10 U 10 u 10 U 10 u 10 U 10 u
80 1 U 10 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
- 1 U 10 u 1 U 1 u 1 U 1 u 1 U 1 u 1 U 1 u
700 1 U 10 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
45 1 U 10 u 1 U 1 u 1 U 1 u 1 U 1 u 1 U 1 u
- 10 U 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u
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MDE Cleanup
Standards
Analyte Name Cas# for Groundwater
Type I/l Aquifers (b)

Methyl-t-butyl ether 1634-04-4 20
Methylcyclohexane 108-87-2 --
Methylene Chloride 75-09-2 5
Naphthalene 91-20-3 0.17
Styrene 100-42-5 100
Tetrachloroethene 127-18-4 5 (c)
Toluene 108-88-3 1,000
Trichloroethene 79-01-6 5 (©)
Trichlorofluoromethane 75-69-4 --
Vinyl Chloride 75-01-4 2 (©)
cis-1,2-Dichloroethene 156-59-2 70 (©)
cis-1,3-Dichloropropene 10061-01-5 --
m,p-Xylenes 108-38-3 10,000
0-Xylene 95-47-6 10,000
trans-1,2-Dichloroethene 156-60-5 100
trans-1,3-Dichloropropene 10061-02-6 --

TOTAL VOCs: --
Volatile Organic Compounds (EPA Method 8260 - SIM)
1,4-Dioxane 71-55-6 15 (©)

WSP
K:\Emerson\Kop-Flex\_Reports\2019 OMM Report\Tables\2019 OMM Table 1-13-Table 1

Table 1

Historical Influent Results
Former Kop-Flex Facility
Hanover, Maryland

Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1

3/13/2017 3/15/2017 3/20/2017 3/23/2017 3/29/2017 4/3/2017 4/12/2017 4/19/2017 5/8/2017 6/21/2017
1 U 10 U 1 U 1 U 1 U 1 U 1 U 1 u 1 U 1 u
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1 U 10 1 U 1 U 11 1 U 1 U 1 u 1 U 1 u
1 U 10 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 10 U 1 U 1 U 1 U 1 U 1 U 1 u 1 U 1 u
1 U 10 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 10 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 u
1.9 10 2.2 2.8 2.8 3.0 3.0 2.9 2.6 2.2
5 ) 10 U 5 ) 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1 U 10 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2.2 10 1.2 1.8 1.9 2.5 2.6 2.2 1.9 14
1 U 10 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2 U 10 U 2 U 2 U 2 U 2 U 2 U 2 u 2 U 2 u
1 U 10 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 10 U 1 U 1 U 1 U 1 U 1 U 1 u 1 U 1 u
1 U 10 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
538.7 752 470.2 5911 603.6 603.8 586.6 589.6 486.8 416.4
250 440 360 330 340 330 290 270 220 190
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Table 1

Historical Influent Results
Former Kop-Flex Facility
Hanover, Maryland

MDE Cleanup Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1
Standards 7/10/2017 8/3/2017 9/11/2017 10/9/2017 11/7/2017 12/11/2017 1/10/2018 2/7/2018 3/19/2018 4/17/2018
Analyte Name Cas# for Groundwater

Type I/l Aquifers (b)

Volatile Organic Compounds (EPA Method 8260)

1,1,1-Trichloroethane 71-55-6 200 (c) 44 41 35 32 32 26 25 26 23 22

1,1,2,2-Tetrachloroethane 79-34-5 0.076 1 U 1 U 1 U 1 U 1 ] 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloro-1,2,2-Trifluoroethane 76-13-1 -- 1 U 1 U 1 ] 1 U 1 ] 1 U 1 U 1 ) 1 U 1 U
1,1,2-Trichloroethane 79-00-5 5 1 U 1 U 1 ] 1 U 1 ] 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethane 75-34-3 2.8 (d) 57 49 40 44 47 48 51 58 61 64

1,1-Dichloroethene 75-35-4 7 (©) 250 230 240 200 240 250 270 260 290 320

1,2,3-Trichlorobenzene 87-61-6 -- 1 U 1 U 1 ] 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2,4-Trichlorobenzene 120-82-1 70 1 U 1 U 1 ] 1 U 1 ] 1 U 1 U 1 U 1 U 1 U
1,2-Dibromo-3-Chloropropane 96-12-8 0.20 5 U 5 U 5 ] 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1,2-Dibromoethane (EDB) 106-93-4 0.050 1 U 1 U 1 U 1 U 1 ] 1 U 1 U 1 U 1 U 1 U
1,2-Dichlorobenzene 95-50-1 600 1 U 1 U 1 ] 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethane 107-06-2 5 (©) 2.1 2.0 1.7 1.6 1.8 1.8 2.0 2.4 2.3 2.3

1,2-Dichloropropane 78-87-5 5 1 U 1 U 1 ] 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,3-Dichlorobenzene 541-73-1 -- 1 U 1 U 1 ] 1 U 1 ] 1 U 1 U 1 U 1 U 1 U
1,4-Dichlorobenzene 106-46-7 75 1 U 1 U 1 ] 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2-Butanone (MEK) 78-93-3 560 10 U 10 U 10 U 10 U 10 ] 10 U 10 U 10 U 10 U 10 U
2-Hexanone 591-78-6 -- 5 U 5 U 5 U 5 U 5 ] 5 U 5 U 5 U 5 U 5 U
4-Methyl-2-Pentanone 108-10-1 630 5 U 5 U 5 ] 5 U 5 ] 5 U 5 U 5 U 5 U 5 U
Acetone 67-64-1 1,400 10 U 10 U 10 U 10 U 10 ] 10 U 10 U 10 U 10 U 10 U
Benzene 71-43-2 5 1 U 1 U 1 ] 1 U 1 ] 1 U 1 U 1 U 1 U 1 U
Bromochloromethane 74-97-5 -- 1 U 1 U 1 ] 1 U 1 ] 1 U 1 U 1 U 1 U 1 U
Bromodichloromethane 75-27-4 80 1 U 1 U 1 ] 1 U 1 ] 1 U 1 U 1 U 1 U 1 U
Bromoform 75-25-2 80 5 U 5 U 5 U 5 U 5 ] 5 U 5 U 5 U 5 U 5 U
Bromomethane 74-83-9 0.75 1 U 1 U 1 ] 1 U 1 ] 1 U 1 U 1 U 1 U 1 U
Carbon Disulfide 75-15-0 81 10 U 10 U 10 U 10 U 10 ] 10 U 10 U 10 U 10 U 10 U
Carbon Tetrachloride 56-23-5 5 1 U 1 U 1 ] 1 U 1 ] 1 U 1 U 1 U 1 U 1 U
Chlorobenzene 108-90-7 100 1 U 1 U 1 ] 1 U 1 ] 1 U 1 U 1 U 1 U 1 U
Chloroethane 75-00-3 2,100 (d) 2.3 1.8 1.7 2.6 2.6 4.2 4.0 4.1 4.6 5.8

Chloroform 67-66-3 80 1 U 1 U 1 U 1 U 1 ] 1 U 1 U 1 U 1 U 1 U
Chloromethane 74-87-3 19 1 U 1 U 1 ] 1 U 1 ] 1 U 1 U 1 U 1 U 1 U
Cyclohexane 110-82-7 -- 10 U 10 U 10 U 10 U 10 ] 10 U 10 U 10 U 10 U 10 U
Dibromochloromethane 124-48-1 80 1 U 1 U 1 ] 1 U 1 ] 1 U 1 U 1 U 1 U 1 U
Dichlorodifluoromethane 75-71-8 -- 1 U 1 U 1 ] 1 U 1 ] 1 U 1 U 1 U 1 U 1 U
Ethylbenzene 100-41-4 700 1 U 1 U 1 0] 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Isopropylbenzene 98-82-8 45 1 U 1 U 1 ] 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methyl Acetate 79-20-9 -- 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

WSP Page 3 of
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Analyte Name

Methyl-t-butyl ether
Methylcyclohexane
Methylene Chloride
Naphthalene

Styrene
Tetrachloroethene
Toluene

Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
m,p-Xylenes

0-Xylene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

Cast#

1634-04-4
108-87-2
75-09-2
91-20-3
100-42-5
127-18-4
108-88-3
79-01-6
75-69-4
75-01-4
156-59-2
10061-01-5
108-38-3
95-47-6
156-60-5
10061-02-6

TOTAL VOCs:

Volatile Organic Compounds (EPA Method 8260 - SIM)

1,4-Dioxane

WSP

71-55-6

MDE Cleanup

Standards

for Groundwater

Type I/l Aquifers (b)

20

15
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(©)
(©

(©)
(©)

(©

358.9

170

Influent VSP-1
7/10/2017

cC ccccccc

ccccc

Historical Influent Results
Former Kop-Flex Facility
Hanover, Maryland

327.1

170

Influent VSP-1
8/3/2017

cC ccccccc

ccccc

Table 1

Influent VSP-1

9/11/2017

e

=
\l

PR R NR R RO

320.1

160

ccccccc

cCccccccc

283.0

160

Influent VSP-1
10/9/2017

cC ccccccc

ccccc

326.4

150

Influent VSP-1
11/7/2017

cC C ccccccc

cCcccc

150

Influent VSP-1
12/11/2017

cC ccccccc

ccccc

Influent VSP-1

1/10/2018
1 U
10 u
1 U
1 u
1 U
1 U
1 U
1.7
5 U
1 U
1.7
1 U
2 U
1 U
1 U
1 U
355.4
180

el

1.8

= o1

2.0

PR RN

354.3

170

Influent VSP-1
2/7/2018

cCC ccccccc

cCcccc

Influent VSP-1

3/19/2018
1 U
10 u
1 U
1 u
1 U
1 U
1 U
1.7
5 U
1 U
2.2
1 U
2 U
1 U
1 U
1 U
384.8
150

PR RN

418.1

150

Influent VSP-1
4/17/2018

cCC ccccccc

ccccc
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WSP
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Analyte Name

Cast#

Volatile Organic Compounds (EPA Method 8260)

1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane

1,1,2-Trichloro-1,2,2-Trifluoroethane

1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene

1,2-Dibromo-3-Chloropropane

1,2-Dibromoethane (EDB)
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-Pentanone
Acetone

Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
Methyl Acetate

71-55-6
79-34-5
76-13-1
79-00-5
75-34-3
75-35-4
87-61-6
120-82-1
96-12-8
106-93-4
95-50-1
107-06-2
78-87-5
541-73-1
106-46-7
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
74-97-5
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
110-82-7
124-48-1
75-71-8
100-41-4
98-82-8
79-20-9

MDE Cleanup

Standards

for Groundwater

Type I/l Aquifers (b)

200
0.076

560

630
1,400

80
80
0.75
81

100
2,100

700

(©

(d)
(©)

(©

(d)

Influent VSP-1
5/8/2018

cCccCc

cCcccc

ccccccccccccccc

cccccccc

Table 1

Influent VSP-1
6/5/2018

cCccCc

ccccc

ccccccccccccccc

cccccccc

Historical Influent Results
Former Kop-Flex Facility
Hanover, Maryland

24

e

320

e

Influent VSP-1
7/12/2018

(€)

cCcCcC

cCcccc

ccccccccccccccc

cccccccc

28

[

72
330

PR o

Influent VSP-1
10/3/2018

cCccCc

ccccc

ccccccccccccccc

cccccccc

330

B RO

Influent VSP-1
1/8/2019

cCcCcC

cCcccc

ccccccccccccccc

cccccccc

27

Y

240

PR RPNREROR PR

(620651

Influent VSP-1
4/4/2019

cCccCc

ccccc

ccccccccccccccc

cccccccc

Influent VSP-1
5/8/2019

cCcCcC

cCcCccCccc

cCcCcCccccccccccccc

ccCcccccc

27
1.0
1.0
1.0
44
230
1.0
1.0
5.0
1.0
1.0
1.7
1.0
1.0
1.0
10
5.0
5.0
10
1.0
1.0
1.0
5.0
1.0
10
1.0
1.0
3.90
1.0
1.0
10
1.0
1.0
1.0
1.0
10

Influent VSP-1
7/2/2019

cCccCc

cCcccc

ccccccccccccccc

cccccccc

20
1.0
1.0
1.0
43
240
1.0
1.0
5.0
1.0
1.0
15
1.0
1.0
1.0
10
5.0
5.0
10
1.0
1.0
1.0
5.0
1.0
10
1.0
1.0

1.0
1.0
10
1.0
1.0
1.0
1.0
10

Influent VSP-1
10/16/2019

cCcCcC

cCccCccc

cCCcCcCccccccccccccc

ccCcccccc
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Analyte Name

Methyl-t-butyl ether
Methylcyclohexane
Methylene Chloride
Naphthalene

Styrene
Tetrachloroethene
Toluene

Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
m,p-Xylenes

0-Xylene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

Cast#

1634-04-4
108-87-2
75-09-2
91-20-3
100-42-5
127-18-4
108-88-3
79-01-6
75-69-4
75-01-4
156-59-2
10061-01-5
108-38-3
95-47-6
156-60-5
10061-02-6

TOTAL VOCs:

Volatile Organic Compounds (EPA Method 8260 - SIM)

1,4-Dioxane

WSP

71-55-6

K:\Emerson\Kop-Flex\_Reports\2019 OMM Report\Tables\2019 OMM Table 1-13-Table 1

MDE Cleanup

Standards

for Groundwater

Type I/l Aquifers (b)

20

15

(©)
(©

(©)
(©)

(©

Table 1

Historical Influent Results
Former Kop-Flex Facility
Hanover, Maryland

Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1 Influent VSP-1

5/8/2018 6/5/2018 7/12/2018 10/3/2018 1/8/2019 4/4/2019 5/8/2019 7/2/2019
(e)

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.0
10 U 10 U 10 U 10 U 10 U 10 U 10 u 10
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.0
1 U 1 U 1 U 1 U 1 U 1.6 1 u 1.0
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.0
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.0
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.0
1.7 1.9 1.8 1.9 1.6 1.6 1.6 15
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5.0
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.0
2.5 2.7 2.7 2.6 2.1 1.8 1.7 1.6
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.0
2 U 2 U 2 U 2 U 2 U 2 U 2 U 2.0
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.0
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.0
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.0

413.0 423.4 432.7 443.3 424.6 332.5 349.1 309.7
170 140 130 150 150 130 130 150

Notes:

a/ MDE = Maryland Department of the Environment; EPA = US Environmental Protection Agency;
VOC = volatile organic compound; SIM = Selected lon Monitoring; U = not detected above the method detection limit;
-- = no existing cleanup standar
All concentrations are in micrograms per liter (ug/L).
Results shown in highlight armbld exceed the cleanup standar

b/ All cleanup standards, except for 1,4-dioxane, are equal to the Maryland Generic Numeric Cleanup Standards for Groundwater,
Type | and Il Aquifers, from the State of Maryland Interim Final Guidance (October 2018). Accessed May 27, 2020:
https://mde.maryland.gov/programs/LAND/MarylandBrownfieldVCP/Documents/www.mde.state.md.us/assets/docur
E%20S0il%20and%20Groundwater%20Cleanup%20Standards%2010-2018%20Interim%20Final%20Update%203

¢/ Numeric cleanup standards are equal to those in Section 6 of WSP's October 2, 2015, Response Action Plan, Revision 2.

d/ Numeric cleanup standards for 1,1-dichloroethane and chloroethane reflect the current standards promulgated by the State of
Maryland in October 2018 and differ from those in Section 6 of WSP's October 2, 2015, Response Action Plan, Revision 2.

e/ Reduced influent monitoring frequency to quarterly effective July 2018.

cC ccccccc

cCcccc

1.0
10
1.0
1.0
1.0
1.0
1.0
1.2
5.0
1.0
1.3
1.0
2.0
1.0
1.0
1.0

311.0

120

Influent VSP-1
10/16/2019

ccCccccc

cC C

cCccCccc
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Table 2
Historical Effluent Results - NPDES Permit Constituents

Former Kop-Flex Facility
Hanover, Maryland

Sample ID: Effluent VSP-4 Effluent VSP-4 Effluent VSP-4 Effluent VSP-4 Effluent VSP-4 Effluent VSP-4 Effluent VSP-4 Effluent VSP-4 Effluent VSP-4 Effluent VSP-4

Date: 03/13/2017 3/20/2017 3/29/2017 3/30/2017 4/3/2017 5/8/2017 6/21/2017 7/10/2017 8/3/2017 9/11/2017
Analyte Name Units Cas# Permit Limits

Volatile Organic Compounds (EPA Method 624)

1,1,1-Trichloroethane ug/L 71-55-6 5.0 U 5.0 ] 5.0 U NA 5.0 U 5.0 ] 5.0 U 5.0 U 5.0 U 5.0 U
1,1,2,2-Tetrachloroethane Ho/L 79-34-5 5.0 U 5.0 0] 5.0 U NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
1,1,2-Trichloroethane ug/L 79-00-5 5.0 U 5.0 ] 5.0 U NA 5.0 U 5.0 ] 5.0 U 5.0 U 5.0 U 5.0 U
1,1-Dichloroethane Ho/L 75-34-3 5.0 U 5.0 ] 5.0 U NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
1,1-Dichloroethene ug/L 75-35-4 5.0 U 5.0 ] 5.0 U NA 5.0 U 5.0 ] 5.0 U 5.0 U 5.0 U 5.0 U
1,2-Dichlorobenzene uo/L 95-50-1 5.0 ) 5.0 U 5.0 ) NA 5.0 ) 5.0 U 5.0 ) 5.0 U 5.0 ) 5.0 U
1,2-Dichloroethane ug/L 107-06-2 5.0 U 5.0 ] 5.0 U NA 5.0 U 5.0 ] 5.0 U 5.0 U 5.0 U 5.0 U
1,2-Dichloropropane uo/L 78-87-5 5.0 ) 5.0 U 5.0 ) NA 5.0 ) 5.0 U 5.0 ) 5.0 U 5.0 ) 5.0 U
1,3-Dichlorobenzene ug/L 541-73-1 5.0 U 5.0 ] 5.0 U NA 5.0 U 5.0 ] 5.0 U 5.0 U 5.0 U 5.0 U
1,4-Dichlorobenzene uo/L 106-46-7 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 ] 5.0 U 5.0 U 5.0 U 5.0 U
2-Chloroethyl Vinyl Ether ug/L 110-75-8 5.0 U 5.0 ] 5.0 U NA 5.0 U 5.0 ] 5.0 U 5.0 U 5.0 U 5.0 U
Benzene uo/L 71-43-2 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 ] 5.0 U 5.0 U 5.0 U 5.0 U
Bromodichloromethane ug/L 75-27-4 5.0 U 5.0 ] 5.0 U NA 5.0 U 5.0 ] 5.0 U 5.0 U 5.0 U 5.0 U
Bromoform uo/L 75-25-2 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 ] 5.0 U 5.0 U 5.0 U 5.0 U
Bromomethane ug/L 74-83-9 5.0 U 5.0 ] 5.0 U NA 5.0 U 5.0 ] 5.0 U 5.0 U 5.0 U 5.0 U
Car