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1 INTRODUCTION

On behalf of EMERSUB 16 LLC, WSP USA Inc. (WSP) has prepared this Annual Offsite Groundwater Monitoring Report
for activities performed in 2018 with respect to the groundwater plume emanating from the Former Kop-Flex Facility Site
(Site) located at 7555 Harmans Road in Hanover, Maryland (Figure 1). The former Kop-Flex facility is identified as Site
MD0286 under the Brownfield Master Inventory system used by the Maryland Department of the Environment (MDE) Land
Restoration Program. This report pertains to the response action activities that were conducted to address the groundwater
impacts in the offsite areas of the Site. Per the request of Richelle Hanson of MDE, this report will also include sampling
undertaken at non-residential facilities bordering the former Kop-Flex facility to the north (Verizon Communications), and
south and east (Williams Scotsman, Inc.) along with residential communities to the south of Maryland Route 100.

Previous environmental investigations initiated in 1996 identified soil and groundwater impacts associated with historical
releases of chlorinated solvents at the former Kop-Flex facility property. In addition, the results of investigations conducted
in offsite areas beginning in 2012 also showed that site-related VOCs had migrated in the deep groundwater aquifer to the
south and southeast of the former facility. Since that time, an offsite groundwater monitoring plan was developed in
conjunction with the onsite response actions. The objectives of the ongoing monitoring program are to evaluate the trends in
concentrations of site-related VOCs in the aquifer system downgradient of the former Kop-Flex facility and whether
additional actions are warranted to protect the drinking water source in the area.

This 2018 Offsite Groundwater Monitoring Report consists of the following sections:

— Section 2 — Site Background

— Section 3 — Site Conceptual Model and Hydrogeology

— Section 4 — Monitoring Well Installation Activities

— Section 5 — Sampling Procedures

— Section 6 — 2018 Quarterly Sampling Results

— Section 7 — Summary and Conclusions, including 2019 monitoring activities
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2 SITE BACKGROUND

2.1 SITE DESCRIPTION

The former Kop-Flex facility is located at 7555 Harmans Road in Hanover, Anne Arundel County, Maryland. The site
occupies a total area of approximately 25 acres and contains three buildings - two manufacturing/office buildings and a small
groundwater treatment facility in the west-central portion of the property - which were constructed during re-development in
2016 (Figure 1). The property is bordered to the north by the Verizon maintenance facility; to the east and south by the
Williams Scotsman facility, and to the west by undeveloped land along Stony Run, a tributary of the Patapsco River, new
townhome development, and Harmans Road.

The former facility was constructed on previously undeveloped land in 1969 by Koppers Company, Inc., a predecessor in real
estate interest of Kop-Flex, Inc. Emerson acquired Kop-Flex in 1996. Kop-Flex manufactured flexible couplings for the
mechanical power transmission industry at the site. Manufacturing operations at the facility ceased in late 2012, and all
equipment and machining lines have been decommissioned and removed from the Site. In December 2014, Emerson
transferred the property to EMERSUB 16 LLC in preparation of selling the property to a third party, Harmans Road
Associates, LLC, a corporate entity established by Trammell Crow, for future redevelopment.

Land use in nearby areas of the site is primarily characterized by residential developments (single-family homes and
townhouses) and undeveloped land. A small number of areas, primarily to the north and east, have been designated for
commercial and light industrial/industrial park use. A table summarizing the nearby properties is provided below.

Direction Operator Name Address Property Use

North Verizon 7545 Harmans Road Maintenance Facility

South William Scotsman, beyond | 7539 Harmans Road Mobile Trailer Distributor —
which is Maryland State Office Area and Trailer Storage
Route 100

East William Scotsman, beyond | 7539 Harmans Road Mobile Trailer Distributor —
which are railroad tracks Trailer Storage

West Stony Run and surrounding | - Single family homes and town
undeveloped land and homes
Residential Neighborhood
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3 SITE GEOLOGY AND HYDROGEOLOGY

3.1 ENVIRONMENTAL SETTING

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

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

3.2 LOCAL GEOLOGY

Evaluation of the borehole lithologic data, considering the regional stratigraphic framework, indicates the predominant
unconsolidated deposits in the Hanover-Severn area include units of the Lower Cretaceous Potomac Group. The most
detailed lithologic information is provided by the logging of cores obtained from boreholes drilled for the offsite monitoring
wells installed in 2014 and 2018 (Figure 2). Based on this data, the following discussion provides an overview of the
geologic conditions in the onsite and offsite areas.

The upper-most inter-bedded sand and clay sediment at the former facility property and adjacent parcels are a combination of
Quaternary alluvial sediments associated with the depositional processes along the Stony Run drainage system and fill
materials associated with historical site activities. The Quaternary alluvium consists of a complexly inter-bedded and inter-
fingered sequence of coarse-grained (sands with gravel) and fine-grained (silt and clay) deposits. Occasional sand zones may
exist as either isolated bodies within the finer grained sediments, or inter-fingered to interbedded layers that reflect the
gradational transition between the overlying and underlying sediments. Based on the boring logs, the maximum thickness of
these surficial deposits is less than 20 feet (Figure 2).

Lower Cretaceous litho-stratigraphic units underlie the surficial deposits down to an elevation of greater than -200 feet mean
sea level (MSL). The primary Cretaceous-age units of interest beneath the former Kop-Flex facility and offsite area to the
south include the following:

— Patapsco Formation (Upper and Lower Patapsco Aquifers)

— Arundel Clay

— Patuxent Formation (Patuxent Aquifer)

Specific information on these aquifers, shown in Figure 2, and the Arundel Clay is provided below.
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3.3 LOCAL HYDROGEOLOGY

3.3.1 UPPER PATAPSCO AQUIFER

The Upper Patapsco aquifer is the shallowest hydrogeologic unit in the area of interest. Based on the hydrogeologic cross-
section, the outcrop area for this aquifer extends from the vicinity of Reece Road and Old Camp Meade Road south and east
beyond Telegraph Road (Maryland Route 170). The aquifer is comprised of mostly fine-medium sands, which are
interbedded with clay deposits and is underlain by clayey deposits that serve as the confining unit for the Lower Patapsco
aquifer.

Given the shallow nature of this aquifer, groundwater is presumed to occur under an unconfined condition within the Severn
area. However, the aquifer thickness is uncertain due to the absence of shallow monitoring wells in the residential areas
south of Reece Road. Based on water level data from observation wells located a short distance along strike to the northeast,
the thickness of the unconfined Upper Patapsco aquifer in the Andorick Acres neighborhood would be on the order of
approximately 50 feet.

3.3.2 LOWER PATAPSCO AQUIFER

The Lower Patapsco aquifer extends over the entire area of interest and ranges in thickness from approximately 150 feet at
the southern boundary of the Kop-Flex property to approximately 300 feet in the Andorick Acres development south of
Reece Road. Based on the borehole lithologic data, an extensive clayey layer separates the lower sand-rich zone from the
overlying sand and inter-layered sand and clay deposits south of Maryland Route 100. The fine-grained low permeability
sediments of the Patapsco formation serve as the confining unit much of this aquifer in the offsite area.

As part of the quarterly sampling program for the offsite monitoring wells, water level measurements are obtained during
each groundwater monitoring event. Evaluation of the water level data from offsite wells MW-25 and MW-28 indicates an
unconfined groundwater condition in the upper-most sand zone and semi-confined conditions within the deeper sandy
deposits. The thickness of this deep sand zone varies from approximately 90 feet at the Kop-Flex property to 130 feet further
downgradient in the Andorick Acres neighborhood. Evaluation of the hydraulic head data indicates a generally south-
southeast flow path for groundwater in the confined portion of this aquifer.

3.3.3 ARUNDEL CLAY

The Arundel clay underlies the Lower Patapsco aquifer. This unit consists predominately of clay that ranges in color from
gray to dark gray and red to very dark brown, with rare beds of well-graded sand. Organic (plant) matter is present
throughout much of the clayey deposits comprising this litho-stratigraphic unit in the offsite area. Based on the lithologic
logs for offsite wells that were advanced through the Arundel Clay and into the underlying Patuxent Aquifer (MW-30D-413,
and MW-36D), the approximate thickness for this unit ranges from 90 feet to 125 feet over the Hanover-Severn area.

3.3.4 PATUXENT AQUIFER

The Patuxent aquifer is the deepest aquifer encountered in the Severn area, and comprises the porous sand deposits of the
Patuxent Formation underlying the Arundel Clay. Detailed information on the texture and thickness of this hydrogeologic
unit is minimal in the area of interest due to the limited advancement of well boreholes into this aquifer. Based on regional
studies, the Patuxent aquifer is believed to approach a thickness of approximately 250 feet in western Anne Arundel County.
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Prior to the 2018 well installation activities, no monitoring wells had been completed in the Patuxent aquifer as part of the
offsite groundwater investigation activities. The deeper well at the MW-30D location, as well as MW-36D, were installed
beneath the Arundel Clay to provide more hydrogeologic and geochemical information from this aquifer.
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4 2018 MONITORING WELL INSTALLATION
ACTIVITIES

4.1 DRILLING AND WELL INSTALLATION

Six offsite monitoring wells - MW-29D, MW-30D well pair, MW-32D, MW-34D, and MW-36D - were installed in March
and April 2018 within Public right of ways (ROW?’s) using the roto-sonic drilling method. The wells were completed in the
Lower Patapsco aquifer at five different locations to further monitor VOC concentrations in groundwater hydraulically
downgradient of the Kop-Flex property. At the MW-30 location, a second well screened in the deeper Patuxent aquifer was
paired with the Lower Patapsco aquifer well. MW-46D was installed on the adjacent Verizon property after the monitoring
wells in the public ROW’s were completed. The purpose of this monitoring well is to evaluate site-related VOCs in the
northeast portion of the VOC plume. These new monitoring well locations are shown on Figure 3.

During borehole advancement, continuous, 10-20-foot-long cores of the unconsolidated aquifer materials were obtained
using a 4-inch-diameter core barrel. The recovered material from each core run was logged using the Unified Soil
Classification System by a WSP Geologist, and the descriptive information recorded in a bound field notebook. Lithologic
descriptions of the aquifer material contained in the core samples and discrete interval groundwater sampling results were
used to determine the actual borehole termination depth. The depth for each well borehole is provided in Table 1.

For wells completed in the upper portion of the Patuxent aquifer, advancement of the boring was halted upon identification of
the dark-colored, carbonaceous clayey sediments indicative of the Arundel Clay confining unit. The borehole was then over-
drilled to an approximate depth of 2 feet below the top of the confining clay unit, and a 7-inch diameter temporary steel
casing seated into the clayey unit to seal off the overlying Lower Patapsco sand deposits. Drilling continued through the
temporary casing to the termination depth.

Following the drilling and groundwater depth-discrete profiling activities (described in Section 4.2), each borehole was
completed as a single groundwater monitoring well. The well depth and screen interval were determined in the field based on
the depth-discrete groundwater profiling (both field screening and laboratory results) and available hydrogeologic data for the
aquifer. Since all well borings (except MW-30D-273) were terminated at a greater depth than the actual well completion
depth, the borehole was backfilled with bentonite chips to allow for construction of the well at the desired depth.
Construction information for all offsite monitoring wells is provided in Table 1.

4.2 GROUNDWATER PROFILING

Depth-discrete groundwater sampling, or groundwater profiling, was performed during installation of the deepest well
borehole at each of the new monitoring well locations. The following discussion provides a summary of the profiling
activities and analytical data for the samples collected during borehole advancement. Additional information regarding the
groundwater profiling procedures and results, including laboratory analytical reports for the samples, can be found in
Quarterly Status Reports No. 6* and 72 for the offsite area.

1 WSP USA (2018) Quarterly Status Report No. 6 — Offsite Area. Former Kop-Flex Facility, Hanover, Maryland
2 WSP USA (2018) Quarterly Status Report No. 7 — Offsite Area. Former Kop-Flex Facility, Hanover, Maryland
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During borehole advancement, depth-discrete groundwater samples were collected at approximately 10-foot intervals in the
following hydro-stratigraphic units:

— Lower portion of the Lower Patapsco aquifer;

— Sand layer in the upper portion of the Arundel Clay;

— Upper portion of the Patuxent aquifer

At each sample interval, a 5-foot long screen point and K-packer assembly were placed down the temporary 6-inch casing
and then exposed to the aquifer materials by retracting the temporary casing. Water was then continuously purged from the
sampler using a Grundfos Redi-Flo 2 sampling pump to ensure that representative groundwater, which had not been affected
by the drilling activities, was moving into the screen point at the selected depth interval. During purging, field
hydrogeochemical parameters, including temperature, pH, specific conductance, and turbidity, were monitored with a Horiba
U-52 multiparameter water quality meter at regular (5-10 minute) intervals, and the measurements recorded in the field
notebook. Once the field parameters stabilized and pH dropped to a level more indicative of natural groundwater conditions,
groundwater samples were collected for field screening and laboratory analysis.

The groundwater samples were field screened for 1,1-dichloroethene (DCE) using compound-specific colorimetric tubes and
submitted to a certified laboratory for VOC analysis using USEPA Test Method 8260B. An expedited (less than 24-hour)
turn-around time was requested for the samples to allow for real-time evaluation of this and other site-related VOC
concentrations within the water-bearing zones in the aquifer system. As mentioned above, the laboratory analytical results
were reviewed to assess the vertical distribution of site-related VOCs and guide the construction of the monitoring well(s) at
each location.

The highest site-related VOC concentrations were detected in the 71 to 76-foot (159.3pg/l) and 81 to 86-foot (239.5ug/1)
samples from the MW-46D well borehole; as well as the 201 to 206-foot sample (119 pg/l) and the 211 to 216-foot sample
(140.4 pg/l) from the MW-36D borehole. For these samples, 1,1-DCE was the only site-related VOC that exceeded the
Maryland Groundwater Quality Standards. The samples from the MW-46D location were collected from the upper 15-20
feet of the confined portion of the Lower Patapsco Aquifer. The deeper samples from MW-46D well borehole - 101 to 106
feet and 111 to 116 feet - contained much lower concentrations of site related VOCs (6.1 pg/l and 4.1 pg/l respectively). For
the MW-36D location, the samples with the slightly elevated VOC detections were from the sand deposits comprising the
lower-most portion of the Lower Patapsco aquifer. The sample from 231 to 236 feet contained site-related VOCs of just 7
pg/l.  The groundwater samples collected from the deeper Patuxent aquifer at the MW-36D location did not have laboratory
detections of site-related VOCs.

The monitoring wells within the MW-30 pair also had very low detections of site-related VOCs, ranging from 1.1 to 6.3 pg/l,
in the samples from the lower portion of the Lower Patapsco Aquifer and the Arundel Clay sand layer. No VOCs were
present in these samples at concentrations above the Maryland Groundwater Quality Standards. In addition, there were no
detections in the groundwater samples from the Patuxent Aquifer.
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5 SAMPLING PLAN AND FIELD
PROCEDURES

5.1 SAMPLING PLAN

In the first quarter of 2018, the groundwater monitoring event involved the sampling of the nine offsite monitoring wells
installed in 2014, as this round of samples was collected prior to the 2018 well installation activities. Sampling protocols
outlined in the September 2015 Offsite Groundwater Monitoring Plan (Monitoring Plan) were followed for this event. The
remaining 2018 sampling events in the offsite area south of Maryland Route 100 were conducted in accordance with the 2015
Monitoring Plan following installation of the additional monitoring wells. This plan constituted the baseline sampling of the
new wells comprising the offsite monitoring well network together with the continued, but less frequent, monitoring of the
previously installed (2014) wells. The following is a description of the sampling plan for these offsite wells.

For new monitoring wells MW-29D, MW-30D pair, MW-32D, MW-34D, and MW-36D, groundwater samples were
collected on a quarterly basis to characterize the hydrogeochemical conditions at these locations in either the Lower Patapsco
and Patuxent aquifers, and evaluate the presence of seasonal fluctuations in VOC concentrations. The first baseline sampling
event took place in the second quarter of calendar year 2018; therefore, the last quarter of baseline sampling will take place in
the first quarter of 2019. The remaining offsite monitoring wells - MW-25D pair, MW-28D, MW-31D, MW-33D pair, and
MW-35 - transitioned to being sampled on a semi-annual basis for the baseline (2018) year. Based on an agreement with
MDE, the shallow wells in the unconfined portion of the Lower Patapsco aquifer, MW-25 and MW-28 were removed from
the sampling program following the second quarter of 2018.

The sampling of existing wells MW-24D and MW-45 on the Williams-Scotsman property, along with new well MW-46D on
the Verizon property, was consistent with the monitoring plan for the onsite wells. Based on this monitoring program,
groundwater samples were collected semi-annually from these wells.

5.2 WATER LEVEL MEASUREMENTS

Field measurements of the depth to standing water in offsite monitoring wells were obtained during each sampling event
using an electronic water level indicator. Static water level and total well depth measurements were taken at each monitoring
well to determine fluctuations in the hydraulic head within the portion of the aquifer system screened by the well and identify
potential siltation problems inside the well casing. All field measurements were recorded in a bound field notebook. Historic
and 2018 water level measurements for the offsite monitoring wells are included in Table 2.

5.3 HYDRASLEEVE SAMPLING

The HydraSleeve™ sampling method was used to collect groundwater samples from the offsite monitoring wells in 2018.
The HydraSleeve™ is a passive sampling technology capable of collecting representative groundwater samples for analysis
of chlorinated VOCs and 1,4-dioxane. The depth intervals for deployment of the HydraSleeve™ samplers in the offsite wells
are provided in Table 3.

The 2.5-foot long HydraSleeve™ sampler was attached to a weighted, nylon suspension tether and set at the pre-determined
depth within the screened interval. The suspension line was then secured at the well head to ensure the sampler remains at
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the designated depth during the stabilization period. Following a minimum 2-week equilibration period, the groundwater
sample was collected by continuously pulling upward on the HydraSleeve™ until full. The HydraSleeve™ was removed
from the well, and the sample immediately collected in the appropriate containers to minimize the diffusive loss of VOCs
through the polyethylene wall of the sampler. After obtaining the requisite sample volume for chemical analysis, a
representative aliquot of the remaining water is placed into the sample cup of a multi-parameter field meter for measurement
of the following hydrogeochemical parameters:

— Temperature

— pH

— Specific conductivity

— Turbidity

The field parameter measurements for each sample are then documented in a field notebook. Table 4 summarizes the field
parameter measurements for the offsite monitoring wells during the 2018 sampling events. The specific conductivity and
turbidity could not be accurately measured during the February event due to malfunctioning of the field meter.

Following sample collection, a new HydraSleeve™ sampler was deployed in each well for the next sampling event.

5.4 ANALYTICAL METHODS

All groundwater samples were analyzed by a certified laboratory for VOCs using U.S. EPA SW-846 Test Method 8260B. In
addition, the samples were analyzed for 1,4-dioxane using modified U.S. EPA Method 8260B with selective ion monitoring
(SIM). These test methods were also used for field quality control (QC) samples —i.e., trip blanks, duplicate samples etc.
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6 2018 GROUNDWATER MONITORING
RESULTS

6.1 GROUNDWATER QUALITY STANDARDS FOR SITE-RELATED
VOCS

The analytical results for all offsite monitoring wells are summarized in Table 5, and the 2018 analytical results are shown on
Figure 4. Certified laboratory reports for each sampling event are included in Appendix A.

The cleanup criteria for all site-related constituents of concern (COCs), excluding 1,4-dioxane, detected in the offsite area are
equivalent to the promulgated MDE groundwater quality standards listed below.

— 1,1,1-Trichloroethane (TCA) — 200 micrograms per liter (ug/l)
— 1,1-DCE -7 pg/l

— 1,2-Dichloroethane (DCA) -5 pg/l

— 1,1-DCA-90 pg/l

— cis-1,2-DCE - 70 pg/l

— Trichloroethene (TCE) — 5 pg/l

These values correspond to the standards for Type | and Il aquifers, and maximum contaminant levels (MCLs) and secondary
MCLs developed by the U.S. Environmental Protection Agency (EPA) under the Safe Drinking Water Act. Based on the site
hydrogeologic and hydrogeochemical data, the Lower Patapsco aquifer and Patuxent aquifer meet the definition of a Type |
aquifer provided in the MDE document Cleanup Standards for Soil and Groundwater, Interim Final Guidance (Update No.
2.1).

At present, no groundwater quality standard has been promulgated by MDE or U.S. EPA for 1,4-dioxane. Using the current
default exposure factors developed by U.S. EPA and a target cancer risk of 1E-5, MDE has used a calculated risk-based
groundwater criterion for 1,4-dioxane of 4.6 pg/l with respect to the plume emanating from the former Kop-Flex facility
property. Based on the known use of private wells as a potable water source in the residential areas containing the
monitoring well network, this risk-based level has been adopted to evaluate the extent of impacted groundwater for the offsite
area.

The following section discuss the analytical results for each quarterly sampling event, with the primary focus on the site-
related COCs listed above.

6.2 RESULTS OF QUARTERLY SAMPLING EVENTS

6.2.1 1ST QUARTER 2018

First quarter groundwater samples were collected from the nine offsite monitoring wells (MW-25, MW-25D-130, MW-25D-
192, MW-28, MW-28D, MW-31D, MW-33D-235, MW-33D-295, MW-35D) installed in 2014, on February 13-14, 2018.
Laboratory analytical data packages are included as Appendix A, and the sample results are summarized in Table 5.
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No site-related COCs were detected in the groundwater samples collected from shallow wells MW-25 and MW-28 screened
in the unconfined portion of the Lower Patapsco aquifer. Concentrations of the primary site-related VOCs in the confined
Lower Patapsco aquifer south of Maryland Route 100 are provided in Figure 4. Overall, the concentrations of the site-related
VOCs and 1,4-dioxane in the February 2018 groundwater samples from wells screened in the confined portion of the Lower
Patapsco aquifer were similar to the levels detected in the samples collected during previous sampling events in 2017. For the
two deep wells at the MW-25/MW-25D location, the total concentration of site-related VOCs and 1,4-dioxane in the MW-
25D-130 sample (234.8 pg/l), is higher than the total concentration detected in the deeper well at this location (MW-25D-
192; 136.6 pg/l). The concentrations of 1,1-DCE and 1,4-dioxane in the samples from both wells exceeded their respective
Groundwater Quality Standard and risk-based comparative criterion, respectively. The lower VOC concentrations in the
sample from MW-25D-192 are consistent with the vertical distribution of constituents in onsite and offsite areas north of
Maryland Route 100. The presence of slightly elevated VOC levels in the MW-25D-192 sample indicate downward
transport and/or dispersion of site-related constituents within the thick sandy deposits in this portion of the aquifer
immediately south of the site. The sampling data for the deep monitoring wells located further downgradient (MW-28D,
MW-31D, MW-35D, and the paired MW-33D wells) indicate non-detect to very low concentrations of site-related VOCs and
1,4-dioxane. The only site-related constituent exceeding the Groundwater Quality Standards was 1,4-dioxane in the M\W-
33D-295 sample (6.9 pg/L).

6.2.2 2ND QUARTER 2018

Groundwater samples were collected from all offsite monitoring wells during the second quarter of 2018 on May 30-31st.
This sampling event represents the first round of baseline monitoring for the newly installed monitoring wells. Laboratory
analytical data packages are included as Appendix A, and the sample results are summarized in Table 5.

No site-related COCs were detected in the samples from the shallow (unconfined) Lower Patapsco aquifer wells in the
residential areas (MW-25 and MW-28), and on the Williams-Scotsman facility to the east of the former Kop-Flex property
(MW-45).

Based on evaluation of the water level data (Table 2 and Figure 5), new confined zone well MW-46D on the neighboring
Verizon maintenance facility is situated hydraulically upgradient of the former Kop-Flex facility. Even with this location
with respect to the inferred flow paths in the Lower Patapsco aquifer, the initial groundwater sample from this well contained
concentrations of 1,1-DCE (29.4 pg/l) and 1,4-dioxane (73.5 pg/l) above their respective standards.

Concentrations of the site-related VOCs and 1,4-dioxane in the groundwater samples from the deeper, confined wells located
downgradient of the former Kop-Flex facility are similar to the levels detected in samples collected during previous
monitoring events and the corresponding distribution of the contaminant plume. The sample from well MW-24D, on the
neighboring William-Scotsman property to the south, contained the highest concentrations of both 1,1-DCE (529 pg/l) and
1,4-dioxane (187 pg/l) (Figure 4). The concentrations in the confined portion of the Lower Patapsco aquifer decrease as
groundwater flows to the south of Route 100. At the MW-25/25D location, the total concentrations of site-related VOCs and
1,4-dioxane ranged from 208.2 pg/l in the MW-25D-130 sample to 127.1 pg/l in the sample from the deeper well at the same
location (MW-25D-192). As mentioned above, the lower VOC concentrations in the sample from MW-25D-192 are
consistent with the vertical distribution of contaminants in deep wells on and a short distance downgradient of the former
Kop-Flex facility, with 1,1-DCE and 1,4-dioxane concentrations exceeding their respective Groundwater Quality Standard
and risk-based comparative criterion, respectively in both samples (Figure 4). In addition, the sampling data for the confined
Lower Patapsco monitoring wells located further downgradient indicate non-detect to low concentrations of site-related
VOCs and 1,4-dioxane. Samples collected from two of the seven wells contained concentrations of 1,1-DCE and/or 1,4-
dioxane exceeding the applicable criteria. Specifically, these included the sample from well MW-30D-273, which contained
27.4 pg/l of 1,1-DCE and 16.4 pg/l of 1,4-dioxane, and well MW-33D-295 with 6.9 pg/l of 1,4-dioxane (Figure 4).
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Groundwater samples collected from the new wells screened in the deeper Patuxent aquifer (MW-30D-413 and MW-36D)
had no detections of site-related VOCs. Tetrachloroethene (PCE) was detected at a concentration of 2.3 pg/l in the sample
from well MW-36D, which is below the Groundwater Quality Standard of 5 pg/l. Based on the historical offsite monitoring
data, the presence of this chlorinated compound is associated with some unknown source and is unrelated to the Former Kop-
Flex Facility Site.

6.2.3 3RD QUARTER 2018

Third quarter groundwater samples were collected from monitoring wells MW-29D, MW-30D-273, MW-30D-413, MW-
32D, MW-34D, and MW-36D on August 23, 2018; representing the second event as part of the baseline monitoring for the
new wells installed in the offsite residential areas. Laboratory analytical data packages are included in Appendix A, and the
sample data are presented in Table 5.

The analytical results for the August 2018 samples are generally similar to the data from the previous (May 2018) monitoring
event. For the wells screened in the confined Lower Patapsco aquifer, site-related COCs were only detected in the
groundwater sample collected from MW-30D-273 (Figure 4). The total COC concentration in this sample (67.9 pg/l) was
slightly higher than the level from the May 2018 sampling event (43.8 pg/l), with concentrations of 1,1-DCE (27.4 pug/l) and
1,4-dioxane (16.4 pg/l) above the applicable criteria.

Groundwater samples collected from the new Patuxent aquifer wells - MW-30D-413 and MW-36D — had no detections of
COCs associated with the Former Kop-Flex Site. PCE, which was detected in the May 2018 sample from well MW-36D, was
not present above the reporting limit in the sample collected during this event.

6.2.4 4TH QUARTER 2018

Fourth quarter groundwater samples were collected from all offsite monitoring wells screened in the confined Lower
Patapsco aquifer and Patuxent aquifer on November 8, 2018. Laboratory analytical data packages are included in Appendix
A, and the data are summarized in Table 5. Figure 4 includes results for the site-related compounds.

As with the May 2018 sample, well MW-46D on the adjacent Verizon property contained low to very low levels of several
site-related VOCs and 1,4-dioxane. Both 1,1-DCE (99.6 pg/l) and 1,4-dioxane (96.7 pg/l) were detected at slightly higher
concentrations than the May 2018 sample, with both levels above their respective numerical comparative criteria.

Well MW-24D on the neighboring William-Scotsman property to the south contained 560 pg/l of 1,1-DCE. However,
contrary to previous sampling events, no 1,4-dioxane was detected above the reporting limit in this sample. This result is not
consistent with the historical sampling data for this well, where 1,4-dioxane has typically been present with detected
concentrations greater than 150 pg/l. WSP will continue to monitor the VOC concentrations detected in this well during the
2019 sampling events.

For the deep wells at the MW-25/MW-25D location, the total concentration of site-related VOCs and 1,4-dioxane in the
MW-25D-130 sample (154.7 pg/l) continues to be higher than the concentrations in the deeper well at this location (MW-
25D-192; 133.8 pg/l). However, the total VOC concentration in the MW-25D-130 sample (114.5 ug/l) were lower than
previous events because of a reduction in the 1,1-DCE concentration (Figure 4). The sampling data for the confined Lower
Patapsco aquifer monitoring wells located further downgradient typically contained non-detect to very low concentrations of
site-related VOCs and 1,4-dioxane (Figure 4). The exception was the sample from well MW-30-273, which contained 44.0
pg/l of 1,1-DCE and 22.2 pg/l of 1,4-dioxane. These concentrations were similar to the levels detected in the August 2018
sample from this well. Additionally, the sample from MW-33D-295 contained a concentration of 1,4-dioxane (6.1 pg/l)
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above the applicable risk-based criterion. It should also be noted the sample from MW-28D contained a concentration of 6.9
pg/l of 1,1-DCE, which is just below the applicable Groundwater Quality Standard of 7 ug/I.

No VOCs were detected in the samples from the deeper wells screened in the Patuxent Aquifer at the MW-30 location (MW-
30-413) and MW-36D (Figure 4). These results are consistent with the previous (August 2018) sampling event.
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/7 SUMMARY AND CONCLUSIONS

/7.1 COC DISTRIBUTION

The overall direction of groundwater flow, and associated migration of dissolved VOCs, in the confined Lower Patapsco
aquifer is to the south/southeast from the site. A potentiometric surface contour map showing the direction of groundwater
flow within this hydrostratigraphic unit based on water level data from the November 2018 sampling event can be found in
Figure 5. The potentiometric surface elevations on the figure are labeled in feet above mean sea level (MSL).

The two, primary site-related COCs in the offsite groundwater are 1,1 DCE and 1,4-dioxane. Based on historical analytical
data, the presence of 1,1-DCE and 1,4-dioxane (and other site-related constituents) is limited to the deeper (confined) Lower
Patapsco aquifer. The concentrations of the site-related VOCs and 1,4-dioxane were generally consistent across the different
rounds of sampling performed to 2018 from wells screened in this portion of the aquifer system. The only exception being
the non-detection of 1,4-dioxane in the November 2018 sample from MW-24D. Iso-concentration maps shown in Figures 6
and 7 depict the inferred horizontal extent of the 1,1 DCE and 1,4-dioxane plumes within the confined portion of the Lower
Patapsco aquifer. These iso-concentration maps were created using data from the May 2018 site-wide sampling event, and
include data for the onsite monitoring wells to get a better sense of the VOC distribution within the aquifer. The offsite wells
containing the highest site-related VOC concentrations - MW-24D on the William Scotsman property and MW-25D-130 in
the Harmans Woods residential community - are located less than % mile south (hydraulically downgradient) of the former
Kop-Flex facility. Other offsite monitoring wells south of Maryland Route 100 that have repeatedly contained 1,1 DCE and
1,4-dioxane above the applicable comparative criteria in recent (2018) samples are MW-30D-273 and MW-33D-295. The
sample results for new wells MW-29D, MW-32D and MW-34D, together with data from the previously installed wells,
delineate the width and downgradient extent of the plume in the confined Lower Patapsco aquifer.

In general, the vertical distribution of site-related chemicals in the Lower Patapsco aquifer is represented by the
concentrations of 1,1-DCE (Figure 8) and 1,4-dioxane (Figure 9) in cross sectional view over the area of interest. The iso-
concentration contours depicting the contaminant plumes incorporates groundwater quality data from the sampling of
residential wells to help assess the COC distribution within the aquifer system. Based on evaluation of the sampling data, the
deep semi-confined sand zone in the Lower Patapsco Aquifer represents the primary hydrostratigraphic interval for the
migration of the COCs in the aquifer system. The regional southeast dip of the lithological units comprising the
hydrogeologic framework results in a corresponding decrease in the depth of the plumes in the downgradient direction from
the former Kop-Flex facility. The detection of very low COC concentrations in depth-discrete samples from the MW-30D
and MW-36D boreholes and deep (300 to 350-foot) residential wells in the Twin Oaks Road and Andorick Acres areas
indicates limited downward migration of constituents into the sand layer occurring in the upper portion of the Arundel Clay
hydrogeologic unit. However, as indicated by the non-detect levels in samples from the Patuxent aquifer, site-related
constituents have not seeped through the thick clayey deposits that comprise the confining aquitard within the
hydrostratigraphic sequence. Additionally, the potential migration of COCs to the indoor air via soil vapor intrusion is
believed to be non-existent for any of the properties within the offsite plume area due to the following site characteristics:

— significant (>100-foot) depth of the COC contamination in groundwater;

— presence of low permeability (clayey) deposits in the shallow subsurface over areas where the depth to the deep
groundwater plume is lowest; and

— generally consistent non-detect COC levels in groundwater samples from shallow wells MW-25 and MW-28

Data from monitoring wells screened below the Arundel Clay in the Patuxent aquifer, MW-30D-413 and MW-36D, show no
site-related VOCs. These sampling results suggest dissolved VOCs comprising the plume in the Lower Patapsco aquifer
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have not migrated through the Arundel Clay to the underlying Patuxent aquifer. As discussed in Section 6.2.2, PCE was
detected in the initial sample from well MW-36D at 2.3 pg/l. Historically, PCE has only been detected at a concentration of
1.1 pg/l in a 2014 sample from well MW-25D-130 in the Harmans Wood community to the north of MW-36D. The
consistent lack of detectable PCE in the offsite monitoring data suggests the isolated detection of this compound is unrelated
to the groundwater plume in the confined Lower Patapsco aquifer that extends into the residential areas south of Route 100.

7.2 COC CONCENTRATION TRENDS

Figures 10 through 14 include graphs that show concentrations of 1,1-DCE and 1,4-dioxane with respect to time for wells
MW-24D, MW-25D-130, MW-25D-192, MW-28D, and MW-33D-295. Additional sampling data is needed from wells
MW-30D-273 and MW-46D to examine the VOC concentrations over time at these offsite monitoring locations.

The data presented in the concentration vs. time plots are for groundwater samples collected using different field methods.
The low-flow sampling procedure was utilized to collect monitoring well samples through the 3 quarter of 2016. Given the
applicability of the HydraSleeve™ sampler determined from the spring/summer 2016 field demonstration study, the use of
this passive sampling device was adopted in place of the low-flow method. The conversion from the low-flow to passive
(HydraSleeve™) method was implemented during the 4" quarter 2016 monitoring event. Since constancy in sampling-
related variables is important when evaluating temporal changes in COC concentrations, the qualitative assessment of trends
in 1,1-DCE and 1,4-dioxane levels in wells samples only considers data for samples obtained using the HydraSleeve ™
sampler.

As shown in the data plots, COC concentrations have exhibited stable trends in some wells (e.g., MW-25D-192 [Figure 12]
and MW-33D-295 [Figure 14]), while other wells, such as MW-24D (Figure 10) and MW-25D-130 (Figure 11) show a
decrease in concentrations of 1,1 DCE and 1,4-dioxane since startup of the onsite groundwater remediation system through
2017 and 2018. Wells MW-24D and MW-25D-130 are the closest downgradient monitoring points to the deep groundwater
recovery wells and are screened in the same portion of the aquifer system as the pumping wells. Thus, the apparent
concentration trends indicated by samples from these monitoring wells are believed to be related to the extraction of COC-
containing groundwater by the onsite hydraulic containment system. The temporal change in COC levels suggests the
hydraulic containment system is successfully removing site-related dissolved VOCs from the confined portion of the Lower
Patapsco aquifer and limiting further offsite migration.

The stability of COC concentrations in the samples from wells MW-28D (Figure 13) and MW-33D-295 (Figure 14), which
are both situated near the limits of the affected groundwater area, indicates the plume has likely reached a stable, or steady-
state, condition. The temporal change in 1,1-DCE levels suggests the hydraulic containment system is successfully treating
site-related dissolved VOCs and limiting further offsite migration.

7.3 PLANNED 2019 OFFSITE GROUNDWATER MONITORING
ACTIVITIES

During 2019, WSP will continue to collect water level data and groundwater samples using the passive, HydraSleeve™
sampling device from the 16 off-property monitoring wells completed in the confined Lower Patapsco and Patuxent aquifers.
The process of collecting water level readings and groundwater quality samples will be consistent with the procedures
described in Sections 5.2 and 5.3 of this report. The management of IDM will follow the procedures described in Section
5.4.
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The offsite groundwater sampling activities will be conducted during the 1%, 2", and 4" quarters of 2019. During the 1%
quarter, water level measurements will be collected from each offsite monitoring well and groundwater samples will be
collected from 6 offsite wells installed in 2018 (MW-29D, MW-30D-273, MW-30D-413, MW-32D, MW-34D, and MW-
36D). This sampling event will comprise the final quarterly, baseline monitoring round required for the wells installed in
2018. Upon completion of this event, these wells will move to a semi-annual sampling schedule to coincide with the other
offsite monitoring wells. The second and fourth quarter sampling will constitute the semi-annual groundwater monitoring
events of 2019. For these sampling events, water levels will be measured at all offsite monitoring wells, including the
shallow wells in the unconfined portion of the Lower Patapsco aquifer and groundwater samples will be collected from all
deep (confined) offsite wells. No groundwater samples will be collected during the 3 quarter of 2019. However, WSP will
collect water level measurements from all offsite monitoring wells to gather additional data on the hydraulic heads within the
Lower Patapsco and Patuxent Aquifers.

The existing well network is sufficient to monitor the distribution of site-related COCs in the Lower Patapsco aquifer and
potential migration of constituents downward to the underlying Patuxent aquifer. Historical analytical results from the
shallow offsite wells (MW-25 and MW-28) indicate site-related COCs are not present in the unconfined portion of the Lower
Patapsco aquifer south of Maryland Route 100. As these wells are no longer part of the offsite monitoring program, WSP
recommends they be abandoned by a Maryland licensed driller under WSP’s supervision.
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