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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 Site (Site) located at 7555
Harmans Road in Hanover, Maryland. This report describes the operation (including maintenance activities) and
effectiveness of the hydraulic containment and treatment system (System) in mitigating groundwater quality impacts to the
aquifer system for the reporting period of January 1, 2020 through December 31, 2020. 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, a subsidiary of Catalent Cell & Gene Therapy (Catalent).

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

— controlling migration of groundwater with volatile organic compounds (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 System runtime was approximately 78% during the 2020 calendar year. Periods of downtime included scheduled and
unscheduled shutdown events, routine maintenance, and replacement of System equipment. System shutdowns were
described in the quarterly Corrective Measures 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 IV.C.3 (Consent
Order) and are also described in this report. There was an extended, planned shutdown of the System from February 25
through March 17 to conduct cleaning of the specialty resin used to treat extracted groundwater. There were also a few
unanticipated extended (1- to 2-week) System shutdowns due to malfunctioning equipment.

Repairs and improvements to address System down-time included replacement of the caustic pump head assembly with an
updated model for the pH adjustment system and re-configuration of the water softener drain line to prevent failure of the
water softener control valve. Transfer pump P-100B and its variable frequency drive (VFD), which stopped functioning
during November 2019, were replaced during September 2020 to ensure transfer pump redundancy and minimize potential
downtime for the System. Additionally, various components of the boiler feedwater tank level switch were replaced to ensure
proper functioning during the resin regeneration process.  The drain valves at the base of both resin vessels, which developed
leaks following the resin cleaning, were also replaced during September 2020.

Based on the 2020 operational data, the System processed approximately 27.7 million gallons of groundwater extracted from
the five recovery wells. Since System start up in March 2017 through the end of December 2020, the System has treated
approximately 121.5 million gallons of water. Using the influent and effluent VOC and 1,4-dioxane concentrations and the
volume of recovered groundwater, it is calculated that approximately 68.06 pounds (lbs) of Site-related VOCs and 31.51 lbs
of 1,4-dioxane were recovered from the aquifer during 2020. The removal efficiency of the resin media was 100% for VOCs
and a minimum of 95.8% for 1,4-dioxane. A total of approximately 514 lbs of Site-related VOCs and 1,4-dioxane have been
removed since initiation of corrective measures through the end of the 2020 calendar year.

There were no National Pollutant Discharge Elimination System (NPDES) discharge permit exceedances during the reporting
period. There was a single incident (November 2020) of the effluent sample exceeding the site-specific cleanup level for 1,4-
dioxane (15 micrograms per liter [µg/L]). The exceedance was deemed to represent a short-term anomaly that was probably
caused by a brief “slug” of water with relatively high contaminant concentrations entering the System. WSP and EMERSUB
16 notified the EPA and Maryland Department of the Environment (MDE) of the 1,4-dioxane concentration above the site-
specific cleanup level in the November 2020 sample, and WSP implemented preventative measures to prevent the potential
recurrence of a 1,4-dioxane exceedance in the effluent.  Analysis of the treated water (i.e., effluent), excluding the November
2020 sample, indicated non-detect concentrations of VOCs and non-detect to low levels of 1,4-dioxane, with detected
concentrations ranging from 2.0 µg/L to 6.3 µg/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 and was further investigated during 2019. The reduction in the resin’s 1,4-dioxane adsorptive capacity is
caused by a buildup of organic constituents at the resin sorption sites that is not removed during steam regeneration. WSP
completed a cleaning of the resin during February-March 2020, which involved removing the resin material from the System
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treatment vessels and washing it with a heated caustic solution to remove the buildup of foulants. The cleaning resulted in
improved 1,4-dioxane treatment capacity, as evidenced by the monthly sampling results, but did not return the resin to its
original treatment capacity. Additionally, the rate of breakthrough for 1,4-dioxane has continued to increase during the year
of System operation since the resin cleaning event. WSP has undertaken efforts to research methods to pre-treat the extracted
groundwater to remove the organic foulants prior to treatment by the specialty resin.

The groundwater monitoring data indicates the three RAOs are being achieved. Evaluation of the 2020 groundwater level and
groundwater quality data indicates the capture zones created by pumping from the recovery wells encompasses the extent of
impacted groundwater within the shallow and deep zones of the Lower Patapsco Aquifer (LPA) onsite. Water level contour
maps depicting hydraulic head conditions in the shallow (unconfined) zone of the LPA show a well-developed cone of
depression centered around the shallow recovery wells. The potentiometric surface contour map for the deep (leaky confined)
zone 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 2020 exhibits generally
decreasing trends in VOC and 1,4-dioxane concentrations. The decrease in concentrations is most noticeable in monitoring
wells near the limits of the plume areas, 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
groundwater RAOs. During the second quarter of 2021, WSP will also conduct pilot testing of a treatment technology for
removing organic foulants from the extracted groundwater.  The test results will be used to support decisions on the best
approach for 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 USA Inc. (WSP) is submitting this Annual
Operations, Maintenance, and Monitoring (OM&M) Report describing the activities conducted during the 2020 reporting
period (January 1, 2020 through December 31, 2020) 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.  This report is being submitted in accordance with Section 14.2 of the October 2015 Response Action Plan
(RAP), Revision 2 (WSP 2015a), which requires the submission of OM&M reports to the Maryland Department of the
Environment (MDE) on an annual basis. The annual OM&M Report for calendar year 2019 was submitted to the U.S.
Environmental Protection Agency (EPA) and MDE in July 2020.

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

Groundwater sampling results confirm the existence of Site-related contaminants in both the shallow and deep portions of the
LPA beneath the former Kop-flex property. The Site-related volatile organic compounds (VOCs) in groundwater consist of
1,1,1-trichloroethane (TCA) and its degradation products 1,1-dichloroethane (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 and treatment system (System) discussed in this report was completed in
February 2017 to contain the groundwater plumes in both zones of the LPA. The contaminant plume in the deep confined
portion of the LPA extends offsite to the south-southeast from the former Kop-Flex property. Groundwater conditions in the
off-property area are described in a separate offsite groundwater monitoring report.

1.3 SYSTEM DESCRIPTION
Pursuant to the requirements under the 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 zone of the LPA, and two deep recovery wells (RW-
1D and RW-2D), screened in the deep zone 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 (AMBERSORBTM 560) for the removal of VOCs and 1,4-dioxane, a metering pump for the addition
of caustic soda for pH adjustment, 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 lead vessel is temporarily taken out of operation for regeneration.
The loaded vessel is regenerated onsite using steam process equipment, including a boiler and steam superheater to remove
the adsorbed constituents from the resin. The steam containing the desorbed constituents is discharged to the atmosphere
through the steam reheater. Once the regeneration process is completed, the regenerated vessel is returned to operation as the
lag vessel, and the cycle is repeated.

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/II Aquifers, except as noted for 1,4-dioxane, and are listed in the table below.

Compound Cleanup Standard
(micrograms per liter [µg/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

1,4-Dioxane

70

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 Cleanup 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 µg/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, 2020 through December 31, 2020, the System operated approximately 78% of
the time. Some downtime was related to the completion of routine maintenance activities, such as changing bag filters,
cleaning strainers, or testing the high-sump alarm, in accordance with WSP’s OM&M Manual (WSP 2018). Additional non-
routine System shutdowns associated with unexpected events and System maintenance, and the scheduled resin cleaning
event occurred as described below.

— The System experienced multiple brief (a few hours) manual shutdowns to conduct maintenance to various System
components. The System also experienced a few short (a few hours to 2 days) automatic shutdowns due to
malfunctioning of the pH adjustment system, requiring manual adjustment onsite by a System operator.

— The System automatically shut down on December 26, 2019 due to malfunctioning of the caustic anti-siphon valve for
the pH adjustment system. The System was restarted on January 6, 2020 following replacement of the valve.

— The System automatically shut down on January 20, 2020 due to malfunctioning of the pH adjustment system. The
System was restarted on January 22, 2020 following replacement of the caustic pump tubing and effluent ball valve.

— From February 25 through March 17, 2020 there was an extended, scheduled System shutdown to clean the specialty
resin used to treat extracted groundwater as described in Section 2.4.2.

— The System automatically shut down on March 28, 2020 due to a high-high differential pressure alarm for resin vessel T-
1100. The System was restarted on March 30, 2020 following cleaning of the T-1100 and T-1200 effluent wye strainers,
which were clogged with resin material.

— On April 5, 2020 the pressure transducer deployed in well RW-1D, which controls the operation of the variable
frequency drive (VFD) for the submersible pump installed in the well, started to malfunction. The pressure transducer
failed on April 10, 2020. The RW-1D pressure transducer was replaced and normal operation of the submersible pump
resumed on April 22, 2020.

— On April 6, 2020, the System operator discovered that caustic soda had leaked onto the floor of the treatment building
due to a rupture in the caustic pump tubing. Upon discovery of the caustic leak, the operator manually shut down the
System to contain the leak, evaluate the situation, and conduct any necessary System repairs. Based on System data, the
leak likely started on April 5 and resulted in the building floor sump filling with caustic soda, rendering the sump pump
inoperable. The leak also caused some minor damage to the caustic pump head assembly. The operator used water to
dilute the caustic spill and clean the floor, and all liquid was contained and diverted to the System equalization tank for
processing. The operator replaced the caustic pump tubing and restarted the system later in the day on April 6, 2020. A
new sump pump was installed in the floor sump on April 10, 2020.

— The System automatically shut down on April 29, 2020 due to a problem with the tubing connection fitting for the
caustic pump. The System was restarted on May 11, 2020 following replacement of the fitting and entire caustic pump
head assembly, which was damaged by the caustic leak discovered on April 6.

— The System automatically shut down on May 21, 2020 due to a high-high level alarm for the equalization tank. The
alarm was caused by excessive back pressure on the System transfer pump due to high differential pressure across resin
vessel T-1100, which had just been regenerated, combined with an elevated differential pressure across the bag filters.
The System was restarted on May 22, 2020 after cleaning the T-1100 effluent wye strainer and changing the bag filters.

— On May 29, 2020, the System was manually shut down after hardness was detected in the soft water supply to the boiler.
The System was restarted on June 12, 2020 following replacement of multiple components of the water softener control
valve and brine regeneration of the water softener resin.

— The System automatically shut down on June 23, 2020 due to an interruption to the regeneration of resin vessel T-1100
caused by malfunctioning of the boiler feedwater tank level switch. The System was restarted on June 24, 2020
following repair of the level switch. The System automatically shut down again on July 18, 2020 due to an interruption
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to the regeneration of resin vessel T-1100 caused by another problem with the boiler feedwater tank level switch. The
System was restarted on July 24, 2020 following replacement of an electrical component of the level switch. The System
operator manually shut down the System on August 10, 2020 after the regeneration of resin vessel T-1200 was
interrupted due to a malfunction of the boiler feedwater tank level switch. The System was restarted on August 12, 2020
following replacement of the mechanical float component of the level switch.

— On September 4, 2020 the regeneration of resin vessel T-1200 was interrupted by a steam reheater error. The System
operator was unable to troubleshoot the alarm condition and manually shut down the System later that day. The System
was restarted on September 10, 2020 following a manual reset of the steam reheater burner.

— The System automatically shut down on September 11, 2020 due to a System human-machine interface (HMI)
malfunction. The System was restarted on September 14, 2020 following a manual reset of the HMI.

— The System automatically shut down on September 19, 2020 due to a high-high differential pressure alarm for resin
vessel T-1100. The System was restarted on September 21, 2020 following cleaning of the effluent wye strainers for both
resin vessels.

— On September 21, 2020 the RW-1D submersible pump stopped operating due to a pump VFD fault. The RW-1D pump
was restarted on September 23, 2020 following a manual reset of the pump VFD.

— The System automatically shut down on September 22, 2020 due to an interruption to the regeneration of resin vessel T-
1200. The System was restarted on September 23, 2020 after switching the boiler transfer pump from primary to
secondary. The System shut down again on September 29, 2020 due to an interruption to the regeneration of resin vessel
T-1200 while the primary boiler transfer pump was in operation. The System was restarted later that day after again
switching to the secondary transfer pump. (It was eventually determined that the operation of the check valve at the
effluent end of the primary boiler transfer pump was affecting pump performance, and the effluent check valves for both
pumps were replaced in early 2021). The boiler operated using only the secondary transfer pump from September 29,
2020 through the remainder of 2020.

— On October 17, 2020 the RW-1D submersible pump again stopped operating due to a pump VFD fault. The RW-1D
pump was restarted on October 19, 2020 following a manual reset of the pump VFD. This same problem reoccurred on
October 24, 2020. The RW-1D pump was restarted on October 28, 2020 following another manual reset of the VFD.

When fully operational, the groundwater withdrawal rate for the System ranged from approximately 67 gallons per minute
(GPM) to 75 GPM, with an average rate of 71 GPM during the reporting period. The design flow rate for the System was
approximately 80 GPM (WSP 2015a). Based on the System effluent totalizer, approximately 27.7 million gallons of
groundwater was treated and discharged to Stony Run via Outfall 001 from January 1, 2020 through December 31, 2020.
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 (Table 1) and effluent (Tables 2 and 3). Total constituent of concern (COC)
concentrations (VOCs + 1,4-dioxane) for the System influent were generally consistent during the reporting period, with the
highest System influent concentration (554 µg/L) detected in the sample collected during April 2020, and the lowest
concentration (404 µg/L) detected in the sample collected during January 2020 (Figure 2). The relatively high total COC
concentration in the April 2020 influent sample was due to an elevated concentration of 1,4-dioxane (260 µg/L), more than
twice the concentration of 1,4-dioxane detected in all other influent samples collected during 2020 (110 µg/L).

Analysis of the treated water (i.e., effluent) indicated non-detect concentrations of VOCs and, excluding the November 2020
sample, non-detect to very low levels of 1,4-dioxane, with concentrations above the detection limit ranging from 2.0 µg/L to
6.3 µg/L. There was a single incident (November 2020) of an effluent sample having a 1,4-dioxane concentration (43 µg/L)
exceeding the Site-specific cleanup goal of 15 µg/L.  A thorough assessment of the System operational data did not identify
any operational issues that would have resulted in reduced 1,4-dioxane removal efficiency at the time of the November
sampling event. Subsequent System effluent samples collected on December 3 and December 15, 2020 had 1,4-dioxane
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concentrations of 2.0 µg/L and 2.2 µg/L, respectively, an order of magnitude below the level in the November sample. Based
on evaluation of the System operation and subsequent effluent sample results, the elevated 1,4-dioxane concentration in the
November 2020 sample was determined to represent a short-term anomaly that was probably caused by a brief “slug” of
water with relatively high contaminant concentrations entering the System. To prevent potential recurrence of this incident, a
regeneration “reset”, whereby the System is shut down and both resin vessels are regenerated prior to System restart, was
completed during early 2021 and will be done semiannually.  WSP notified the USEPA and MDE in early January 2021 of
the 1,4-dioxane concentration in the November 2020 sample, and the results of its incident evaluation and planned corrective
measures.

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 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 Ion 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. Certified laboratory analytical reports for the January 2020 through December 2020 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 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 Standard in the influent samples. Other chlorinated VOCs detected in the System
influent, albeit not above the Cleanup Standards, included 1,1,1-TCA, 1,2-DCA, chloroethane, TCE, and cis-1,2-DCE. For
the non-exceeding COCs, 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 (< 2 µg/L). The total
VOC concentrations in the influent ranged from 290 µg/L (January 2020) to 331 µg/L (July 2020). The 1,4-dioxane
concentrations in the influent ranged from 110 µg/L (January, July, and November 2020) to 260 µg/L (April 2020).

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 2020. This plot 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 in the extracted groundwater. Total VOC concentrations have gradually decreased since the fourth
quarter of 2018, which is reflected by the two lowest influent concentrations for total VOCs and 1,4-dioxane being recorded
during the January 2020 and November 2020 sampling events. The total 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.

No VOCs were detected above the method reporting limits in the effluent samples collected during 2020. Based on these
sampling results, the VOC removal efficiency during the reporting period was 100%. The 1,4-dioxane concentrations in the
effluent water samples ranged from below the method reporting limit of 1.0 µg/L (seven samples) to 43 µg/L (November
2020). As discussed in Section 2.2.1, the elevated concentration of 1,4-dioxane in the November 2020 sample was likely a
short-term anomaly. If this single incident is excluded, the highest concentration of 1,4-dioxane was detected in the effluent
sample collected during September 2020 (6.3 µg/L). This sample was 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 concentration in the September 2020 sample is 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 95.8% during 2020. (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 95.8%.) Removal
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efficiencies for 1,4-dioxane during 2017, 2018, and 2019 were estimated at 100%, 99.5%, and a minimum of 93.3%,
respectively.

During the 2020 reporting period, the System removed an estimated 68.06 pounds (lbs) of the primary chlorinated VOCs:
1,1-DCE, 1,1-DCA, and 1,1,1-TCA, and 31.51 lbs of 1,4-dioxane (Table 4). The average flow rate (in GPM) for the System
effluent provided in Table 4 was determined based on fully operational days. 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 2020. As shown in
this plot, mass removal of the primary COCs has exhibited a consistent increasing trend since System start-up.

2.2.3 RECOVERY WELLS

GROUNDWATER PUMPING RATES

The monthly average extraction rates and total volume withdrawn for each recovery well are provided in Table 5 and Table 6,
respectively. 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 30 GPM during normal System operation, were set at each of the deep
recovery wells compared to each of the shallow recovery wells, which averaged around 2 to 5 GPM, to ensure capture of the
southward migrating plume in the confined portion of the aquifer. For the shallow recovery wells, a higher extraction rate
was established in RW-1S because of the higher VOC levels in the extracted groundwater at this location (Figure 4). 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. Most of the recovery wells saw a significant decrease in
average annual extraction rate during 2020 due to the multiple and sometimes prolonged shutdowns of the System described
in Section 2.1.

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 10, 2020 and November 22, 2020. 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 for the well discharge using a multi-parameter water quality meter to confirm the extracted
groundwater reflected the known hydrogeochemical conditions in the aquifer. A groundwater sample was then collected for
laboratory analysis of VOCs by EPA SW-846 Test Method 8260D and 1,4-dioxane using modified EPA SW-846 Test
Method 8260D SIM by the Pace Analytical Services laboratory in Huntersville, North Carolina. The purge water generated
from the recovery well sampling was processed through the System.

SAMPLE RESULTS

The May and November 2020 recovery well analytical results are presented in Table 7, and historical sampling data is
presented in Table 8. Results for the 2020 recovery well samples are also included in Figure 5 to support the trends shown in
Figure 4. The sampling data is used to assess contaminant mass recovery at the groundwater extraction points in 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. Based on the 2020 data, the total VOC and 1,4-dioxane concentrations have remained fairly constant
in all wells although levels of chlorinated VOCs consistently decreased in the RW-3S discharge during the 2020 reporting
period. As mentioned above, RW-1S discharge has the highest total VOC and 1,4-dioxane concentrations, and therefore the
highest pumping rate, for the shallow recovery well network. 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.

Mann-Kendall statistical evaluations were conducted on the historical (2017 through 2020) recovery well sampling results for
1,1-DCA, 1,1-DCE, and 1,4-dioxane concentrations. A 95% confidence limit was used for determining a statistically
significant trend in the data (Table 9). Most shallow recovery wells exhibited decreasing trends with regards to these
constituents. The exception is recovery well RW-3S. Even though RW-3S generally has the lowest VOC concentrations of
the shallow recovery wells, the well exhibited increasing trends for all constituents during the 2017 through 2020 period. The
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increasing trends in the well discharge are believed to be the result of pumping-induced transport of residual dissolved
constituents present in the thick sequence of shallow fine-grained (silt and clay) deposits in this portion of the Site.  RW-3S
concentrations will be evaluated with respect to the historical data during 2021 to determine if the increasing trends continue
or if the concentration increases in 2019 through early 2020 were a transient condition. Deep recovery well RW-1D exhibited
no trends for 1,1-DCA and 1,1-DCE; however, the well exhibited an increasing trend for 1,4-dioxane. In contrast, deep well
RW-2D had decreasing trends for all constituents.

2.3 WASTE MANAGEMENT

2.3.1 ROUTINE SYSTEM ACTIVITIES

Bag filters for the removal of suspended solids from the treatment system influent were regularly changed out with new bag
filters. The frequency of bag filter replacement increased from monthly at the beginning of 2020 to weekly by the end of
2020. 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.

2.3.2 RESIN CLEANING WASTE

The spent caustic solution containing desorbed organics from the resin cleaning (Section 2.4.2) was containerized,
neutralized, and transported to an approved offsite wastewater treatment facility. (Documents pertaining to the offsite
disposal of the organic-rich cleaning solution are provided in Appendix B.) In addition, the high pH, organic-rich water
produced during the post-cleaning regenerations of each vessel was handled in the same manner. Most of the wastewater was
managed as a non-hazardous waste. However, approximately 5,000 gallons had to be managed as a characteristically
hazardous waste (D002) due to a pH slightly above the regulatory threshold level of 12.5 standard units.

The amount of hazardous wastewater generated during this one-time event would necessitate the System’s generator status be
temporarily changed from small quantity to large quantity. Since the production of this high pH wastewater constitutes an
episodic generation of a hazardous waste, EMERSUB 16 and WSP contacted MDE to confirm that it would not be regulated
as a large quantity generator under the Code of Maryland Administrative Regulations. MDE responded on August 3, 2020,
that EMERSUB 16 will retain its conditionally exempt small quantity generator status provided that in the future it does not
exceed the large quantity generator thresholds for hazardous and acute hazardous waste.

2.4 RESIN FOULING

2.4.1 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 the treatment resin loading capacity. The investigation concluded that this reduced treatment
efficiency is caused by the fouling of the resin material via the buildup of trace concentrations of adsorbed organic
constituents over time that are not completely removed during the steam regeneration process. Given this determination,
WSP increased the frequency of the steam regenerations in 2019 to ensure 1,4-dioxane concentrations in the treated water
remain below the Site cleanup goal, while developing a plan for restoring System treatment capacity.

Bench-scale testing of approaches to chemically remove the organic constituents fouling the treatment resin was completed
by ECT2 in early September 2019. Based on evaluation of the test results, the selected cleaning procedure was identified as
removal of the treatment resin from the vessels and “washing” the material with a heated caustic solution. The cleaned resin
material would then be placed back into the vessels and the System returned to normal operation.
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2.4.2 RESIN CLEANING

ECT2 retained Recirculation Technologies, LLC (RTI), a vendor specializing in the cleaning and maintenance of regenerable
resins used for water treatment, to perform the onsite ex-situ cleaning of the resin. In preparation for the resin cleaning
activities, the System was shut down on February 25, 2020 to allow for the steam regeneration of both resin vessels to
remove any Site-related VOCs and 1,4-dioxane from the media.

The resin cleaning was completed over the weekend of February 28, 2020 through March 1, 2020. On February 28th, the
resin was removed from the vessels and transferred to separate tanks on RTI’s mobile cleaning trailer. The resin was cleaned
by adding heated caustic solution to the tanks, agitating the mixture for one hour using compressed air, and then transferring
the “spent” caustic solution to a double-walled frac tank for subsequent management and disposal. This process was repeated
a total of four times for the resin from each vessel, after which the cleaned resin was returned to its original vessel.
Subsequent analysis of samples of the pre- and post-cleaned resin, as well as the observed color change in the high pH water
in contact with the media, suggests that the cleaning process was successful at removing the majority of adsorbed organic
compounds as well as very fine sediment from the resin (Reports prepared by RTI of the ex-situ resin cleaning activities and
results are included in Appendix B).

During the week of March 2nd, the cleaned resin in each vessel was regenerated twice to desorb additional organic carbon
foulants and remove residual caustic from the media. The condensate and rinse water generated during these regeneration
events was transferred to the double-walled frac tank because of the elevated pH and brownish color of the water, which
indicated the continued removal of organic constituents from the resin at relatively high concentrations. Following the
completion of the back-to-back regenerations for each vessel, controlled operation of the System began on March 11, 2020.
Given the continued presence of residual caustic on the resin, it was determined that muriatic acid would need to be
temporarily added to the System effluent to lower the pH to within the discharge permit limits. Manual operation of the
System was conducted intermittently from March 11th through March 17th, to allow for the controlled addition of the acid to
ensure compliance with the effluent limitations. Normal, automated operation of the System, with caustic addition for pH
adjustment, resumed on the afternoon of March 17, 2020.

2.4.3 POST-CLEANING 1,4-DIOXANE BREAKTHROUGH SAMPLING

Beginning in late April and resuming in mid-May 2020, WSP collected treated water samples from the lead resin vessel to
evaluate 1,4-dioxane breakthrough of the cleaned resin material. Copies of the certified laboratory analytical reports for these
samples are provided in Appendix B. Graphical analysis of the sampling data indicated the cleaned resin exhibited a
significant (approximately 7x) increase in the amount of water processed before reaching the site-specific cleanup level of 15
µg/l compared to the pre-cleaned material (Figure 1 in Appendix B). However, the adsorptive capacity of the treated resin did
not achieve that of the “virgin” material.

2.4.4 CHARACTERIZATION OF ORGANIC CONSTITUENT FOULANTS

As part of the continuing evaluation of the resin fouling, WSP conducted additional sampling to characterize the nature of the
organic foulants in the groundwater from the impacted portion of the aquifer system. This foulant characterization involved
assessing the levels of natural organic matter and petroleum-related constituents by collecting samples of the extracted
groundwater from influent and effluent points in the System along with samples from the unimpacted portions of the LPA.

On May 14, 2020, samples of the extracted groundwater from the shallow and deep recovery wells, effluent from the lead
resin vessel, and the System effluent were collected from sampling ports along the water conveyance lines for the System. In
addition, groundwater samples were collected from the background monitoring wells for the shallow (MW-01) and deep
(MW-27D) portions of the LPA using the low-flow purge and sample procedure All samples were analyzed for the following
constituents:

— extractable petroleum hydrocarbons, diesel range organics (DRO), with and without silica gel treatment, using Standard
Method 8015C;

— hexane extractable material (HEM), with and without silica gel treatment, using EPA Method 1664B;
— total organic carbon (TOC) using Standard Method 5310B;
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— fulvic acid; and
— humic acid

Analytical results for the May 2020 foulant characterization samples are summarized in Table 10. A copy of the certified
laboratory analytical report for the samples is included in Appendix B.  Extractable petroleum hydrocarbons, as DRO, were
not detected in the any of the monitoring well or process water samples except for the background sample and duplicate from
deep monitoring well MW-27D. The non-detect levels in the silica gel treated samples from this well suggest the diesel range
constituents are petroleum degradation products. The non-detect results for HEM also indicate the general lack of petroleum-
related constituents in the portion of the aquifer system targeted for groundwater extraction. Detectable concentrations of
TOC, which is typically used as a measure of natural organic matter (NOM), along with compounds that are representative of
NOM - fulvic acid and humic acid - were found in all collected samples. Overall, the May 2020 sampling data confirm the
organic constituents fouling the resin material consist almost exclusively of NOM and not petroleum hydrocarbons or
petroleum degradation products.

On July 30, 2020, another round of samples of the extracted groundwater from the shallow and deep recovery wells, effluent
from the lead resin vessel, and System effluent, together with a sample of the condensate from the steam regeneration
process, were collected to further assess the levels of the NOM foulants in the System water. All samples were analyzed for
TOC using Standard Method 5310C and dissolved organic carbon (DOC) using EPA Method 415.1. Analytical results for
these foulant characterization samples are summarized in Table 11. A copy of the certified laboratory analytical report for the
samples is included in Appendix B.  As with the previous (May 2020) samples, low concentrations of TOC and/or DOC were
detected in all collected samples. Using the TOC results, the organic carbon concentrations were around 1 milligram per liter
(mg/L) in the water from the shallow recovery wells and less than 0.5 mg/L in water extracted from the deep wells. The
relatively high TOC concentration in the shallow recovery well sample may reflect the greater VOC and 1,4-dioxane levels in
the groundwater withdrawal from the shallow zone compared to the deep zone (see the recovery well sample data in Table 7).
The effluent from the lead treatment vessel and System effluent had lower TOC concentrations (less than 0.5 mg/L), which
would be consistent with the removal of both site-related contaminants and NOM by the resin media. The regeneration
condensate had the highest concentrations of TOC (9.2 mg/L) and DOC (9.0 mg/L) in the samples collected from the System.
The detection of relatively high levels of organic carbon in the condensate indicates the desorption of some portion of the
NOM foulants during the steam regeneration process. However, this NOM-containing condensate from the steam
regeneration process is ultimately pumped to the System equalization tank and processed through the treatment resin with
extracted groundwater.

2.4.5 METALS FOULANT EVALUATION

Starting in late 2019, WSP and the System operation and maintenance subcontractor have noted an increase in the loading of
the bag filters that remove solids from the groundwater before treatment by the resin to remove VOCs and 1,4-dioxane. Bag
filters are replaced on a monthly basis, unless differential pressure readings indicate the need for more frequent replacement.
While the frequency of bag filter replacement was monthly from System startup in early 2017 through late 2019, the
frequency steadily increased to weekly by late 2020.

Given the increase in solid material removed from the extracted groundwater, System samples were collected on December
15, 2020 at the following locations to assess metal concentrations in the process flow:

— before the bag filters (VSP-2),
— after the bag filters and before the first resin vessel (VSP-3),
— between the resin vessels (T-1200 Lead Ef), and
— after the resin vessels (Effluent VSP-4)
Samples were analyzed for hardness and total and dissolved aluminum, copper, iron, lead, nickel, and zinc using EPA-
approved test methods to identify metal precipitants that could explain the increased solids loading to the bag filters and/or
indicate potential fouling of the resin media.
Analytical results for the December 2020 samples are summarized in Table 12. A copy of the certified laboratory analytical
report for the metals foulant evaluation is included in Appendix C.  The analytical results did not identify any metals in
groundwater as potential System foulants. In addition, the data showed no indication that metals precipitation could be
occurring within the System treatment components or process piping. These results indicate that the increased loading of the
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bag filters is likely due to higher levels of suspended sediment/particulates in the extracted groundwater entering the
treatment system.

Concentrations of dissolved and total aluminum in the effluent sample were non-detect, whereas those in the three upstream
samples ranged from 120-185 µg/L for dissolved aluminum and 126-182 µg/L for total aluminum. Aluminum tends to
remain dissolved in water at low and high pH but will precipitate out of solution within intermediate pH ranges (pH of
approximately 5 to 9 standard units [SU]). The pH of the influent groundwater typically measures around 5 SU, and caustic
soda is added to the treated groundwater to raise the pH of the effluent to a setpoint of 7.5 SU. It is believed that the addition
of caustic soda for pH adjustment of the System effluent causes aluminum to precipitate out of the treated groundwater in the
post-treatment effluent piping with no impact to System treatment performance.

2.4.6 PRE-TREATMENT TECHNOLOGY EVALUATION

During the fall of 2020, WSP worked with two vendors – Calgon Carbon and ECT2 - to evaluate treatment technologies that
could remove natural organic carbon from the influent, thereby preventing fouling of the resin media. This initial phase of the
evaluation involved the completion of bench-scale isotherm studies of two proven technologies – granular activated carbon
(GAC; Calgon Carbon) and ion exchange (ECT2) – for removing these constituents.

WSP collected two (2) 5-gallon unpreserved samples of the untreated System influent groundwater on October 15, 2020 for
the bench-scale testing. Each 5-gallon sample was containerized in a closed head polyethylene pail and shipped unpreserved
overnight to each of the two vendors for completion of the isotherm studies.

The GAC isotherm study was inconclusive due to the non-detect levels of natural organic carbon indicator compounds –
tannins and lignins – in the influent. Evaluation of the test results for the ion exchange isotherm study identified three resins
that were successful in removing the natural organic carbon (ECT2 presentation summarizing the ion exchange isotherm test
results is provided in Appendix D). Based on these results, WSP planned to implement a small-scale pre-treatment pilot test
using one of the ion exchange resins during the spring of 2021.

2.5 SYSTEM MAINTENANCE

2.5.1 ROUTINE MAINTENANCE ACTIVITIES

During the 2020 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 engineer 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
— cleaning of the resin vessel wye strainers
— cleaning and recalibration of the inline pH probe
— recording instrumentation readings (flow, pressure, temperature)
— system-wide leak inspections
— steam boiler system inspections and testing
In conjunction with the inspection and testing of the boiler system, a local water treatment contractor (Chem-Aqua, Inc.)
completed monthly checks of the boiler water chemistry. Quarterly mechanical inspections and maintenance of the steam
boiler components were performed by another local contractor (Tate Engineering Systems, Inc.).
In addition to the routine tasks, annual OM&M activities were performed on July 27, 2020 and included the following:
— cleaning and inspection of well vaults and piping tee-boxes
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— recovery well water level transducer accuracy check
— system-wide manual exercising of ball valves
— system-wide wye strainer removal and cleaning

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

2.5.2 NON-ROUTINE MAINTENANCE ACTIVITIES

PH ADJUSTMENT SYSTEM

There were multiple System shutdowns throughout 2020 associated with the pH adjustment system, resulting in increased
site visits for inspection and replacement of various components. The problems with the pH adjustment system were related
to wear on components used to add caustic soda into the treated water pipeline.   During January 2020, WSP replaced the
caustic anti-siphon valve, which is installed at the point where caustic solution enters the treated effluent water piping, and
the ball valve and check valve located on the piping at the effluent end of the caustic pump. WSP also replaced the roller
assembly for the caustic pump with the slightly used part from the sequestrant pump, which was briefly used during the first
few months of System operation in 2017.

Following the caustic soda leak on early April 6, 2020, WSP replaced the entire caustic pump head assembly, caustic pump
tubing, and tubing connection fittings. The caustic pump is closely inspected by a System operator at least once per month for
signs of wear and the tubing is replaced as necessary. There have been only a few, minor System shutdowns associated with
the pH adjustment system since mid-2020.

DIFFERENTIAL PRESSURE ACROSS RESIN VESSEL T-1100

After the resin cleaning event in late February 2020, there was a temporary recurring problem of high differential pressure
across resin vessel T-1100 triggering shutdown of the System. This problem was isolated to one part of the T-1100 vessel and
occurred immediately following steam regeneration of the vessel and could be corrected by manual cleaning of the wye
strainer on the effluent side of the vessel. The effluent wye strainers are used to catch loose resin material from the vessels. It
is believed that the process of disturbing - i.e., removing and then replacing – the resin during the resin cleaning event is the
reason for this problem. The final occurrence of this problem was on September 19, 2020, when the System shut down due to
a high-high differential pressure alarm for resin vessel T-1100. The problem has not recurred since the System was restarted
on September 21, 2020, following cleaning of the T-1100 and T-1200 effluent wye strainers.

RECOVERY WELL RW-1D

Each recovery well has a dedicated pressure transducer that monitors water level in the well and controls the function of the
recovery well pump VFD. The pressure transducer deployed in well RW-1D started to malfunction on April 5, 2020 and
failed on April 10, 2020. The RW-1D pressure transducer was replaced on April 22, 2020 and there have been no issues with
the new unit.

Following the regeneration of a resin vessel, the System shuts down for a few seconds to allow for reconfiguration of the
System flow path when the cleaned vessel is brought back on-line. During September and October 2020, there was a
recurring fault for the RW-1D pump VFD, whereby the RW-1D pump failed to restart immediately following the completion
of a regeneration. When this issue occurred, the RW-1D pump was restarted via a manual reset of the pump’s VFD.

The problems noted above were limited to recovery well RW-1D and did not affect the operation of the other shallow or deep
wells comprising the hydraulic containment system.  The extraction of COC-impacted groundwater continued to occur while
repairs were affected to bring RW-1D back on-line.

WATER SOFTENER CONTROL VALVE

On May 29, 2020, hardness was detected in the soft water supplied to the System boiler for steam production and rinse water
during the resin regeneration process. Since hard water (i.e., water with high concentrations of dissolved minerals,
particularly calcium and magnesium) is known to cause issues with steam boiler performance and steam quality, resin
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regeneration, and thus System operation, could not be continued until the hard water issue had been addressed. The System
was shut down and the water softener was subsequently inspected by the subcontractor responsible for monitoring and
maintaining the boiler water chemistry (Chem-Aqua, Inc.). This inspection discovered that corrosion and deposition of
material in the water softener drain line, which was composed of carbon steel and incompatible with the brine used to
regenerate the water softener resin, had caused excessive back pressure on the water softener control valve, resulting in its
failure. The carbon steel drain line for the water softener was replaced with polyvinyl chloride piping. The subcontractor also
replaced various components of the water softener control valve. The System was restarted on June 12, 2020 following
maintenance to the control valve and brine regeneration of the water softener resin. Hardness has not been detected in the soft
water supply since repairs were made to the control valve.

STEAM BOILER

The boiler feedwater tank has a level switch that controls a solenoid valve that allows soft water to enter the boiler feedwater
tank. Failure of this level switch halts steam production as there is no feedwater to the steam boiler. The electrical component
of the level switch failed on July 18, 2020 and was replaced on July 24, 2020. Shortly after completing these repairs, the
mechanical float component of the switch failed on August 10, 2020 and was replaced on August 12, 2020. There have been
no problems with the new level switch components.  Operation of the level switch will be monitored as part of the routine
System O&M activities and components repaired or replaced as necessary.

During September 2020, there were two instances when the System shut down due to an interruption to the regeneration
process. After performing some troubleshooting, it was determined the effluent check valve for the primary boiler transfer
pump was likely creating back pressure, reducing pump efficiency, and therefore in need of replacement. The boiler operated
using only the secondary transfer pump from September 29, 2020 through early 2021. The primary boiler transfer pump has
been operating normally since replacement of the effluent check valves for both boiler transfer pumps in February 2021.

TRANSFER PUMP P-100B

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 continued to operate using only P-
100A through September 2020. During the resin cleaning event in late February 2020, ECT2 determined that both the liquid
end of the transfer pump and the pump VFD had been affected during their normal operation and required replacement. On
September 16, 2020, the liquid end of transfer pump P-100B and the pump VFD were replaced by the System operator (S&S
Technologies, Inc.), and the new VFD was programmed by programming consultant Doddridge Controls, Inc. There have
been no problems with the operation of the new P-100B transfer pump or VFD.

RESIN VESSEL DRAIN VALVES

Following the resin cleaning event, the drain valves at the base of both resin vessels developed leaks. The T-1100 and T-1200
vessel drain valves were replaced on September 16, 2020. The new valves have not shown any signs of leakage.

2.6 GROUNDWATER MONITORING ACTIVITIES
A total of 21 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 13. 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 mid-May and late November 2020, 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.
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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 10, 2020 for the annual sampling event. The selected monitoring wells
included 13 shallow (unconfined) zone monitoring wells (MW-01, 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 22, 2020 for the semiannual sampling event. The semiannual event included the same wells as the annual event
but excluded 4 monitoring wells located in unaffected areas of the Site. The excluded wells consisted of two in the shallow
unconfined zone (MW-03 and MW-44) and two in the deep confined zone (MW-27D and MW-41D). Monitoring well MW-
42 had a construction problem (well cap had been removed causing the previously deployed passive sampling device to fall)
and MW-16D was inaccessible during the November 2020 field sampling activities. After replacing the well cap and
installing a new sampling device, monitoring well MW-42 was sampled on January 6, 2021. Monitoring well MW-16D was
sampled on December 8, 2020.

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) via 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
then deployed after collecting each sample. The collected monitoring well samples were analyzed for VOCs using EPA SW-
846 Test Method 8260D and 1,4-dioxane using modified EPA SW-846 Test Method 8260D SIM by the Pace Analytical
Services laboratory in Huntersville, North Carolina. Excess water generated from the monitoring well sampling activities 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
shallow and deeper zones of the LPA. Current and historical monitoring well and piezometer depth to water measurements
and calculated groundwater elevations are presented in Table 14. Water level contour maps depicting the water table and
hydraulic head conditions in the sandy deposits in the shallow zone of the LPA and the deeper confined zone of the LPA are
provided in Figures 7, 8, and 9 for the May 2020 monitoring event, and Figures 10, 11, and 12 for November 2020.
Information on the hydraulic head distribution and gradients along the groundwater surface and lower, sand-dominated
portion of the shallow zone are discussed separately below.

The water table contour maps (Figures 7 and 10) indicate a generally northwest groundwater flow direction in the shallow
zone of the LPA, with a localized depression in the groundwater surface around well MW-38R. The May 2020 contour map
indicates this hydraulic sink extends southward to the vicinity of well MW-5R.  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 zone 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 near RW-2S and extends to the north
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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 deep confined zone of the LPA generated from the May and November 2020
water level data are provided in Figures 9 and 12, respectively. The head distribution indicates the southward movement of
groundwater in this portion of the LPA, with the development 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, indicates greater drawdown in the area around 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 towards monitoring well MW-24D. Additionally, comparison of the groundwater elevations in monitoring wells
MW-01D, MW-21D, and MW-41D indicate an upward component of flow from the lower-most portion of the sand deposits
comprising this 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 deep zone 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.

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 and November 2020 monitoring well analytical results are presented in Table 15.
Historical analytical results of select site-specific constituents are presented in Table 16, and statistical trend evaluations are
presented in Table 9. The certified laboratory analytical reports for the monitoring well samples are included in Appendix E.

Concentrations for the primary COCs 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 2020) monitoring event and are presented in Figures 15 through 17 (shallow zone of the LPA) and
Figures 18 and 19 (deep zone of the LPA). The shallow zone iso-concentrations maps were developed using data from
monitoring wells screened at depths of less than 45 feet in the western and eastern portions because this is the primary
interval for contaminant transport in these areas of the Site. Therefore, data from monitoring wells MW-18, MW-20, and
MW-39 were not included in the shallow zone iso-concentration maps based on their well screen depths. In addition to the
onsite wells, results from offsite monitoring wells MW-24D, MW-45, and MW-46D are presented on the iso-concentration
maps to help provide context with regards to the extent of VOC-affected groundwater. (The results from these offsite wells
are described in more detail in the 2020 Offsite Groundwater Monitoring Report submitted to MDE and EPA on May 6,
2021.) The lowest iso-concentration contour values were based on the applicable Cleanup Standards. 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 ZONE OF LOWER PATAPSCO AQUIFER

As described in Section 2.7.1, groundwater flows in a generally northwestward direction in the shallow zone of the LPA
beneath the former Kop-Flex facility.  For this portion of the aquifer, the highest concentrations of VOCs (well MW-16) and
1,4-dioxane (well MW-20) were detected in monitoring wells situated hydraulically upgradient of the shallow recovery wells.
Additional exceedances of the Cleanup Standards were found in eastern (upgradient) monitoring wells MW-04 (1,1-DCE,
1,1-DCA, and 1,4-dioxane), MW-09 (1,1-DCE and 1,4-dioxane), and MW-20 (1,1-DCE, 1,1-DCA, and 1,2-DCA). Data for
the western (downgradient) monitoring wells indicates Site-related contaminants at levels above the Cleanup Standards in
samples from wells MW-38R and MW-44 (1,1-DCA and 1,4-dioxane) and MW-43 (1,1-DCE, 1,1-DCA, and 1,4-dioxane).

Overall, 1,1-DCE and 1,4-dioxane concentrations in the groundwater samples have decreased an average of approximately
70% from their historic maximum concentrations, while 1,1-DCA has decreased 58% (Table 9). Mann-Kendall statistical
trend evaluations were conducted on the sampling results for 1,1-DCA, 1,1-DCE, and 1,4-dioxane at monitoring wells with
equal to or greater than 50% detections and 4 or more sample results. A 95% confidence limit was used for the statistical
calculation (Table 9). Most monitoring wells screened in the shallow unconfined portion of the LPA across the Site exhibited
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no trends or decreasing trends with regards to these constituents. Monitoring well MW-16, which typically has the highest
VOC concentrations, exhibited decreasing trends for both 1,1-DCE and 1,4-dioxane. The exception is well MW-20, which
exhibited increasing trends for 1,1-DCA and 1,4-dioxane.

The concentrations of 1,1-DCE, 1,1-DCA, and 1,4-dioxane exhibit similar general distributions within the shallow water-
bearing zone, with the respective plumes extending to the west underneath the loading dock area and south building toward
the recovery wells. The upgradient portion of the plume extends a short distance onto the Williams-Scotsman property.
Historically, concentrations below the Cleanup Standards have been found to the east of the Kop-Flex Site (MW-45), and
along the southern (MW-01), and western (MW-03 and MW-42) Site boundaries, thereby largely defining the extent of the
affected groundwater.

DEEP CONFINED ZONE OF LOWER PATAPSCO AQUIFER

Groundwater in the deep zone of the LPA flows in a southward direction across the former Kop-Flex property (see Section
2.7.1).  Given the general flow paths in this portion of the aquifer, monitoring wells located upgradient of the deep recovery
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 adjoining
Williams-Scotsman property had noticeably higher levels than those detected in any of the onsite wells. (The results from this
offsite well are described in more detail in the 2020 Offsite Groundwater Monitoring Report submitted on May 6, 2021.)

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. Groundwater samples collected from the wells located near the plume
boundaries in the southeastern (MW-22D) and southwestern (MW-40D) portions of the Site did not have any contaminants
exceeding the Cleanup Standards during the May 2020 sampling event; however, the MW-22D sample during the November
2020 sampling event did have a slight exceedance of the 1,1-DCE level. Monitoring well MW-41D is the deepest well in the
confined zone of the LPA onsite and helps define the lower boundary of the VOC plumes onsite. During the May 2020
sampling event, the sample from MW-41D had no detections of chlorinated VOCs or 1,4-dioxane.

Since initiation of remedial pumping, 1,1-DCE and 1,1-DCA concentrations have decreased an average of 74% from their
historic maximum concentrations in samples from the deep monitoring wells, and 1,4-dioxane has decreased 73%  on
average (Table 9). Mann-Kendall statistical trend evaluations were also conducted on 1,1-DCA, 1,1-DCE, and 1,4-dioxane
data from wells screened in the deep confined zone of the LPA (Table 9). Most of the monitoring wells were found to have
decreasing trends for at least one of these constituents. Monitoring well MW-16D exhibited a decreasing trend for all primary
COCs.

Figures 18 and 19 provide the May 2020 iso-concentration maps for 1,1-DCE and 1,4-dioxane in the deep zone of the LPA.
The iso-concentration maps show groundwater concentrations above the Cleanup Standards across the entire eastern portion
of the Site, with the highest concentrations extending from the north warehouse area downgradient towards the south Site
boundary and eventually offsite. The width of the COC-affected groundwater is defined by the sample results below their
respective standards at well MW-22D to the east and wells MW-27D and MW-40D to the west.

2.8 ASSESSMENT OF CLEANUP PROGRESS
Groundwater in the shallow zone of the LPA flows in a generally northwestward direction in the onsite area.  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 shallow (unconfined) zone of the LPA
downgradient of the source areas. The effective containment of the plume is also indicated 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 following changes in COC concentrations at monitoring well MW-16 indicate this trend
in the groundwater quality:

— 1,1-DCE - decrease from 26,200 µg/L (December 2016) to 1,130 µg/L (November 2020);
— 1,1-DCA - decrease from 6,420 µg/L (December 2016) to 1,560 µg/L (November 2020); and
— 1,4-dioxane - decrease from 1,450 µg/L (December 2016) to 84.2 µg/L (November 2020)
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The exceptions include monitoring wells MW-20, MW-38R, and MW-44, where concentrations have increased for certain
COCs since the initiation of remedial pumping. The increase of COC concentrations at these wells is most likely related to
facilitated transport of dissolved mass in response to pumping from the recovery wells. The VOCs present in these wells are
captured by the hydraulic containment system. The levels of contaminants will be closely monitored in these areas of the Site
to ensure the continued System effectiveness.

For the deep zone of the LPA, groundwater flows in a southward direction across the former Kop-Flex property. The
groundwater inflow area for the deep recovery wells appears to encompass the inferred width of the VOC plume in the deep
(confined) zone of the LPA in the southern portion of the Site. This determination is based on the flow paths in response to
the hydraulic gradients created during pumping. Overall, the groundwater beneath the eastern portion 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 COC concentrations at monitoring well MW-16D
indicate this trend, where between December 2016 (baseline sampling event) and December 2020, 1,1-DCE decreased from
254 µg/L to 127 µg/L and 1,4-dioxane decreased from 202 µg/L to 105 µg/L. While concentrations of site contaminants still
exceed the Cleanup Standards in some wells, the data indicates that remedial pumping in both the shallow and deep zones 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 Response Action Objectives
(RAOs) and conditions for issuance of a Certificate of Completion for the groundwater response action, as specified in
Section 16.2 of the October 2015 RAP. Groundwater pumping at the recovery wells is achieving effective onsite capture of
the plumes in the impacted portions of the aquifer system, thereby preventing further offsite migration of Site-related
contaminants. Based on evaluation of the groundwater monitoring data, the hydraulic containment system is functioning as
designed and in accordance with the engineering design requirements. Given that concentrations of VOCs and 1,4-dioxane
remain above the Cleanup Standards in the onsite area, the continued operation of the System is deemed necessary during
2021.

Analysis of treated effluent samples indicate the System is completely removing VOCs and a minimum of 95.8% of the 1,4-
dioxane from the extracted groundwater. As in 2018 and 2019, there were no exceedances of the effluent limits specified in
the NPDES Permit during the 2020 operational period. There was a single exceedance of the 1,4-dioxane Site cleanup goal,
which was believed to represent a short-term anomaly most likely caused by a brief “slug” of water with relatively high
contaminant concentrations entering the System. Samples of the treated water will continue to be collected and analyzed
pursuant to the monitoring requirements specified in the Permit.

During the spring of 2021, WSP will conduct pilot testing of the ion exchange treatment technology to remove organic
carbon constituents from extracted groundwater prior to treatment by the specialty resin. Pending evaluation of the results of
the small-scale pilot test, full-scale System pre-treatment may be implemented to prevent fouling of the specialty resin and
maintain the System’s removal efficiency for 1,4-dioxane and other Site contaminants.

During 2021, groundwater monitoring will continue to be performed semi-annually to further assess the hydraulic response to
remedial pumping and changes in COC 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 2015b).
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ACRONYMS
µg/L micrograms per liter

COC constituent of concern

DCA dichloroethane

DCE dichloroethene

DOC dissolved organic carbon

DRO diesel range organics

ECT2 Emerging Compound Treatment Technologies
EPA United States Environmental Protection Agency

GAC granular activated carbon

GPM gallons per minute

HEM hexane extractable material

HMI human-machine interface

lbs pounds

LPA Lower Patapsco Aquifer

MDE Maryland Department of the Environment
mg/L milligrams per liter

NOM natural organic matter

NPDES National Pollutant Discharge Elimination System

OM&M operations, maintenance, and monitoring

PCE tetrachloroethene

RAO Response Action Objective

RAP Response Action Plan

RTI Recirculation Technologies, LLC
SIM Selected Ion Monitoring

SU standard unit

TCA trichloroethane

TCE trichloroethene

TOC total organic carbon
VFD variable frequency drive
VOC volatile organic compound
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1,4-Dioxane12.816.9
1,1,1-TCAND ND
TCE ND ND
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APPENDIX

A LAB REPORTS FOR
SYSTEM SAMPLING



PSS Project No.: 20010902

Certificate of Analysis

Kop Flex

6630 Baltimore National Pike
Baltimore, MD 21228

410-747-8770
800-932-9047

www.phaseonline.com

Project Name:

Eric Johnson 
WSP USA - Herndon
13530 Dulles Technology Dr, Ste 300 
Herndon, VA 20171  
 
Reference:    PSS Project No: 20010902
                     Project Name: Kop Flex
                     Project Location: Hanover, MD 
                     Project ID.: 31401545.010/04
                  

Dear Eric Johnson:

This report includes the analytical results from the analyses performed on the samples received under the project
name referenced above and identified with the Phase Separation Science (PSS) Project number(s) 20010902.    

All work reported herein has been performed in accordance with current NELAP standards, referenced
methodologies, PSS Standard Operating Procedures and the PSS Quality Assurance Manual unless otherwise
noted in the Case Narrative Summary. PSS is limited in liability to the actual cost of the sample analysis done.

PSS reserves the right to return any unused samples, extracts or related solutions. Otherwise, the samples are
scheduled for disposal, without any further notice, on February 13, 2020, with the exception of air canisters which
are cleaned immediately following analysis.  This includes any samples that were received with a request to be
held but lacked a specific hold period.  It is your responsibility to provide a written request defining a specific
disposal date if additional storage is required. Upon receipt, the request will be acknowledged by PSS, thus
extending the storage period.

This report shall not be reproduced except in full, without the written approval of an authorized PSS
representative.  A copy of this report will be retained by PSS for at least 5 years, after which time it will be
disposed of without further notice, unless prior arrangements have been made.

We thank you for selecting Phase Separation Science, Inc. to serve your analytical needs.  If you have any
questions concerning this report, do not hesitate to contact us at 410-747-8770 or info@phaseonline.com.

Sincerely,

January 23, 2020

Dan Prucnal
Laboratory Manager
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PSS Project No.: 20010902

6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

              www.phaseonline.com

Explanation of Qualifiers

Project Name:      Kop Flex

 Sample ID
Effluent VSP-4 01/09/20 09:30

Date/Time Collected PSS Sample ID
20010902-001 WASTE WATER

Matrix 

 A target analyte or common laboratory contaminant was identified in the method blank. Its presence indicates possible
 field or laboratory contamination. 
 Results Pending Final Confirmation.
 The data exceeds the upper calibration limit; therefore, the concentration is reported as estimated.
 The result exceeds the regulatory level for Toxicity Characteristic (TCLP) as cited in 40 CFR 261.24 Table 1.
 The target analyte was positively identified below the reporting limit but greater than the MDL. 
 This is the Laboratory Method Detection Limit which is equivalent to the Limit of Detection (LOD).  The LOD is an estimate of the 
 minimum amount of a substance that an analytical process can reliably detect.  This value will remain constant across multiple similar 
 instrumentation and among different analysts.  An LOD is analyte and matrix specific.
 Not Detected at or above the reporting limit.
 PSS Reporting Limit.
 Not detected.

Please reference the Chain of Custody and Sample Receipt Checklist for specific container counts and preservatives. Any sample
conditions not in compliance with sample acceptance criteria are described in Case Narrative Summary.

Notes:
    1. The presence of a common laboratory contaminant such as methylene chloride may be considered a possible laboratory artifact.  Where 
        observed, appropriate consideration of data should be taken.
    2. Unless otherwise noted in the case narrative, results are reported on a dry weight basis with the exception of pH, flashpoint, moisture, and 
        paint filter test.
    3. Drinking water samples collected for the purpose of compliance with SDWA may not be suitable for their intended use unless collected by a 
        certified sampler [COMAR 26.08.05.07.C.2]. 
   4.  The analyses of 1,2-dibromo-3-chloropropane (DBCP) and 1,2-dibromoethane (EDB) by EPA 524.2 and calcium, magnesium, sodium and
        iron by EPA 200.8 are not currently promulgated for use in testing to meet the Safe Drinking Water Act and as such cannot be used for 
        compliance purposes.  The listings of the current promulgated methods for testing in compliance with the Safe Drinking Water Act can be 
        found in the 40 CFR part 141.1, for the primary drinking water contaminates, and part 141.3, for the secondary drinking water contaminates.
   5.  Sample prepared under EPA 3550C with concentrations greater than 20 mg/Kg should employ the microtip extraction procedure if required to
        meet data quality objectives. 
   6.  The analysis of acrolein by EPA 624 must be analyzed within three days of sampling unless pH is adjusted to 4-5 units [40 CFR part 136.3(e)].
   7.  Method 180.1, The Determination of Turbidity by Nephelometry, recommends samples over 40 NTU be diluted until the turbidity falls below 
        40 units.  Routine samples over 40 NTU may not be diluted as long as the data quality objectives are not affected.
   8.  Alkalinity results analyzed by EPA 310.2 that are reported by dilution are estimated and are not in compliance with method requirements. 

Project ID: 31401545.010/04

The following samples were received under chain of custody by Phase Separation Science (PSS) on 01/09/2020 at 11:10 am

Certifications:
   NELAP Certifications: PA 68-03330, VA 460156
   State Certifications: MD 179, WV 303
   Regulated Soil Permit: P330-12-00268
   NSWC USCG Accepted Laboratory
   LDBE MWAA LD1997-0041-2015

   B   
            
   C       
   E       
   Fail    
   J        
   MDL
           

   ND   
   RL    
   U     

Standard Flags/Abbreviations:

Page 2 of 10                                             Version 1.000



Project Name:      Kop Flex

PSS Project No.: 20010902

6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

              www.phaseonline.com
Certificate of Analysis

01/09/2020 11:10Date/Time Received:

01/09/2020 09:30Date/Time Sampled: 20010902-001PSS Sample ID:

WASTE WATERMatrix: 

Effluent VSP-4Sample ID:

Total Metals + Hardness

Volatile Organics Compounds (TVO)

Analytical Method:

Analytical Method:

01/14/20 14:38

01/10/20 16:44

01/14/20 14:38

01/14/20 14:38

01/10/20 16:44

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

200.8

624

Preparation Method: 

Preparation Method: 

01/10/20

01/10/20

01/10/20

01/10/20

01/10/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

Copper

Lead

Nickel

Zinc

Hardness (Ca & Mg)

Dichlorodifluoromethane

Chloromethane

Vinyl Chloride

Bromomethane

Chloroethane

Trichlorofluoromethane

1,1-Dichloroethene

Methylene Chloride

trans-1,2-dichloroethene

1,1-Dichloroethane

Chloroform

1,1,1-Trichloroethane

Carbon Tetrachloride

Benzene

1,2-Dichloroethane

Trichloroethene

1,2-Dichloropropane

Bromodichloromethane

cis-1,3-Dichloropropene 

Toluene

trans-1,3-dichloropropene

1,1,2-Trichloroethane

Tetrachloroethylene

Dibromochloromethane

Chlorobenzene

Ethylbenzene

Result

Result

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.0

1.0

1.00

20.0

0.66

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

Flag

Flag

ug/L

ug/L

ug/L

ug/L

mg/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Units

Units

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2.7
ND

13.1

25.3

20

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

EPA 200.8

EPA 624 .1

1064

1064

1064

1064

1064

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

Analyst

Analyst

Prepared

Prepared

Analyzed

Analyzed

  

  pH=2  

Dil

Dil

RL

RL
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Project Name:      Kop Flex

PSS Project No.: 20010902

6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

              www.phaseonline.com
Certificate of Analysis

01/09/2020 11:10Date/Time Received:

01/09/2020 09:30Date/Time Sampled: 20010902-001PSS Sample ID:

WASTE WATERMatrix: 

Effluent VSP-4Sample ID:

Volatile Organics Compounds (TVO)

Total Suspended Solids

Biochemical Oxygen Demand

Analytical Method:

Analytical Method:

Analytical Method:

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

01/09/20 18:08

01/14/20 14:50

624Preparation Method: 

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/09/20

01/14/20

Bromoform

1,1,2,2-Tetrachloroethane

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,2-Dichlorobenzene

Suspended Solids

Biochemical Oxygen Demand, 5 day

Result

Result

Result

 

 

 

 

 

 

 

1.0

1.0

1.0

1.0

1.0

1.0

5.0

Flag

Flag

Flag

ug/L

ug/L

ug/L

ug/L

ug/L

mg/L

mg/L

Units

Units

Units

1

1

1

1

1

1

ND

ND

ND

ND

ND

ND

ND

EPA 624 .1

SM 2540D -2011

SM 5210B -2011

1011

1011

1011

1011

1011

1061

4005

Analyst

Analyst

Analyst

Prepared

Prepared

Prepared

Analyzed

Analyzed

Analyzed

  pH=2  

  

  Start time: 09-Jan-20 15:20  

Dil

Dil

RL

RL

RL

Dibromofluoromethane  

4-Bromofluorobenzene  

Toluene-D8  

97

103

100

87-120

85-147

88-110

01/09/20 17:57

01/09/20 17:57

01/09/20 17:57

Recovery Limits

%

%

%

Surrogate(s)

1011

1011

1011

1

1

1

01/09/20

01/09/20

01/09/20
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Case Narrative 

Project Name:       Kop Flex

PSS Project No.: 20010902

6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

              www.phaseonline.com

Per client, do not report dissolved metals results.

Acrolein, acrylonitrile, and 2-chloroethyl vinyl ether not required for EPA 624 samples.

Sample Receipt:

General Comments:

SM 5210B -2011

NELAP accreditation was held for all analyses performed unless noted below.  See www.phaseonline.com
for complete PSS scope of accreditation.

Any holding time exceedances, deviations from the method specifications, regulatory requirements or variations to the
procedures outlined in the PSS Quality Assurance Manual are outlined below.

20010902: Analyses associated with analyst code 4005 were performed by 
Enviro-Chem Laboratories, Inc., 47 Loveton Circle, Suite K, Sparks, MD 21152 

Matrix spike and matrix spike duplicate analyses may not be performed due to insufficient sample quantity.  In these
instances, a laboratory control sample and laboratory control sample duplicate are analyzed unless otherwise noted or
specified in the method.
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Kop Flex

PSS Project No.: 20010902

Project Name:

Lab Chronology

6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

              www.phaseonline.com

EPA 200.8

EPA 200.8

EPA 624 .1

SM 2540D -2011

SM 5210B -2011

Method

Effluent VSP-4

79932-1-BKS

79932-1-BLK

20200108HRP001 S

Covanta S

20200108HRP001 SD

79932-1-BLK

Effluent VSP-4

79945-1-BKS

79945-1-BLK

Effluent S

Effluent SD

79945-1-BKS

79945-1-BLK

Effluent VSP-4

79926-1-BKS

79926-1-BLK

BSSE-200107 S

BSSE-200107 SD

Effluent VSP-4

170988-1-BLK

13623-Eff-1/20 D

Effluent VSP-4

Client Sample ID

20010902-001

79932-1-BKS

79932-1-BLK

20010809-001 S

20010915-002 S

20010809-001 S

79932-1-BLK

20010902-001

79945-1-BKS

79945-1-BLK

20010827-001 S

20010827-001 S

79945-1-BKS

79945-1-BLK

20010902-001

79926-1-BKS

79926-1-BLK

20010706-001 S

20010706-001 S

20010902-001

170988-1-BLK

20010813-001 D

20010902-001

PSS Sample ID

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

Mtx

79932

79932

79932

79932

79932

79932

79932

79932

79945

79945

79945

79945

79945

79945

79926

79926

79926

79926

79926

170988

170988

170988

171303

Prep Batch

171030

171030

171030

171030

171030

171030

171115

171115

171032

171032

171032

171032

171117

171117

170977

170977

170977

170977

170977

170988

170988

170988

171303

Analytical  Batch

01/10/2020 10:17

01/10/2020 10:17

01/10/2020 10:17

01/10/2020 10:17

01/10/2020 10:17

01/10/2020 10:17

01/10/2020 10:17

01/10/2020 10:17

01/10/2020 15:18

01/10/2020 15:18

01/10/2020 15:18

01/10/2020 15:18

01/10/2020 15:18

01/10/2020 15:18

01/09/2020 09:24

01/09/2020 09:24

01/09/2020 09:24

01/09/2020 09:24

01/09/2020 09:24

01/09/2020 18:08

01/09/2020 18:08

01/09/2020 18:08

01/14/2020 14:50

Prepared

01/10/2020 16:44

01/10/2020 16:23

01/10/2020 16:19

01/10/2020 16:32

01/10/2020 18:42

01/10/2020 16:36

01/14/2020 14:16

01/14/2020 14:38

01/10/2020 18:55

01/10/2020 18:51

01/10/2020 19:04

01/10/2020 19:08

01/14/2020 15:14

01/14/2020 14:16

01/09/2020 17:57

01/09/2020 10:32

01/09/2020 12:25

01/09/2020 14:11

01/09/2020 14:33

01/09/2020 18:08

01/09/2020 18:08

01/09/2020 18:08

01/14/2020 14:50

Analyzed

Initial

BKS

BLK

MS

MS

MSD

Reanalysis

Reanalysis

BKS

BLK

MS

MSD

Reanalysis

Reanalysis

Initial

BKS

BLK

MS

MSD

Initial

BLK

MD

Initial

Analysis Type
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Kop Flex

PSS Project No.: 20010902

Project Name

QC Summary
6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

  www.phaseonline.com

79932-1-BLK

79945-1-BLK

MB Sample Id:

MB Sample Id:

Water

Water

Water

Matrix: 

Matrix: 

Matrix: 

SM 2540D -2011

EPA 200.8

EPA 200.8

Analytical Method:

Analytical Method:

Analytical Method:

E200.8_PREP

E200.8_PREP

Prep Method: 

Prep Method: 

01/10/20

01/10/20

Date Prep: 

Date Prep: 

Suspended Solids

Copper
Lead
Nickel
Zinc

Copper
Lead
Nickel
Zinc

Parameter

Parameter

Parameter

Flag

Flag

Flag

170988

171030

171032

Seq Number:

Seq Number:

Seq Number:

Limits

Limits

85-115
85-115
85-115
85-115

85-115
85-115
85-115
85-115

RL 

1.000

LCS 
%Rec 

LCS 
%Rec 

108
104
113
112

97
110
101
102

0.5000

43.21
41.43
45.30
223.9

38.62
43.86
40.51

204

Spike 
Amount 

Spike 
Amount 

40.00
40.00
40.00

200

40.00
40.00
40.00

200

MB 
Result 

MB 
Result 

MB 
Result 

ND

5.738
<1.000
<1.000
<20.00

<1.000
<1.000
<1.000
<20.00

170988-1-BLK

79932-1-BKS

79945-1-BKS

MB Sample Id:

LCS Sample Id:

LCS Sample Id:

mg/L

ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L

Units

Units

Units

LOD 

LCS
Result 

LCS
Result 
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Kop Flex

PSS Project No.: 20010902

Project Name

QC Summary
6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

  www.phaseonline.com

79926-1-BLKMB Sample Id:

WaterMatrix: 
EPA 624 .1Analytical Method: E624PREPPrep Method: 

01/09/20Date Prep: 

Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
Methylene Chloride
trans-1,2-dichloroethene
1,1-Dichloroethane
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
cis-1,3-Dichloropropene 
Toluene
trans-1,3-dichloropropene
1,1,2-Trichloroethane
Tetrachloroethylene
Dibromochloromethane
Chlorobenzene
Ethylbenzene
Bromoform
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

Parameter Flag

170977Seq Number:

Limits

54-148
1-205
5-195

15-185
40-160
50-150
50-150
60-140
70-130
70-130
70-135
70-130
70-130
65-135
70-130
65-135
35-165
65-135
25-175
70-130
50-150
70-130
70-130
70-135
65-135
60-140
70-130
60-140
70-130
65-135
65-135

LCS 
%Rec 

92
93
96

102
88
91
92
96
96
91
91
91
92
90
89
90
93
94
89
91
88
89
90
89
90
95
84
88
95
93
94

46.09
46.74
47.82
50.86
44.14
45.25
46.00
48.14
47.83
45.69
45.71
45.59
46.14
45.19
44.51
45.10
46.70
47.15
44.61
45.42
44.23
44.73
44.81
44.35
44.99
47.68
42.00
43.83
47.50
46.41
47.07

Spike 
Amount 

50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00

MB 
Result 

<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000

79926-1-BKSLCS Sample Id:

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

UnitsLCS
Result 

Dibromofluoromethane
4-Bromofluorobenzene
Toluene-D8

Surrogate Limits

87-120
85-147
88-110

LCS
Result 

99
102
100

MB 
%Rec 

103
101
101

%
%
%

UnitsLCS
Flag

MB
Flag

F = RPD exceeded the laboratory control limits
X = Recovery of MS, MSD or both outside of QC Criteria
H= Recovery of BS,BSD or both exceeded the laboratory control limits
L = Recovery of BS,BSD or both below the laboratory control limits
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SAMPLE CHAIN OF CUSTODY/AGREEMENT FORM

PHASE SEPARATION SCIENCE, INC.
www.phaseonline.com

email : info@phaseonline.com

S p xoFFrcE Loc. H<,fndOn, V fr
*pBoJEcr ucR, EriC lOktryOa *pxoNENo.: t101-U500 Wlr 0=0il S=Soil L=Liouid SoL=So[d A=Air

er',|rrr, erlL, idhfl VFAX NO,:

tPRoJEcr NAME: Ko
5l ?Or ).r)rf1Y>< PRoJEcr No.:

ey. MSITE LoCATION: Rayvlver lvl l) Po. No.:

SA[aPLER(S): $ CfurKa DW cERr No:

Belinqurshed By:('l)

Relinquished By: (2) Data Deliverables Required:
COA OC SUMM CLp L|KE OTHERtrtrtr

lce Presenl: j14 ! remop.f-O,l.d,

Relinquished Byi (3) speciar rnstrucrions: SlAndq, rd l0-da4
Lob fu #iler d,Esttived r^efdl-r

STATE BESULTS REPOBTED TO:
MD DE PA VA WV!trtr!D

. Baltimore, . (410\ 747-8770 .

lhe Servic€ Brochure or PSS-provided quotation including any and all attorney's or other rsasonable t€es it collection becomes necessary. x = BEOUIRED

C

N

T

I

N

E
R

S
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Project Name:        Kop Flex

PSS Project No.: 20010902

6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

              www.phaseonline.com

Sample Receipt Checklist

01/09/2020 11:10:00 AMDate Received

ClientDelivered By

WSP USA - Herndon Client Name Thomas WingateReceived By

Not ApplicableTracking No

Shipping Container(s)
No. of Coolers

Ice
Temp (deg C)
Temp Blank Present 

Total No. of Samples Received

Preservation

1

 .3
Yes

1

For any improper preservation conditions, list sample ID, preservative added (reagent ID number) below as well as
documentation of any client notification as well as client instructions.  Samples for pH, chlorine and dissolved oxygen
should be analyzed as soon as possible, preferably in the field at the time of sampling.  Samples which require thermal
preservation shall be considered acceptable when received at a temperature above freezing to 6°C.  Samples that are
hand delivered on the day that they are collected may not meet these criteria but shall be considered acceptable if there is
evidence that the chilling process has begun such as arrival on ice.

Comments: (Any "No" response must be detailed in the comments section below.)

Acrolein, acrylonitrile, and 2-chloroethyl vinyl ether not required for EPA 624 samples.

Samples Inspected/Checklist Completed By: Date:

PM Review and Approval: Date: 

Logged In By Thomas Wingate                

Present

Disposal Date 02/13/2020

Thomas Wingate

Amber Confer

01/09/2020

01/23/2020

Total Metals
Dissolved Metals, filtered within 15 minutes of collection
Orthophosphorus, filtered within 15 minutes of collection
Cyanides
Sulfide
TOC, DOC (field filtered), COD, Phenols
TOX, TKN, NH3, Total Phos
VOC, BTEX (VOA Vials Rcvd Preserved)
Do VOA vials have zero headspace?
624 VOC (Rcvd at least one unpreserved VOA vial)
524 VOC (Rcvd with trip blanks)

(pH<2)
(pH<2)

(pH>12)
(pH>9)
(pH<2)
(pH<2)
(pH<2)

(pH<2)

Yes
N/A
N/A
N/A
N/A
N/A
N/A
Yes
Yes
No
N/A

Appropriate for Specified Analysis?
Intact?
Labeled and Labels Legible?

Yes
Yes
Yes

Sample Container

COC agrees with sample labels?
Chain of Custody

Yes
Yes

Documentation Shannon BurkeSampler Name  
MD DW Cert. No. 

Custody Seal(s) Intact?

Seal(s) Signed / Dated

Total No. of Containers Received 7

Not Applicable

Not Applicable

N/A

Custody Seal(s) Intact?
Seal(s) Signed / Dated? 

N/A
N/A

All Samples Received Within Holding Time(s)? Yes
Holding Time
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PSS Project No.: 20010903

Certificate of Analysis

Kop Flex

6630 Baltimore National Pike
Baltimore, MD 21228

410-747-8770
800-932-9047

www.phaseonline.com

Project Name:

Eric Johnson 
WSP USA - Herndon
13530 Dulles Technology Dr, Ste 300 
Herndon, VA 20171  
 
Reference:    PSS Project No: 20010903
                     Project Name: Kop Flex
                     Project Location: Hanover, MD 
                     Project ID.: 31401545.010/04
                  

Dear Eric Johnson:

This report includes the analytical results from the analyses performed on the samples received under the project
name referenced above and identified with the Phase Separation Science (PSS) Project number(s) 20010903.    

All work reported herein has been performed in accordance with current NELAP standards, referenced
methodologies, PSS Standard Operating Procedures and the PSS Quality Assurance Manual unless otherwise
noted in the Case Narrative Summary. PSS is limited in liability to the actual cost of the sample analysis done.

PSS reserves the right to return any unused samples, extracts or related solutions. Otherwise, the samples are
scheduled for disposal, without any further notice, on February 13, 2020, with the exception of air canisters which
are cleaned immediately following analysis.  This includes any samples that were received with a request to be
held but lacked a specific hold period.  It is your responsibility to provide a written request defining a specific
disposal date if additional storage is required. Upon receipt, the request will be acknowledged by PSS, thus
extending the storage period.

This report shall not be reproduced except in full, without the written approval of an authorized PSS
representative.  A copy of this report will be retained by PSS for at least 5 years, after which time it will be
disposed of without further notice, unless prior arrangements have been made.

We thank you for selecting Phase Separation Science, Inc. to serve your analytical needs.  If you have any
questions concerning this report, do not hesitate to contact us at 410-747-8770 or info@phaseonline.com.

Sincerely,

January 23, 2020

Dan Prucnal
Laboratory Manager
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PSS Project No.: 20010903

6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

              www.phaseonline.com

Explanation of Qualifiers

Project Name:      Kop Flex

 Sample ID
Effluent VSP-4

Influent VSP-1

TB-010920

01/09/20 09:30

01/09/20 09:10

01/09/20 00:00

Date/Time Collected PSS Sample ID
20010903-001

20010903-002

20010903-003

WASTE WATER

GROUND WATER

WATER

Matrix 

 A target analyte or common laboratory contaminant was identified in the method blank. Its presence indicates possible
 field or laboratory contamination. 
 Results Pending Final Confirmation.
 The data exceeds the upper calibration limit; therefore, the concentration is reported as estimated.
 The result exceeds the regulatory level for Toxicity Characteristic (TCLP) as cited in 40 CFR 261.24 Table 1.
 The target analyte was positively identified below the reporting limit but greater than the MDL. 
 This is the Laboratory Method Detection Limit which is equivalent to the Limit of Detection (LOD).  The LOD is an estimate of the 
 minimum amount of a substance that an analytical process can reliably detect.  This value will remain constant across multiple similar 
 instrumentation and among different analysts.  An LOD is analyte and matrix specific.
 Not Detected at or above the reporting limit.
 PSS Reporting Limit.
 Not detected.

Please reference the Chain of Custody and Sample Receipt Checklist for specific container counts and preservatives. Any sample
conditions not in compliance with sample acceptance criteria are described in Case Narrative Summary.

Notes:
    1. The presence of a common laboratory contaminant such as methylene chloride may be considered a possible laboratory artifact.  Where 
        observed, appropriate consideration of data should be taken.
    2. Unless otherwise noted in the case narrative, results are reported on a dry weight basis with the exception of pH, flashpoint, moisture, and 
        paint filter test.
    3. Drinking water samples collected for the purpose of compliance with SDWA may not be suitable for their intended use unless collected by a 
        certified sampler [COMAR 26.08.05.07.C.2]. 
   4.  The analyses of 1,2-dibromo-3-chloropropane (DBCP) and 1,2-dibromoethane (EDB) by EPA 524.2 and calcium, magnesium, sodium and
        iron by EPA 200.8 are not currently promulgated for use in testing to meet the Safe Drinking Water Act and as such cannot be used for 
        compliance purposes.  The listings of the current promulgated methods for testing in compliance with the Safe Drinking Water Act can be 
        found in the 40 CFR part 141.1, for the primary drinking water contaminates, and part 141.3, for the secondary drinking water contaminates.
   5.  Sample prepared under EPA 3550C with concentrations greater than 20 mg/Kg should employ the microtip extraction procedure if required to
        meet data quality objectives. 
   6.  The analysis of acrolein by EPA 624 must be analyzed within three days of sampling unless pH is adjusted to 4-5 units [40 CFR part 136.3(e)].
   7.  Method 180.1, The Determination of Turbidity by Nephelometry, recommends samples over 40 NTU be diluted until the turbidity falls below 
        40 units.  Routine samples over 40 NTU may not be diluted as long as the data quality objectives are not affected.
   8.  Alkalinity results analyzed by EPA 310.2 that are reported by dilution are estimated and are not in compliance with method requirements. 

Project ID: 31401545.010/04

The following samples were received under chain of custody by Phase Separation Science (PSS) on 01/09/2020 at 11:10 am

Certifications:
   NELAP Certifications: PA 68-03330, VA 460156
   State Certifications: MD 179, WV 303
   Regulated Soil Permit: P330-12-00268
   NSWC USCG Accepted Laboratory
   LDBE MWAA LD1997-0041-2015

   B   
            
   C       
   E       
   Fail    
   J        
   MDL
           

   ND   
   RL    
   U     

Standard Flags/Abbreviations:
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Project Name:      Kop Flex

PSS Project No.: 20010903

6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

              www.phaseonline.com
Certificate of Analysis

01/09/2020 11:10Date/Time Received:

01/09/2020 09:30Date/Time Sampled: 20010903-001PSS Sample ID:

WASTE WATERMatrix: 

Effluent VSP-4Sample ID:

1,4-Dioxane by GC/MS - SIM Analytical Method:

01/22/20 16:07

5030BPreparation Method: 

01/22/201,4-Dioxane (P-Dioxane)

Result

 1.0

Flag

ug/L

Units

1ND

SW-846 8260 B-Modified

1045

AnalystPrepared Analyzed
  

DilRL

Toluene-D8  104 80-120 01/22/20 16:07

Recovery Limits

%

Surrogate(s)

10451 01/22/20

Qualifier(s): See Batch 171328 on Case Narrative. 
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Project Name:      Kop Flex

PSS Project No.: 20010903

6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

              www.phaseonline.com
Certificate of Analysis

01/09/2020 11:10Date/Time Received:

01/09/2020 09:10Date/Time Sampled: 20010903-002PSS Sample ID:

GROUND WATERMatrix: 

Influent VSP-1Sample ID:

TCL Volatile Organic Compounds Analytical Method:

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

5030BPreparation Method: 

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

Acetone

Benzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone (MEK)

Carbon Disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

Cyclohexane

1,2-Dibromo-3-chloropropane

Dibromochloromethane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

Dichlorodifluoromethane

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

cis-1,2-Dichloroethene

1,1-Dichloroethene

1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

trans-1,2-Dichloroethene

Ethylbenzene

2-Hexanone (MBK)

Isopropylbenzene

Methyl Acetate

Methylcyclohexane

Methylene chloride

Result

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10

1.0

1.0

1.0

5.0

1.0

10

10

1.0

1.0

1.0

1.0

1.0

10

5.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

5.0

1.0

10

10

1.0

Flag

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Units

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

3.5
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

44

1.5

1.2

220
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

SW-846 8260 B

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

AnalystPrepared Analyzed
  

DilRL
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Project Name:      Kop Flex

PSS Project No.: 20010903

6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

              www.phaseonline.com
Certificate of Analysis

01/09/2020 11:10Date/Time Received:

01/09/2020 09:10Date/Time Sampled: 20010903-002PSS Sample ID:

GROUND WATERMatrix: 

Influent VSP-1Sample ID:

TCL Volatile Organic Compounds

1,4-Dioxane by GC/MS - SIM

Analytical Method:

Analytical Method:

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/22/20 16:29

5030B

5030B

Preparation Method: 

Preparation Method: 

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/22/20

4-Methyl-2-Pentanone (MIBK)

Methyl-t-Butyl Ether

Naphthalene

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

Trichloroethene

1,1,2-Trichloroethane

Trichlorofluoromethane

1,1,2-Trichlorotrifluoroethane

Vinyl chloride

m&p-Xylene

o-Xylene

1,4-Dioxane (P-Dioxane)

Result

Result

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

5.0

1.0

1.0

2.0

1.0

5.0

Flag

Flag

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Units

Units

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

5

ND

ND

ND

ND

ND

ND

ND

ND

ND

19

1.2
ND

ND

ND

ND

ND

ND

110

SW-846 8260 B

SW-846 8260 B-Modified

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1045

Analyst

Analyst

Prepared

Prepared

Analyzed

Analyzed

  

  

Dil

Dil

RL

RL

4-Bromofluorobenzene  

Dibromofluoromethane  

Toluene-D8  

Toluene-D8  

99

101

101

103

87-109

93-111

91-109

80-120

01/11/20 13:27

01/11/20 13:27

01/11/20 13:27

01/22/20 16:29

Recovery

Recovery

Limits

Limits

%

%

%

%

Surrogate(s)

Surrogate(s)

1011

1011

1011

1045

1

1

1

5

01/11/20

01/11/20

01/11/20

01/22/20

Qualifier(s): See Batch 171328 on Case Narrative. 
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Project Name:      Kop Flex

PSS Project No.: 20010903

6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

              www.phaseonline.com
Certificate of Analysis

01/09/2020 11:10Date/Time Received:

01/09/2020 00:00Date/Time Sampled: 20010903-003PSS Sample ID:

WATERMatrix: 

TB-010920Sample ID:

TCL Volatile Organic Compounds Analytical Method:

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

5030BPreparation Method: 

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

Acetone

Benzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone (MEK)

Carbon Disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

Cyclohexane

1,2-Dibromo-3-chloropropane

Dibromochloromethane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

Dichlorodifluoromethane

1,4-Dichlorobenzene

1,1-Dichloroethane

1,2-Dichloroethane

cis-1,2-Dichloroethene

1,1-Dichloroethene

1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

trans-1,2-Dichloroethene

Ethylbenzene

2-Hexanone (MBK)

Isopropylbenzene

Methyl Acetate

Methylcyclohexane

Methylene chloride

Result

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10

1.0

1.0

1.0

5.0

1.0

10

10

1.0

1.0

1.0

1.0

1.0

10

5.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

5.0

1.0

10

10

1.0

Flag

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Units

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

SW-846 8260 B

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

AnalystPrepared Analyzed
  

DilRL
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Project Name:      Kop Flex

PSS Project No.: 20010903

6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

              www.phaseonline.com
Certificate of Analysis

01/09/2020 11:10Date/Time Received:

01/09/2020 00:00Date/Time Sampled: 20010903-003PSS Sample ID:

WATERMatrix: 

TB-010920Sample ID:

TCL Volatile Organic Compounds

1,4-Dioxane by GC/MS - SIM

Analytical Method:

Analytical Method:

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/22/20 15:44

5030B

5030B

Preparation Method: 

Preparation Method: 

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/11/20

01/22/20

4-Methyl-2-Pentanone (MIBK)

Methyl-t-Butyl Ether

Naphthalene

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

Trichloroethene

1,1,2-Trichloroethane

Trichlorofluoromethane

1,1,2-Trichlorotrifluoroethane

Vinyl chloride

m&p-Xylene

o-Xylene

1,4-Dioxane (P-Dioxane)

Result

Result

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

5.0

1.0

1.0

2.0

1.0

1.0

Flag

Flag

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Units

Units

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

SW-846 8260 B

SW-846 8260 B-Modified

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1011

1045

Analyst

Analyst

Prepared

Prepared

Analyzed

Analyzed

  

  

Dil

Dil

RL

RL

4-Bromofluorobenzene  

Dibromofluoromethane  

Toluene-D8  

Toluene-D8  

104

99

100

106

87-109

93-111

91-109

80-120

01/11/20 13:04

01/11/20 13:04

01/11/20 13:04

01/22/20 15:44

Recovery

Recovery

Limits

Limits

%

%

%

%

Surrogate(s)

Surrogate(s)

1011

1011

1011

1045

1

1

1

1

01/11/20

01/11/20

01/11/20

01/22/20

Qualifier(s): See Batch 171328 on Case Narrative. 
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Case Narrative 

Project Name:       Kop Flex

PSS Project No.: 20010903

6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

              www.phaseonline.com

All sample receipt conditions were acceptable.

Sample Receipt:

Analytical:

Laboratory control spike/laboratory spike duplicate (LCS/LCSD) Relative Percent Difference (RPD)
exceedances identified; see QC summary.

1,4-Dioxane by GC/MS - SIM

SW-846 8260 B-Modified: 1,4-Dioxane 

NELAP accreditation was held for all analyses performed unless noted below.  See www.phaseonline.com
for complete PSS scope of accreditation.

Any holding time exceedances, deviations from the method specifications, regulatory requirements or variations to the
procedures outlined in the PSS Quality Assurance Manual are outlined below.

Batch: 171328   

Matrix spike and matrix spike duplicate analyses may not be performed due to insufficient sample quantity.  In these
instances, a laboratory control sample and laboratory control sample duplicate are analyzed unless otherwise noted or
specified in the method.
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Kop Flex

PSS Project No.: 20010903

Project Name:

Lab Chronology

6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

              www.phaseonline.com

SW-846 8260 B

SW-846 8260 B-
Modified

Method

Influent VSP-1

TB-010920

79949-1-BKS

79949-1-BLK

DW-2-20-01-10 S

DW-2-20-01-10 SD

Effluent VSP-4

Influent VSP-1

TB-010920

80100-1-BKS

80100-1-BLK

80100-1-BSD

Client Sample ID

20010903-002

20010903-003

79949-1-BKS

79949-1-BLK

20011004-001 S

20011004-001 S

20010903-001

20010903-002

20010903-003

80100-1-BKS

80100-1-BLK

80100-1-BSD

PSS Sample ID

W

W

W

W

W

W

W

W

W

W

W

W

Mtx

79949

79949

79949

79949

79949

79949

80100

80100

80100

80100

80100

80100

Prep Batch

171020

171020

171020

171020

171020

171020

171328

171328

171328

171328

171328

171328

Analytical  Batch

01/11/2020 08:59

01/11/2020 08:59

01/11/2020 08:59

01/11/2020 08:59

01/11/2020 08:59

01/11/2020 08:59

01/22/2020 12:44

01/22/2020 12:44

01/22/2020 12:44

01/22/2020 12:44

01/22/2020 12:44

01/22/2020 12:44

Prepared

01/11/2020 13:27

01/11/2020 13:04

01/11/2020 09:54

01/11/2020 11:25

01/11/2020 15:20

01/11/2020 15:43

01/22/2020 16:07

01/22/2020 16:29

01/22/2020 15:44

01/22/2020 13:36

01/22/2020 15:22

01/22/2020 14:03

Analyzed

Initial

Initial

BKS

BLK

MS

MSD

Initial

Initial

Initial

BKS

BLK

BSD

Analysis Type
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Kop Flex

PSS Project No.: 20010903

Project Name

QC Summary
6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

  www.phaseonline.com

79949-1-BLKMB Sample Id:

WaterMatrix: 
SW-846 8260 BAnalytical Method: SW5030BPrep Method: 

01/11/20Date Prep: 

Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEK)
Carbon Disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
1,2-Dibromo-3-chloropropane
Dibromochloromethane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
Dichlorodifluoromethane
1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
cis-1,2-Dichloroethene
1,1-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
trans-1,2-Dichloroethene
Ethylbenzene
2-Hexanone (MBK)
Isopropylbenzene
Methyl Acetate
Methylcyclohexane
Methylene chloride
4-Methyl-2-Pentanone (MIBK)
Methyl-t-Butyl Ether
Naphthalene
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
Trichloroethene
1,1,2-Trichloroethane
Trichlorofluoromethane
1,1,2-Trichlorotrifluoroethane
Vinyl chloride
m&p-Xylene

Parameter Flag

171020Seq Number:

Limits

55-120
87-123
74-136
83-125
72-129
45-167
45-136
87-123
79-133
87-127
81-122
76-129
59-121
83-122
63-140
73-139
80-127
82-129
88-127
70-131
84-129
85-120
86-125
86-126
85-123
83-120
81-125
79-121
87-120
82-128
56-116
81-128
68-129
84-127
85-119
57-116
61-130
74-114
76-130
79-131
85-131
82-127
79-123
78-123
87-125
87-124
84-127
85-130
81-132
66-133
78-126

LCS 
%Rec 

90
89
88
92
88
93
87
89
91
89
88
89
91
97
91
87
92
94
93
86
92
87
89
90
90
94
88
89
93
95
96
99
91
97
91
92
92
95
91
93
89
90

100
101
89
90
91
88
94
94
95

45.03
44.48
43.93
46.11
44.06
46.41
43.67
44.58
45.38
44.49
43.78
44.46
45.27
48.57
45.58
43.70
46.19
47.18
46.27
43.05
45.89
43.71
44.27
44.80
44.86
46.80
44.17
44.43
46.52
47.30
48.05
49.47
45.37
48.33
45.41
46.23
46.03
47.67
45.66
46.47
44.64
44.89
50.06
50.66
44.47
44.88
45.43
43.88
46.86
46.98
95.35

Spike 
Amount 

50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00

100

MB 
Result 

<10.00
<1.000
<1.000
<1.000
<5.000
<1.000
<10.00
<10.00
<1.000
<1.000
<1.000
<1.000
<1.000
<10.00
<5.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<5.000
<1.000
<10.00
<10.00
<1.000
<5.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<5.000
<1.000
<1.000
<2.000

79949-1-BKSLCS Sample Id:

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

UnitsLCS
Result 
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Kop Flex

PSS Project No.: 20010903

Project Name

QC Summary
6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

  www.phaseonline.com

79949-1-BLK

80100-1-BLK

MB Sample Id:

MB Sample Id:

Water

Water

Matrix: 

Matrix: 

SW-846 8260 B

SW-846 8260 B-Modified

Analytical Method:

Analytical Method:

SW5030B

SW5030B

Prep Method: 

Prep Method: 

01/11/20

01/22/20

Date Prep: 

Date Prep: 

o-Xylene

1,4-Dioxane (P-Dioxane)

Parameter

Parameter %RPD

F

Flag

Flag

20

RPD
Limit

24

171020

171328

Seq Number:

Seq Number:

Limits

Limits

75-130

50-150

LCSD 
%Rec 

114

LCSD
Result 

34.09

LCS 
%Rec 

LCS 
%Rec 

96

90

48.05

26.98

Spike 
Amount 

Spike 
Amount 

50.00

30.00

MB 
Result 

MB 
Result 

<1.000

<1.000

79949-1-BKS

80100-1-BKS

LCS Sample Id:

LCS Sample Id: 80100-1-BSDLCSD Sample Id:

ug/L

ug/L

Units

Units

LCS
Result 

LCS
Result 

4-Bromofluorobenzene
Dibromofluoromethane
Toluene-D8

Toluene-D8

Surrogate

Surrogate LCSD
Flag

Limits

Limits

87-109
93-111
91-109

80-120

LCSD
Result 

109

LCS
Result 

LCS
Result 

101
98

100

105

MB 
%Rec 

MB 
%Rec 

103
99
99

104

%
%
%

%

Units

Units

LCS
Flag

LCS
Flag

MB
Flag

MB
Flag

F = RPD exceeded the laboratory control limits
X = Recovery of MS, MSD or both outside of QC Criteria
H= Recovery of BS,BSD or both exceeded the laboratory control limits
L = Recovery of BS,BSD or both below the laboratory control limits
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SAMPLE CHAIN OF CUSTODY/AGREEMENT FORM

PHASE SEPARATION SCIENCE, INC.
www.phaseonline.com

email : info@phaseonline.com

, W S'p *oFFrcE Loc. tlcrnd *-t. tl k PSS Work Order #: )OOl Dct O3
*pnorEcr ucn, Er)c Jdhnson xexorue ruo.,fl\l y 'lCf - U50O

@{o}.ro'

*pRoJEcr runME, Ktto H z* pnoje'cr icj,

srrE LocAroN: Hranave r , f-l
sruer-en1sy, )[zg4 nqlr..- BtVKt- DW cERr No.:

uu.l- vs?-q

Relinquished By: ('l ) Requestsd TAT (OneTAT per COC)
3-Day Ll 2-Day

Next Dav LlEmerqencv lx| Other
Relinquished By: (2) Data Deliv€rables Required:

coA OC SUMM CLP LIKE OTHERDtrtr
rce Presenr:pU FS Temp: G (.,6

Relinquished By: (3) Special lnstructionsl

Slanda"d t04qq TrtT
Belinqurshed Byi (4) STATE BESULTS REPORTED TO:

MD DE PA VA WVtrtrtrtru
b63u tsa[rmore Natronal Plke ' Route 40 West . Baltimore, Maryland 21228 , (410) 747-8770. (800) 932-9047 .

The client (Client Name), by signing, or having clients agent sign, this "sample Chain ol Custody/Agreement Form', aqrees to pay
th€ Service Brochure or Pss-provided quotation including any and all attorney's or other roasonablC fees if collection becomes necessary. x = REeUIRED

T-

c
o
N

T

I

N
E
R

s
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Project Name:        Kop Flex

PSS Project No.: 20010903

6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

              www.phaseonline.com

Sample Receipt Checklist

01/09/2020 11:10:00 AMDate Received

ClientDelivered By

WSP USA - Herndon Client Name Thomas WingateReceived By

Not ApplicableTracking No

Shipping Container(s)
No. of Coolers

Ice
Temp (deg C)
Temp Blank Present 

Total No. of Samples Received

Preservation

1

 .3
Yes

3

For any improper preservation conditions, list sample ID, preservative added (reagent ID number) below as well as
documentation of any client notification as well as client instructions.  Samples for pH, chlorine and dissolved oxygen
should be analyzed as soon as possible, preferably in the field at the time of sampling.  Samples which require thermal
preservation shall be considered acceptable when received at a temperature above freezing to 6°C.  Samples that are
hand delivered on the day that they are collected may not meet these criteria but shall be considered acceptable if there is
evidence that the chilling process has begun such as arrival on ice.

Comments: (Any "No" response must be detailed in the comments section below.)

Samples Inspected/Checklist Completed By: Date:

PM Review and Approval: Date: 

Logged In By Thomas Wingate                

Present

Disposal Date 02/13/2020

Thomas Wingate

Amber Confer

01/09/2020

01/09/2020

Total Metals
Dissolved Metals, filtered within 15 minutes of collection
Orthophosphorus, filtered within 15 minutes of collection
Cyanides
Sulfide
TOC, DOC (field filtered), COD, Phenols
TOX, TKN, NH3, Total Phos
VOC, BTEX (VOA Vials Rcvd Preserved)
Do VOA vials have zero headspace?
624 VOC (Rcvd at least one unpreserved VOA vial)
524 VOC (Rcvd with trip blanks)

(pH<2)
(pH<2)

(pH>12)
(pH>9)
(pH<2)
(pH<2)
(pH<2)

(pH<2)

N/A
N/A
N/A
N/A
N/A
N/A
N/A
Yes
Yes
N/A
N/A

Appropriate for Specified Analysis?
Intact?
Labeled and Labels Legible?

Yes
Yes
Yes

Sample Container

COC agrees with sample labels?
Chain of Custody

Yes
Yes

Documentation Shannon BurkeSampler Name  
MD DW Cert. No. 

Custody Seal(s) Intact?

Seal(s) Signed / Dated

Total No. of Containers Received 13

Not Applicable

Not Applicable

N/A

Custody Seal(s) Intact?
Seal(s) Signed / Dated? 

N/A
N/A

All Samples Received Within Holding Time(s)? Yes
Holding Time
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PSS Project No.: 20012207

Certificate of Analysis

Kop Flex

6630 Baltimore National Pike
Baltimore, MD 21228

410-747-8770
800-932-9047

www.phaseonline.com

Project Name:

Eric Johnson 
WSP USA - Herndon
13530 Dulles Technology Dr, Ste 300 
Herndon, VA 20171  
 
Reference:    PSS Project No: 20012207
                     Project Name: Kop Flex
                     Project Location: Hanover, MD 
                     Project ID.: 31401545.010/04
                  

Dear Eric Johnson:

This report includes the analytical results from the analyses performed on the samples received under the project
name referenced above and identified with the Phase Separation Science (PSS) Project number(s) 20012207.    

All work reported herein has been performed in accordance with current NELAP standards, referenced
methodologies, PSS Standard Operating Procedures and the PSS Quality Assurance Manual unless otherwise
noted in the Case Narrative Summary. PSS is limited in liability to the actual cost of the sample analysis done.

PSS reserves the right to return any unused samples, extracts or related solutions. Otherwise, the samples are
scheduled for disposal, without any further notice, on February 26, 2020, with the exception of air canisters which
are cleaned immediately following analysis.  This includes any samples that were received with a request to be
held but lacked a specific hold period.  It is your responsibility to provide a written request defining a specific
disposal date if additional storage is required. Upon receipt, the request will be acknowledged by PSS, thus
extending the storage period.

This report shall not be reproduced except in full, without the written approval of an authorized PSS
representative.  A copy of this report will be retained by PSS for at least 5 years, after which time it will be
disposed of without further notice, unless prior arrangements have been made.

We thank you for selecting Phase Separation Science, Inc. to serve your analytical needs.  If you have any
questions concerning this report, do not hesitate to contact us at 410-747-8770 or info@phaseonline.com.

Sincerely,

March 5, 2020

Dan Prucnal
Laboratory Manager
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PSS Project No.: 20012207

6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

              www.phaseonline.com

Explanation of Qualifiers

Project Name:      Kop Flex

 Sample ID
Effluent VSP-4 01/22/20 10:50

Date/Time Collected PSS Sample ID
20012207-001 WASTE WATER

Matrix 

 A target analyte or common laboratory contaminant was identified in the method blank. Its presence indicates possible
 field or laboratory contamination. 
 Results Pending Final Confirmation.
 The data exceeds the upper calibration limit; therefore, the concentration is reported as estimated.
 The result exceeds the regulatory level for Toxicity Characteristic (TCLP) as cited in 40 CFR 261.24 Table 1.
 The target analyte was positively identified below the reporting limit but greater than the MDL. 
 This is the Laboratory Method Detection Limit which is equivalent to the Limit of Detection (LOD).  The LOD is an estimate of the 
 minimum amount of a substance that an analytical process can reliably detect.  This value will remain constant across multiple similar 
 instrumentation and among different analysts.  An LOD is analyte and matrix specific.
 Not Detected at or above the reporting limit.
 PSS Reporting Limit.
 Not detected.

Please reference the Chain of Custody and Sample Receipt Checklist for specific container counts and preservatives. Any sample
conditions not in compliance with sample acceptance criteria are described in Case Narrative Summary.

Notes:
    1. The presence of a common laboratory contaminant such as methylene chloride may be considered a possible laboratory artifact.  Where 
        observed, appropriate consideration of data should be taken.
    2. Unless otherwise noted in the case narrative, results are reported on a dry weight basis with the exception of pH, flashpoint, moisture, and 
        paint filter test.
    3. Drinking water samples collected for the purpose of compliance with SDWA may not be suitable for their intended use unless collected by a 
        certified sampler [COMAR 26.08.05.07.C.2]. 
   4.  The analyses of 1,2-dibromo-3-chloropropane (DBCP) and 1,2-dibromoethane (EDB) by EPA 524.2 and calcium, magnesium, sodium and
        iron by EPA 200.8 are not currently promulgated for use in testing to meet the Safe Drinking Water Act and as such cannot be used for 
        compliance purposes.  The listings of the current promulgated methods for testing in compliance with the Safe Drinking Water Act can be 
        found in the 40 CFR part 141.1, for the primary drinking water contaminates, and part 141.3, for the secondary drinking water contaminates.
   5.  Sample prepared under EPA 3550C with concentrations greater than 20 mg/Kg should employ the microtip extraction procedure if required to
        meet data quality objectives. 
   6.  The analysis of acrolein by EPA 624 must be analyzed within three days of sampling unless pH is adjusted to 4-5 units [40 CFR part 136.3(e)].
   7.  Method 180.1, The Determination of Turbidity by Nephelometry, recommends samples over 40 NTU be diluted until the turbidity falls below 
        40 units.  Routine samples over 40 NTU may not be diluted as long as the data quality objectives are not affected.
   8.  Alkalinity results analyzed by EPA 310.2 that are reported by dilution are estimated and are not in compliance with method requirements. 

Project ID: 31401545.010/04

The following samples were received under chain of custody by Phase Separation Science (PSS) on 01/22/2020 at 12:15 pm

Certifications:
   NELAP Certifications: PA 68-03330, VA 460156
   State Certifications: MD 179, WV 303
   Regulated Soil Permit: P330-12-00268
   NSWC USCG Accepted Laboratory
   LDBE MWAA LD1997-0041-2015

   B   
            
   C       
   E       
   Fail    
   J        
   MDL
           

   ND   
   RL    
   U     

Standard Flags/Abbreviations:
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Project Name:      Kop Flex

PSS Project No.: 20012207

6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

              www.phaseonline.com
Certificate of Analysis

01/22/2020 12:15Date/Time Received:

01/22/2020 10:50Date/Time Sampled: 20012207-001PSS Sample ID:

WASTE WATERMatrix: 

Effluent VSP-4Sample ID:

Dissolved Metals Analytical Method:

01/24/20 17:31

01/24/20 17:31

01/24/20 17:31

01/24/20 17:31

200.8Preparation Method: 

01/23/20

01/23/20

01/23/20

01/23/20

Copper

Lead

Nickel

Zinc

Result

 

1.0

1.0

1.00

20.0

Flag

ug/L

ug/L

ug/L

ug/L

Units

1

1

1

1

3.6
ND

13.3

22.4

EPA 200.8

1064

1064

1064

1064

AnalystPrepared Analyzed
  

DilRL
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Case Narrative 

Project Name:       Kop Flex

PSS Project No.: 20012207

6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

              www.phaseonline.com

All sample receipt conditions were acceptable.

Sample Receipt:

NELAP accreditation was held for all analyses performed unless noted below.  See www.phaseonline.com
for complete PSS scope of accreditation.

Any holding time exceedances, deviations from the method specifications, regulatory requirements or variations to the
procedures outlined in the PSS Quality Assurance Manual are outlined below.

Matrix spike and matrix spike duplicate analyses may not be performed due to insufficient sample quantity.  In these
instances, a laboratory control sample and laboratory control sample duplicate are analyzed unless otherwise noted or
specified in the method.
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Kop Flex

PSS Project No.: 20012207

Project Name:

Lab Chronology

6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

              www.phaseonline.com

EPA 200.8

Method

Effluent VSP-4

80106-1-BKS

80106-1-BLK

NPDES 1st Qtr 2020 S

NPDES 1st Qtr 2020
SD

Client Sample ID

20012207-001

80106-1-BKS

80106-1-BLK

20012203-001 S

20012203-001 S

PSS Sample ID

W

W

W

W

W

Mtx

80106

80106

80106

80106

80106

Prep Batch

171411

171411

171411

171411

171411

Analytical  Batch

01/23/2020 16:45

01/23/2020 16:45

01/23/2020 16:45

01/23/2020 16:45

01/23/2020 16:45

Prepared

01/24/2020 17:31

01/24/2020 17:14

01/24/2020 17:09

01/24/2020 17:23

01/24/2020 17:27

Analyzed

Initial

BKS

BLK

MS

MSD

Analysis Type
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Kop Flex

PSS Project No.: 20012207

Project Name

QC Summary
6630 Baltimore National Pike
             Baltimore, MD 21228
                         410-747-8770
                         800-932-9047

  www.phaseonline.com

80106-1-BLKMB Sample Id:

WaterMatrix: 
EPA 200.8Analytical Method: E200.8_PREPPrep Method: 

01/23/20Date Prep: 

Copper
Lead
Nickel
Zinc

Parameter Flag

171411Seq Number:

Limits

85-115
85-115
85-115
85-115

LCS 
%Rec 

94
96
99

100

37.46
38.43
39.64
200.1

Spike 
Amount 

40.00
40.00
40.00

200

MB 
Result 

<1.000
<1.000
<1.000
<20.00

80106-1-BKSLCS Sample Id:

ug/L
ug/L
ug/L
ug/L

UnitsLCS
Result 

F = RPD exceeded the laboratory control limits
X = Recovery of MS, MSD or both outside of QC Criteria
H= Recovery of BS,BSD or both exceeded the laboratory control limits
L = Recovery of BS,BSD or both below the laboratory control limits
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PHASE SEPARATION SCIENCE, INC.

SAMPLE CHAIN OF CUSTODY/AGREEMENT FORM
www.phaseonline.com

emai I : info@ phaseonline.com

'*c.,.NT, tAIS P *orrrcr Loc. llerndon,V A PSSWorkOrder#: Joo | 22o:)
xpRoJrcr n,ten: Eorr- Jckwusr.l-, *pHoNE rrro.:1-?pJy lOor-(, S 0C Wtr Wtr WW=Waste Wtr 0=0il S=Soil L=Liquid S0L=Solid A=Air

Presenratives

UsedEMATL: eris. iohnsOn@v.nf,.@n#Ax ruo.: ( )

REMARKS

*pRorecr Ntue: Lep Ficx rA3#3Ji3;

srrE LocAfloru' UAVr Over, MD p.o. No.:

SAMPLEB(S): S Burkt- DW cERr No.:

Relinquished By: (1) Date

l,zz h+

' xRequestedTAT (OneTAT per COC)

! s-oay Eg-oay lz-oay
Next Day ll Emergency Dll Other

Relinquished By: (2) Data Deliverables Required:
COA QC SUMM CLP LIKE OTHER

tr!D
Relinquished By: (3)

S*andard I o- d..oru1 a fr-T
Relinquished By: (4) EDD FORMATTYPE STATE RESULTS REPORTED TO:

MD DE PA VA WVtrtrtrtrtr
6630 Baltimore National Pike . Route 40 West . Baltimore, 7. x (410) 788-8723

th€ Service Brochure or Pss-providsd quotalion including any and all attorneyl or olher rcasonable fsss il collsction bocomes necessary. * = REOUIBED

C
o
N

T
A
I

N

E

R

S

alys6/ / r^

lH,,/si
Dlfl
tE/
E/ /

ts,old FtW)
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