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1 INTRODUCTION
On behalf of Hess Corporation, WSP USA Inc. (WSP) has developed this addendum to the corrective action plan (CAP) for
the former Hess filling station located at 1613 Joppa Road in Towson, Maryland.  The proposed corrective action will include
activities in Ridgely Manor Park, located south of the former Hess filling station on Yakona Road (Figure 1).

In September 2017, a site investigation was performed to define the vertical and horizontal location of maximum
concentration of remaining total petroleum hydrocarbons (TPH) and benzene, toluene, ethylbenzene and xylene (BTEX)
compounds and gather data needed to evaluate in situ treatment options.  WSP also completed an in situ chemical oxidation
(ISCO) bench scale study (WSP 2017) to evaluate its efficacy at reducing site contaminants. Based on the investigation and
bench scale results, this CAP addendum proposes in situ application of unactivated persulfate in the area of significant
contaminated mass located in the southern portion of the former Hess filing station and the northeastern portion of Ridgely
Manor Park.

This CAP addendum, prepared in accordance with Maryland Environmental Assessment Technology (MEAT) Guidance for
Leaking Underground Storage Tanks (LUSTs), revised February 2003, serves to:

— Evaluate the achievement of remedial goals in accordance with the MEAT Guidance
— Evaluate the site status with respect to the seven risk factors in the MEAT Guidance
— Evaluate compliance with previous directives for the site from the Maryland Department of the Environment (MDE)
— Identify a corrective action (ISCO treatment) to address any remaining risk factors and outstanding obligations
The focused ISCO treatment in areas of significant contaminant mass is designed to (1) reduce BTEX and TPH
concentrations in groundwater collected by the management system, thereby allowing removal of the activated carbon
treatment prior to discharge, (2) shorten the time to reach closure at the site, and (3) demonstrate Hess’ continued
commitment to addressing impacted groundwater.

1.1 CORRECTIVE ACTION OBJECTIVES
The corrective action objectives are based on the remedial goals from the MEAT Guidance and the site-specific directives
issued by MDE.  The objectives for the former Hess filling station include:

— Remove all risks posed by the release in accordance with the MEAT guidance including:
— Prevent contamination migration
— Reduce potential human health risks via all appropriate pathways for the contaminants originating from the former

Hess filling station
— Demonstrate an asymptotic or declining trend in dissolved-phase contamination including benzene, total BTEX, and

Methyl Tertiary-butyl ether (MTBE)
— Demonstrate consistent site conditions including absence of iron staining at groundwater discharge locations
— Ensure soils remaining in-place do not pose a risk to human health or environment

1.1.1 SEVEN RISK FACTORS

This section evaluates the status of the site with respect to the following seven risk factors listed in the MEAT guidance:

1 Liquid Phase Hydrocarbons (LPH)
2 Current and Future Use of Impacted Groundwater
3 Migration of Contamination
4 Human Exposure
5 Environmental Ecological Exposure
6 Impact to Utilities and Other Buried Services
7 Other Sensitive Receptors
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The definition of each risk factor in the MEAT guidance is provided below in italics, followed by the lines of evidence from
the site.

LIQUID PHASE HYDROCARBONS

The site must demonstrate the presence of LPH has been removed to the maximum extent possible- generally indicated when
measurable product can no longer be detected over an extended period of time in site monitoring points used to observe the
subsurface and/or groundwater beneath the site.

Existing monitoring wells are monitored for LPH every quarter.  LPH has not been detected in any onsite or offsite
groundwater monitoring well since July 1995.  Therefore, LPH is not present at the site.

CURRENT AND FUTURE USE OF IMPACTED GROUNDWATER

If the groundwater impacted by the release is used for direct consumption within a half mile of the site or the site is located
within an approved wellhead protection zone, a site assessment and corrective action plan must be designed. Other uses of
groundwater that would warrant remediation include industrial, agricultural, and surface water augmentation.  If known,
future use of the groundwater must be taken into consideration. If site-specific future use is unsure, regional trends must be
considered. Generally, if future use is not clear a more conservative approach to cleanup is applied.

There is no current direct consumption or use of groundwater impacted by the release, and there are no drinking water
receptors in the area.  Baltimore County provides municipal water and sanitary sewer services to both the former Hess filling
station and the surrounding commercial and residential areas.

The development of Ridgely Manor Park has eliminated any potential future risk associated with residual amounts of
hydrocarbons in groundwater.  The park is zoned for residential properties, but Baltimore County has labeled the property as
unbuildable because it is identified as “environmentally constrained.” Due to these restrictions, there is no potential future
use of groundwater at the filling station site or the park.

As discussed in the sections below, the groundwater management system completed in Ridgely Manor Park is preventing
offsite migration of groundwater contamination to other properties.  The wells maintained in the monitoring program (YMW-
1 through YMW-4 and YP-5) proposed in September 2018 Groundwater Monitoring Program Modifications Letter will
monitor the potential for offsite migration.

MIGRATION OF CONTAMINATION

The ability of contamination to migrate off site or to migrate to a receptor is a critical measure. If it can be demonstrated that
the contamination is stationary and site conditions restrict the potential for migration, the need for cleanup may be reduced.

Four of the wells at the Site have had non-detectable concentrations for all compounds analyzed in the most recent eight or
more consecutive quarters, and 11 wells had non-detect concentrations for TPH-gasoline range organics (GRO), TPH-diesel
range organics (DRO), Naphthalene, and at least three BTEX constituents in the June 2018 sampling event.  Monitoring
locations such as OW-1, YMW-1 and YMW-2 have been monitored before and after installation of the groundwater
management system, and provide clear evidence of decreasing concentrations due to natural attenuation of petroleum
compounds and the groundwater management system operations.

Wells near the downgradient property boundary will continue to be monitored, as stated above, to confirm that the extent of
affected groundwater has been defined at the downgradient edge of Ridgely Manor Park.  Offsite migration of groundwater
contamination is unlikely due to the operation of the groundwater management system which prevents groundwater surface
discharge and significantly reduces offsite groundwater migration.

HUMAN EXPOSURE

Any exposure to the public warrants site corrective action.  There are several exposure pathways that must be considered
and include but not limited to inhalation, ingestion, and dermal contact.
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The exposure pathways evaluated are ingestion and dermal contact of groundwater for visitors to the site.  While groundwater
on the property is considered shallow, the wells have locked plugs and a bolted steel well cover to prevent access to wells.
By lowering the water table, the groundwater management system prevents groundwater from discharging to the ground
surface and has eliminated associated exposure pathways.

ENVIRONMENTAL ECOLOGICAL EXPOSURE

The need to protect the natural resources of the state mandated by Maryland Law.  If there is exposure to animal or plant life
from the petroleum release or the degradation of a natural resource, correct action is warranted.

The groundwater management system collects any groundwater migrating offsite or groundwater discharging to the surface.
Treated groundwater has never exceeded the National Pollutant Discharge Elimination System (NPDES) discharge limits and
is discharged to the public storm sewer.  No natural resources have been impacted since the installation of the groundwater
management system.

IMPACT TO UTILITIES AND OTHER BURIED STRUCTURES

The responsible party must correct adverse effects to utilities. Utility materials have been known to degrade from contact
with petroleum products.  Utilities may also act as conduits that lead to the migration of contamination.  Migration along
utilities may cause vapor impacts or other issues at nearby structures.

Groundwater affected by the release is treated by filtration and liquid phase granular activated carbon to meet the NPDES
discharge limits prior to being discharged to the public storm sewer system.  The treated groundwater effluent sample results
demonstrate that benzene, BTEX, and TPH concentrations have never exceeded the NPDES permit limits.  Beginning in
January 2015, the breathing zone in and above the five onsite storm sewer manholes and the Yakona Road curb inlet have
been screened weekly with a photoionization detector (PID) to monitor organic vapor concentrations (Appendix A - Figure1).
No organic vapors have ever been detected in the breathing zone at any location.  While the PID readings indicate that
volatile organic compounds (VOCs) are present in the below grade air space of the collection system manholes, the PID
readings for the curb inlet have been non-detectable or near non-detectable.  It is anticipated that the organic vapor
concentrations in the below grade airspace would decrease after the injection remedy has degraded BTEX and other volatiles.

There are utilities along the southern portion of the property, including underground gas and underground electric lines
running along Yakona Road.  The groundwater concentrations along the southern boundary of the site (i.e. monitoring wells
YMW-1 and YMW-2 through YMW-5) indicate that contamination will not impact the buried utilities.

OTHER SENSITIVE RECEPTORS

Sensitive receptors such as surface water, historic structures, and subways are an indication that a site may warrant further
corrective action.

There are no sensitive receptors on the site.  The end of Herring Run, a tributary of the Back River, is located approximately
3,080 feet east-southeast of the site. The groundwater management system collects and treats groundwater before it is
discharged to the storm sewer system.

There are no historic structures, subway systems or other sensitive receptors on or near the site.

1.1.2 ASYMPTOTIC OR DECLINING CONCENTRATION TRENDS

Groundwater monitoring has been performed for the release since 1991.  Groundwater monitoring has been performed on a
quarterly basis, and MDE approved a change to semi-annual groundwater monitoring in November 2018 (MDE, 2018).
Therefore, the groundwater data set is sufficient to evaluate concentration trends.  The quarterly groundwater quality results
do not suggest seasonal variability.

The quarterly groundwater samples are analyzed for VOCs and fuel oxygenates by U.S. Environmental Protection Agency
(EPA) Method 8260C, TPH–GRO by U.S. EPA Method 8015C, and TPH–DRO by U.S. EPA Method 8015C.  An evaluation
of the groundwater quality results and concentration trends indicate non-detect, consistent, or decreasing concentrations at
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most location/analyte pairs.  Many analyte detections in recent sampling events are below the MEAT criteria for groundwater
for the respective constituent, or below the laboratory reporting limits.

Monitoring locations such as OW-1, YMW-1 and YMW-2 have been monitored before and after installation of the
groundwater management system and provide clear evidence of decreasing concentrations due to natural attenuation of
petroleum compounds and the groundwater management system operations.  The proposed corrective action will further
reduce the BTEX, TPH-GRO and TPH-DRO concentrations in groundwater.

1.1.3 OBSERVABLE SITE CONDITIONS

MDE requested reporting of notable observations about the site in the letter mailed in February 2016 (MDE 2016).  Since
installation of the groundwater management system, there has been no evidence of surface discharge of groundwater, odors,
iron staining, or any other observations indicating contaminant impacts at the site.

1.1.4 SOIL CONDITIONS

The last corrective action objective is to ensure soils remaining in-place do not pose a risk to human health or environment.

In 2017, WSP conducted the site investigation using a membrane interface probe (MIP)/ hydraulic profiling tool (HPT) to
identify areas of the site with significant contaminant mass (Appendix B).  Soil sample collection was biased towards the
areas with the highest contaminant concentrations. The maximum BTEX and TPH concentrations in soil were measured at
MIP-02 (25-30 feet below ground surface [bgs]) in soil (Figure 2).  All soil concentrations were below the MEAT standards
except for the TPH-GRO and TPH-DRO concentrations at MIP-02 (1,220 milligrams per kilogram [mg/kg] and 803 mg/kg,
respectively).  There is no potential exposure to soil at the depths of the exceedances nor are there buried structures at that
depth that could be impacted or a conduit for the contamination to migrate.  Therefore, the soils remaining in place do not
pose a risk to human health or the environment.  The proposed corrective action will further reduce the TPH-GRO and TPH-
DRO concentrations in soil in this area of the site.
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2 SITE DESCRIPTION
The site includes former Hess filling station No. 20204, located at 1613 East Joppa Road in Baltimore County, Baltimore,
Maryland, and Ridgely Manor Park to the south (Figure 1).  Ridgely Manor Park is located on 16 contiguous parcels formerly
occupied by 8 duplex residences at 1612 through 1642 Yakona Road.  The park is topographically lower and hydraulically
downgradient of several commercial properties along East Joppa Road including the former Hess Station.  The park property
slopes from a high of 454 feet above mean sea level (MSL) in the northern corner near the former Hess filling station to a low
point of 430 feet above MSL in the southern portion of the park along the sidewalk at Yakona Road.  Releases of gasoline
constituents from the former Hess filling station were a potential source of petroleum contamination in groundwater beneath
the former residences (MDE 2005).  The Site Number associated with the releases is MDE Oil Control Program (OCP) Case
No. 1991-2100BA.

There are no drinking water receptors in the area.  Baltimore County provides municipal water and sanitary sewer services to
both the former Hess filling station property and the surrounding commercial and residential areas.

2.1 SITE GEOLOGY/HYDROGEOLOGY
The geologic conditions in the area consist of a surficial unit comprised of layered clayey and sandy deposits believed to
represent the Cretaceous-age Potomac Group, which are underlain by saprolite formed by the weathering of the local
metamorphic rocks (Baltimore Gneiss).  Geologic cross sections that include the former station and park areas are shown in
Figure 2.  The texture of the saprolitic materials varies from clayey to silty sand to sandy clay and is governed by the
lithologic characteristics of the parent (i.e., unweathered) rock.  Regional geologic studies in the Baltimore area and Harford
County, Maryland indicate the saprolite thickness ranges from approximately 30 to 50 feet (Otton et al. 1964; SRBC 2008).

Saturated portions of the unconsolidated Potomac Group deposits and underlying saprolite are interpreted to comprise a
coupled, unconfined hydrogeologic unit of variable permeability.  The water table occurs within the surficial Potomac Group
deposits, with the depth to the groundwater surface greater than 10 feet bgs in the northern-most portion of the area and less
than 10 feet bgs moving south.  Water level elevations indicate the historical fluctuation in the groundwater surface at the site
has been less than 4 feet bgs.  Groundwater flow within this water-bearing unit is in a generally southward direction and
appears to mimic the local surface topography.  Overall, the groundwater surface contours indicate a lower Site-wide
hydraulic gradient in the northern-most area under both high and low water table conditions.

The hydraulic conductivity (K) of the unconsolidated surficial sand (Potomac Group) deposits and saprolite was estimated
from slug tests conducted at site monitoring wells.  (Detailed information on the test performance and data analysis, and the
calculated K values determined from test data, are provided in the WSP 2013 CAP.)  The hydraulic conductivity of the
aquifer materials exhibits some degree of spatial variability over Ridgely Manor Park.  The representative K values for the
tested wells range from 0.71 feet per day (ft/day) to 7.8 ft/day, with a geometric mean value of 2.0 ft/day.  Further
examination of the K estimates indicates a slightly higher permeability for the surficial sand deposits (range: 0.71 to 7.8
ft/day; median: 2.3 ft/day) compared to the saprolitic materials (range: 1.1 to 2.8 ft/day; median: 1.4 ft/day).  Additionally,
the conductivities for aquifer materials are higher in the northern portion of Ridgely Manor Park (geometric mean = 3.1
ft/day) compared to the south along Yakona Road (geometric mean = 1.1 ft/day).   This spatial variability in K values may
reflect the increased abundance of fine-grained silt and clay deposits in the upper-most portion of the saturated zone.

2.2 HISTORIC SITE INVESTIGATIONS AND REMEDIAL ACTIONS
Hess designed and implemented corrective actions to treat the impacted groundwater on the gas station property and the
former residential properties downgradient of the gas station property, located on Yakona Road.  These corrective measures
have included the installation of a groundwater treatment system, a soil vapor extraction system, enhanced fluid recovery
events, and air-sparging.  By-pass drains, interceptor sumps, and vapor abatement systems were also installed in several
residences between 1612 and 1640 Yakona Road.

In 2013, Hess purchased the properties from 1610 through 1642 Yakona Road (even numbered properties only) and
implemented a corrective action approach that involved groundwater collection, site monitoring, and site development as a
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green space.  The approach is described in WSP’s CAP dated August 14, 2013, and the CAP Addendum (detailing design
modifications) dated October 11, 2013.  The MDE OCP conditionally approved the corrective action in a letter dated
November 22, 2013 (MDE 2013).

During the installation of the groundwater management system in 2014, samples of the collected groundwater did not meet
the discharge criterion of 100 parts per billion total BTEX in the General Permit for the Discharge of Treated Ground Water
from Oil Contaminated Ground Water Sources to Surface or Ground Waters of the State (NPDES Permit No. MDG915958).
A treatment system consisting of granular activated carbon was installed to treat the groundwater discharge from the
groundwater management system.  Ridgely Manor Park was opened to the public on August 30, 2014, and the groundwater
management system began operating in December 2014.  Monitoring of the manholes and Yakona road curb inlet began in
January 2015.

In September 2017, WSP completed a site investigation to identify areas of maximum concentrations of site contaminants,
collect additional groundwater data needed to evaluate in situ treatment options, and perform an ISCO bench scale study. The
investigation identified the southern portion of the former Hess filling station and the northeastern portion of Ridgely Manor
Park as the area of maximum contaminant concentrations. The groundwater data provided information on the present
groundwater contaminant concentrations, as well as geochemical conditions demonstrating that anaerobic (reducing)
conditions are present in wells with contamination. The bench scale ISCO treatability study was performed by Terra Systems
of Claymont, Delaware, to evaluate the effectiveness of both unactivated and pH-activated Klozur® SP, a persulfate
formulation distributed by PeroxyChem, on site soil and groundwater samples collected during the September 2017
investigation. Three concentrations of unactivated and pH-activated persulfate (10 grams per liter [g/l], 20 g/l and 40 g/l)
were tested to determine the most suitable concentration for site application.  The study compared contaminant
concentrations from the baseline samples to the treated samples collected in the study, and evaluated the longevity of
persulfate at the end of the study.  The bench scale study demonstrated that activated and unactivated persulfate were both
effective at reducing contaminant concentrations, with complete to near complete destruction of BTEX and TPH-GRO.
Although the TPH-DRO concentrations in the bench scale results were not reduced to levels below the MEAT standard, the
persulfate treatment created favorable conditions for continued biodegradation of TPH. The study also determined more
favorable results with the unactivated persulfate, including improved persulfate longevity and absence of metals mobilization
(which occurred in the activated persulfate test samples). Of the three persulfate concentrations evaluated in the bench scale
study, a concentration of 20 g/l was most effective at contaminant mass reduction. Further details and results of the 2017
investigation can be found in the May 2018 Site Investigation Summary letter (Appendix B).

2.3 CURRENT CONDITIONS
The groundwater management system and treatment system remain in operation.  EMS Environmental, Inc. (EMS) is
responsible for the operation, maintenance, and monitoring of the system and collects bi-monthly system samples in
accordance with the discharge permit. EMS also conducts the groundwater monitoring program.  The 2018 Third Quarter
Site Status Report submitted to MDE by EMS is provided as Appendix A. Historical groundwater monitoring results are
tabulated in Table 1 of Appendix A, and the September 2018 groundwater quality results are shown on Figure 1 in Appendix
A.  The maximum concentrations of TPH-DRO, TPH-GRO, and BTEX compounds detected in groundwater samples were
detected at monitoring wells MW-7, YMW-7, and YMW-8 and YP-1 located in Ridgely Manor Park.  Contaminant
concentrations at these locations are consistent across quarters and have not decreased significantly since installation of the
groundwater management system.  Given that the groundwater management system controls downgradient migration but
does not directly affect residual contamination in the area around these wells, additional corrective action would be needed to
reduce the TPH and BTEX concentrations in these areas, the duration of groundwater treatment and groundwater monitoring,
and the time required to reach site closure.

As required by MDE’s letter Request for Comprehensive Well Sampling letter dated June 7, 2010, dissolved concentrations
of benzene, total BTEX, and MTBE are monitored and a summary of the site conditions for each constituent is described
below (MDE 2010).

BENZENE

In the past four quarters, benzene has been detected at concentrations above the MEAT Standard (5.0 micrograms per liter
[µg/L]) at seven of the 19 monitoring well locations.  The benzene concentrations in samples from these wells have been
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relatively constant or decreasing.  Benzene concentrations in the other 12 locations are below the MEAT Standards or
additionally below the laboratory reporting limits.  The proposed ISCO remedy will further reduce benzene concentrations
and monitoring will continue at select well locations.

TOTAL BTEX

There is no MEAT Standard for Total BTEX. The concentrations of the individual BTEX constituents varied over time in
most of the monitoring locations, and benzene exceeds the MEAT Standard at seven out of 19 locations.  It is anticipated that
the proposed ISCO remedy will reduce concentrations of all BTEX constituents in the groundwater.

MTBE

One groundwater sample collected in September 2018 contained an MTBE concentration slightly greater than the MEAT
criteria of 20 µg/LMTBE (22.3 ug/L MTBE in the sample from YMW-2).  MTBE concentrations in groundwater samples
have been below the 20 µg/L criteria at 15 of 19 current sampling locations for the past eight quarters, or longer for some
wells.  The detected concentrations appear to be stable or decreasing over time.

The remaining discussion in this CAP will not address MTBE, tertiary butyl alcohol (TBA) or other oxygenates in further
detail for the following reasons:

— MTBE concentrations in groundwater samples appear to be stable or decreasing over time (Appendix A).
— TBA has no established MEAT criteria.  TBA concentrations have remained below method detection limits for the most

recent eight or more consecutive quarters at 6 of the 19 current sampling locations.  The detected concentrations at the
remaining sampling locations have been consistent over time.

— The ISCO bench scale study showed that chemical oxidation primarily reduced BTEX concentrations, and reduced TPH
concentrations to a lesser extent compared to BTEX.  The locations for injection wells is determined based on BTEX and
TPH concentrations rather than oxygenate concentrations (Section 3.1).

2.3.1 GROUNDWATER

Groundwater flows generally southward before being collected by the groundwater management system for treatment and
discharge to the storm sewer system.  The distribution of the impacted groundwater is primarily contained between MW-4
(source area) and the southern property boundary of Ridgely Manor Park between YMW-1 and YMW-2.  Wells with
concentrations of TPH-GRO, TPH-DRO or benzene that exceed MEAT Standards include: MW-4, OW-1, MW-7, YMW-7,
YMW-8, YP-1, YP-1, YMW-4 and YMW-2.  BTEX compounds and TPH were not detected in samples from wells on the
southwestern portion of the site or were detected at very low concentrations.

WSP compiled the quarterly site-wide monitoring data in the EMS 2018 Second Quarter Site Status Report and prepared
trend graphs depicting the groundwater elevations and concentrations over time for BTEX, TPH-DRO, and TPH-GRO
(Appendix C).  Trend graphs were only generated for location/analyte pairings with 3 or more detections; therefore, no trend
graphs were generated for YMW-3, YMW-6, and YMW-9.  The newest monitoring wells on site have been sampled
quarterly for four years, providing sufficient data to identify general trends.  The groundwater management system has now
been operating for nearly four years, and the start of system operation is also marked on each trend graph.  Multiple years of
monitoring data collected since installing the groundwater management system also provide a sufficient quantity of data to
identify trends such as the noticeable decrease in contaminant concentrations at wells OW-1, YMW-1 and YMW-2.

An evaluation of the groundwater results and graphical trends indicated non-detect, consistent, or decreasing concentrations
at most of the location/analyte pairs.  Overall, groundwater concentrations of BTEX, TPH-DRO, TPH-GRO, and
Naphthalene at wells across the site have been stable or decreasing.

2.3.2 GROUNDWATER MANAGEMENT SYSTEM

The groundwater management system collects groundwater through four underground parallel drains consisting of slotted
polyvinyl chloride (PVC) pipe.  The groundwater drains by gravity to a manhole, from which it is pumped through bag filters
and liquid phase granular activated carbon prior to being discharged to the storm sewer system.  The groundwater
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management system lowers the water table, thereby eliminating surface discharge of groundwater.  The system influent and
effluent are sampled by EMS twice each month to ensure compliance with the NPDES permit discharge limits.  Influent
concentrations of total BTEX remain relatively constant between approximately 200 and 300 µg/L, which is above the
NPDES BTEX discharge limit of 100 µg/L.  Influent concentrations of TPH-DRO and TPH-GRO have fluctuated over time
but remain approximately an order of magnitude below the NPDES TPH discharge limit of 15,000 µg/L TPH.  To date, there
have been no exceedances of the NPDES discharge limits in the treatment system effluent samples.  The historical influent
and effluent sample results are provided in the EMS quarterly report (Appendix A).

Based on sampling data, the groundwater management system is operating as designed and fulfilling the Site’s corrective
action objectives.  Based on the influent concentrations of BTEX, treatment of the groundwater is expected to continue for
the foreseeable future, unless BTEX concentrations are mitigated.  The proposed ISCO remedy is anticipated to reduce
BTEX concentrations in the collected groundwater to the extent that the groundwater would no longer require treatment
before discharge.  The groundwater collection would remain in place to continue to prevent groundwater surface discharge.



CORRECTIVE ACTION PLAN ADDENDUM
Project No.  31400408
HESS CORPORATION

WSP
December 27, 2018

Page 9

3 IN SITU DESIGN RATIONALE
The ISCO injection design, treatment area, treatment chemical selection, and dosage calculations are presented below.
Detailed information about the bench scale treatability study are included in the May 2018 Site Investigation Summary letter
(Appendix B).

3.1 INJECTION TREATMENT AREA
The proposed injection locations have been selected to effectively treat the area of maximum concentrations (“hot spots”)
remaining and achieve the objectives described in Section 1.1.  The proposed injection locations are designed to treat the area
of the maximum probe responses from the MIP/HPT investigation: the southern portion of the former Hess filling station and
the northeastern portion of Ridgely Manor Park (Figure 3). The design includes installing 3 permanent injection wells (IP-1
through IP-3) to maximum depths of approximately 33 feet below ground surface.  These wells will be screened in the most
conductive groundwater flow zone (approximately 10 feet thick) based on the HPT data.  The injections are designed to treat
a 25-foot radius of influence around each well. The estimated total area of treatment is approximately 5,900 square feet.
Permanent injection wells were selected over direct push injection points because of their versatility (monitoring or injection
use), ability to be used for additional injections if needed, and greater potential radius of influence for the injection.

3.2 CHEMICAL SELECTION AND DOSAGE
The treatability study results determined that unactivated Klozur® SP (Klozur®) sodium persulfate would provide the most
effective treatment.  The proposed remedy will inject the following amendments in the “hot spot” areas:

½ Klozur® SP (Klozur®) sodium persulfate (unactivated), applied at a concentration of 20 g/l (20% solution)
½ Micro nutrients (nitrogen and phosphorous source)

The safety data sheets for Klozur® and a typical nitrogen and phosphorus source are provided in Appendix D.  The
amendment formula (Klozur® and nutrients) will be diluted with potable water and applied through the injection wells at a
pressure of less than 40 pounds per square inch (psi).  Assuming an average saturated soil mobile porosity value of 0.34,
there are 20,026 cubic feet (approximately 567,000 liters or 150,000 gallons) of mobile groundwater are present within the
treatment volume for each injection well. The volume of amendment needed to achieve the design amendment distribution
was calculated to be equivalent to 9% of the estimated mobile porosity. Therefore, a total volume of 13,085 gallons of
Klozur® amendment solution will be distributed equally to each injection well resulting in 4,362 gallons of injection fluid per
well.  Assuming a delivery flow rate of 5 gallons per minute, the application is estimated to take 7 days to complete.

The estimated amount of each component to be injected in each well (in gallons) is summarized in the table below.

Injection Point Units IP-1 IP-2 IP-3 Total

Klozur® Pounds 8,340 8,340 8,340 25,020

Potable Water Gallons 4,011 4,011 4,011 12,033

Nutrient – Nitrogen Pounds 38 38 38 114

Nutrient - Phosphorous Pounds 5.5 5.5 5.5 16.5
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4 IN SITU TREATMENT PROCEDURES

4.1 ACCESS AGREEMENT AND COMMUNITY OUTREACH
Access agreements have been executed with Petroleum Marketing Group, the current owners of the former Hess filling
station property, and NeighborSpace, the organization that operates Ridgely Manor Park.  The agreements will be reviewed
and extended or expanded to include the proposed ISCO injections if necessary.

Prior to conducting any field work activities, Hess will notify Petroleum Marketing Group and NeighborSpace.  In addition,
Hess will contact members of the board of Ridgely Manor Community Association to describe the focused investigation on
Ridgely Manor Park and to discuss the planned work.  Communication will be performed directly between a Hess
representative and members of the Park Association.  Details such as the planned dates of the work, the areas of the park to
be temporarily closed to public access during the work, and other safety measures that will be implemented to protect public
safety will be presented, as further described in Section 4.2.1.

4.2 PERMITS
The drilling contractor will obtain soil boring permits from Baltimore County in advance of the injection well installation.

WSP contacted the MDE Water Management Administration for underground injection applications to treat affected
groundwater.  According to Ms. Tracy Rocca-Weikart of MDE in a call on November 1, 2018, an underground injection
control permit is not required for this environmental remediation application.  Prior to conducting the injections, WSP will
provide this CAP Addendum to Ms. Rocca-Weikart for her review and approval.  In the e-mail, WSP may also request her to
approve up to two additional injections, if they are warranted.

4.2.1 HEALTH AND SAFETY PLANNING

Health and safety planning will include protection for the general public, including residents, Ridgely Manor Park patrons,
and employees and customers at the current filling station.  As mentioned previously, discussions with members of the
Ridgely Manor Community Association in advance of the work will be used to alert residents regarding the injection
activities and schedule, as well as any temporary access restrictions in the park for public safety.  WSP will order and install
temporary barriers to restrict access to the work areas and restricted access signs to alert patrons of the hazards and access
restrictions during the planning stage.  The temporary barriers may include concrete or plastic jersey barriers, cones, or a
temporary fence supported by movable footings. The ground surface conditions will also be restored following completion of
the work.

Worker safety planning involves updating the Site-Specific Health and Safety Plan (HASP) to include the activities being
conducted under this CAP Addendum.  The updated HASP will detail the objectives, project organization, and specific
procedures required for all activities conducted during the field work, including the type and location of temporary barriers
installed around the work area.  WSP’s subcontractors are required to prepare their own HASP and will be required to restrict
site access as described in the HASP prepared by WSP.

4.2.2 UTILITY LOCATE

A ground penetrating radar survey will be conducted by a private utility locator prior to any intrusive activities at the site to
identify potential underground utilities in or near the injection well locations.  The locations of the groundwater management
system laterals will be marked based on the cleanout and manhole locations.  A public utility mark out will also be made a
minimum of 72 hours before work begins.
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4.3 GENERAL PROCEDURES
All activities will be conducted in accordance with WSP Standard Operating Procedures (SOPs; Appendix E) and the MDE
MEAT Guidance.  All field activities will be conducted using cleaned equipment; decontamination of non-disposable
equipment will be conducted in accordance with WSP’s SOPs and manufacturer’s specifications.

Before any intrusive work is conducted, the location of each proposed injection well (Figure 3) will be determined in the field
during a site reconnaissance; locations may be adjusted in the field based on underground and overhead utilities and site
access considerations. Each location will be marked using white marking paint and given a unique identifier that will be
written directly on the ground surface.

Standard efforts will be taken to prevent cross contamination and contamination of the environment when installing the
injection wells, conducting the injections and collecting samples.  Equipment, sample containers and supplies will be
protected from accidental contamination. In accordance with WSP’s SOPs, a new pair of disposable gloves will be donned
immediately before each sample is collected to limit the possibility of cross-contamination from accidental contact. The
gloves will not come in contact with the sample and will be changed any time during sample collection that their cleanliness
is compromised.

4.4 MONITORING EQUIPMENT
Monitoring equipment used for sample collection and health and safety will be inspected before use to assess the operating
condition of the equipment. The condition of the monitoring equipment will be documented in the field log book, and
necessary maintenance will be performed on the equipment prior to sampling. WSP will follow the manufacturer’s operation
manuals for calibration, use, and decontamination procedures.

Manufacturer’s guidelines will be consulted before beginning the calibration process and the manufacturer’s technical
support will be contacted if problems or questions arise. Air and water quality monitoring equipment will be tested and
calibrated daily before use and will be recalibrated every twenty samples. All calibration procedures performed will be
documented in the field book and will include the date/time of calibration, name of person performing the calibration,
reference standard used, temperature at which the readings were taken, and the calibration readings.

— Before calibrating and using air and water quality monitoring equipment in the field, the sensors will be inspected to
ensure that they are clean, installed properly and are not damaged.

— Field calibration will be conducted in an area sheltered from wind, dust, and temperature/sunlight fluctuations, such as
inside a room or vehicle.  The standards will be maintained at a temperature >40 degrees Fahrenheit (°F) and < 100°F.

— The air and water quality monitoring equipment will be allowed to warm up for at least 10 minutes after being turned on
and the display will be set to read the appropriate measurement units.

— The standard solutions will be handled in a manner that prevents their dilution or contamination. Standard solutions will
not be reused or poured back into the bottle. Expired standard solutions will not be used. Proper chain-of-custody will be
followed for standard solutions.

Following calibration, the air and water quality monitoring equipment will be used to collect field parameters and the field
measurements will be recorded on sampling forms and in the field book; conditions that may affect data quality (e.g., changes
in weather) will also be noted.

4.5 DECONTAMINATION
Non-dedicated equipment must be adequately decontaminated between locations. Where possible, each individual piece will
be individually decontaminated in accordance with the manufacturer’s specifications. Specifically, the decontamination
process will include the following steps:

— Physical removal of debris
— Bucket wash with non-phosphate soap such as Liquinox®, or equivalent and scrub brush
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— Tap water rinse
— Deionized (DI) water rinse (distilled water can be used as a substitute)

Equipment will be allowed to dry thoroughly after decontamination.  Water used for decontamination will be processed
through a 5-gallon bucket of granulated carbon and then discharged onto the natural ground surface.

4.6 INJECTION WELL INSTALLATION PROCEDURES
The injection wells will be installed by a licensed Maryland driller.  The drilling firm will also be responsible for obtaining
Baltimore County boring permits before drilling work is initiated.  The final well locations will be surveyed following
installation by a licensed Maryland surveyor. Horizontal locations will be determined to +0.1 feet using the Maryland
Coordinate System and North American Datum (NAD 83).  The surveyed coordinates for the injection wells locations will be
added on the existing site plan.

The borings will be installed using track- or cart-mounted direct-push drilling equipment to approximately 33 feet bgs, where
the MIP investigation identified the highest concentration of contamination.  Soil samples will be collected as necessary to
confirm the anticipated stratigraphy.  WSP’s onsite geologist will determine the final boring depth and screen interval based
on observed conditions.

Soil samples will be collected using 2-foot split spoon or Macro-Core® samplers equipped with a disposable acetate liner.
Upon recovery, the soils will be visually screened for evidence of contamination and logged using the Unified Soil
Classification System. The headspace of each sample will be screened for organic vapors at approximately 2.5-foot intervals
using a PID equipped with a 10.6 electron-volt lamp. Soil observations, such as odors, presence of fill, staining, and moisture
content will be recorded in the field logbook along with the PID readings.

The wells will be constructed using 10 feet of 2-inch inner diameter (ID), flush-threaded 0.020-inch continuous wrap
Schedule 40 (SCH40) PVC well screen fitted with enough blank SCH40 PVC riser to reach the ground surface. The top of
casing will be completed with an appropriate, removable, connection to the amendment delivery system. A 10-foot section of
2-inch continuous wrap 20 slotted screen will be installed at the intervals shown in the table below.  At each well, the well
screen will be surrounded with a high silica content, washed and rounded sand filter pack from the bottom of the screen to
approximately 2 feet above the top of the screens. The filter pack will be placed in the annulus of the well in such a manner
that bridging of the filter pack material will not occur. A 3-foot bentonite seal will be placed on top of the sand filter pack,
delivered to the annular space in one-foot lifts. At each lift, the bentonite will be tamped and charged with potable water.
Once the bentonite has been fully hydrated, the remaining annular space will be backfilled with bentonite-cement grout to
approximately 1-foot bgs. Grout will be placed in the borehole using a tremie pipe.

Injection Well ID

Screen Interval

(feet bgs)

IP-1 22-32

IP-2 20-30

IP-3 18-28

The wells will be developed by surging the screened interval to loosen any fine-grained sediment in the sand filter pack and
adjacent aquifer material. Groundwater from each well will then be removed by pumping or bailing for a minimum of 1 hour,
until the groundwater is sediment free. Well development documentation, including development method(s), time spent on
development, volume of water removed, well depth, depth to top of the screen, well diameter, visual appearance (clarity), and
discharge water stability parameters (turbidity, pH, temperature, oxidation-reduction potential, specific conductance, and
dissolved oxygen) at various stages of pumping, as possible, will be recorded in the field book.  Water quality parameters
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will be collected by monitoring equipment with procedures as described in Section 4.4.  The water level and total well depth
will be periodically checked during the mechanical surging and pumping process to assess changes in the well condition. The
monitoring well will be developed for a minimum of 1 hour or as directed by WSP’s onsite geologist. The wells will be
equipped with lockable watertight caps and 12-inch diameter flush mount completion.  Water from developing the wells with
be characterized for disposal by collecting a water sample for BTEX and TPH-DRO/GRO.  The waste will be managed
accordingly by a certified disposal contractor in accordance with state and federal regulations.

4.7 BASELINE GROUNDWATER SAMPLING PROCEDURES
Baseline groundwater samples will be collected from the existing wells MW-4, OW-1, MW-7, YMW-7, MDE-4, YP-1, and
YMW-8 (Figure 4).  The samples will be collected a minimum of 2 weeks after injection well development, and within 30
days prior to the pilot test so that the analytical results are representative of conditions at the time of treatment application.
Before initiating any sampling activities, depth to water measurements will be collected at the sampling locations.  Purging
and sampling will be performed using low-flow techniques with bladder pumps connected to in-line water quality meters.
Temperature, pH, specific conductivity, turbidity, dissolved oxygen, and oxidation-reduction potential will be measured at
equal time intervals during the purging activities using a multi-parameter water quality meter with a flow-through cell to
minimize atmospheric interference.  These readings, along with observations on groundwater quality, will be recorded on
groundwater purge forms.  Groundwater will be removed until parameters stabilize and a minimum of three well volumes
have been purged, thereby confirming that formation water is present in the well.  After the well has been adequately purged,
groundwater samples will be collected using the bladder pump.  The samples will then be labeled with the appropriate
identification, stored in a cooler with ice and submitted to Phase Separation Science of Catonsville, Maryland for analysis of
the following:

— VOCs by US EPA Method 8260C
— TPH-DRO by US EPA Method 8015C
— TPH-GRO by US EPA Method 8015C
BTEX constituents and total BTEX will be determined through the full VOC suite analysis from Method 8260C.

4.8 AMENDMENT PREPARATION AND INJECTION PROCEDURE
The Klozur® and nutrients will be delivered as solids in bulk containers (e.g., totes, drums, or sacks).  The Klozur®,
nutrients, and dilution water solution will be prepared in a mixing area set up in the fenced area at the rear of the former Hess
filling station property before being pumped to the injection point.  The amendment will be prepared in batches for each well
as specified in Section 3.2.  The nutrients and Klozur® will be mixed into potable water until the soluble materials dissolve
and any remaining insoluble materials are in a uniform suspension. The amendment solution will then be pumped to the
injection well or transported to the injection areas on a mobile platform (e.g., trailer or lift), which will also be used for
staging equipment during treatment.

The wellhead of each injection well (IP-1 through IP-3) will be sealed during the injection as necessary to withstand injection
pressures.  Additionally, a ball valve will be installed near the well head to minimize spillage when disconnecting the
injection hose.  Gravity feed of the amendment is preferred, however, if necessary the amendment may be delivered to the
well under pressure.  A pressure gauge on the application pump or the amendment conveyance line will be used to ensure that
the applied injection pressure does not exceed 40 psi. The amendment will be fed or pumped into the screened interval of the
injection well at an expected flow rate of approximately 5 gallons per minute. The flow rate will be monitored using an inline
flow meter or visual observations of the fluid level decrease in the amendment holding tank over time.

The injections will begin with IP-1, followed by IP-2, and then IP-3.  WSP will attempt to evenly distribute the amendment
volume between the three injection wells.  If delivery to any injection well is unsuccessful, the volume of amendment that
was not delivered will be injected into the adjacent injection well.  If all other injections have been completed and residual
amendment remains, the residual amendment volume will be delivered into a previous location where delivery was
successful.
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The injection volumes, pressures, and flow rates of the amendment application at each injection well will be recorded. WSP
will also regularly monitor water levels in nearby monitoring wells, such as MW-4, MW-5, OW-1, MW-7, MW-1, and
YMW-7.  When injections are performed within 25 feet of an existing monitoring well, a packer or other device will be used
to seal the top of the monitoring well(s) to prevent amendment from reaching the ground surface.  WSP will not monitor
water levels in sealed wells.

It is possible that diluted amendment may migrate into one or more collection laterals of the groundwater management
system.  Any amendment would be further diluted by the groundwater in the management system.  WSP will monitor the
water quality in the downstream manhole of the collection system, Manhole 21 (MH-21, Figure 1 in Appendix A) at regular
intervals to check for oxidant discharge to the groundwater management system.  MH-21 was selected as the monitoring
point due to accessibility and because it receives groundwater from all four collection laterals and represents the overall water
quality in water discharging from the groundwater management system.  WSP will regularly measure the conductivity, ORP
and pH of the water in MH-21.  If a significant change in the water quality in MH-21 is observed during the injection
process, the injection may be stopped, and the delivery pressure reduced.  If the injection pressure is unable to be reduced
(such as in the case where the amendment is flowing under gravity feed) then the injection will be stopped and moved to a
nearby existing monitoring well or a previous injection point.  WSP will continue to monitor water quality in MH-21 at
regular intervals over the course of the injection.

4.9 POST-TREATMENT GROUNDWATER SAMPLING AND
INJECTION MONITORING

Quarterly groundwater samples will be collected from existing monitoring wells MW-4, OW-1, MW-7, YMW-7, MDE-4,
YP-1, and YMW-8 for 1 year following the injections. The groundwater sample will be analyzed for the following
parameters:

— VOCs by US EPA Method 8260C
— TPH-DRO by US EPA Method 8015C
— TPH-GRO by US EPA Method 8015C

WSP will review the results from the first two quarterly post-treatments sampling events and, if appropriate, recommend
adjustments to the list of parameter analysis for the final two quarterly post-treatment sampling events.  The wells will be
sampled with procedures described in Section 4.7 and in accordance with WSP SOPs.  After 1 year, the wells will be sampled
semi-annually as per the MDE-approved groundwater monitoring program (MDE 2018).

4.10 SAMPLE CONTAINERS AND LABELS
Laboratory supplied containers will be used for sample collection. Preservation by pH adjustment will be achieved using
appropriate preservatives. Preservatives will be added to the sample containers in the laboratory prior to being shipped to
WSP for use. While collecting samples, care must be taken to prevent washing out the preservative by sample container
overfilling.

Temperature control will be achieved by placing the samples in a cooler immediately after collection. The cooler will be
packed with enough ice to cool the samples to 4° Celsius (C) and maintain the temperature at 4°C until arrival at the
laboratory. Field personnel will record the sample temperature on the chain-of-custody form prior to sample shipment. The
temperature will be measured upon receipt at the laboratory.

Adhesive, waterproof labels will be used to identify the samples. Each label will provide the following information:

— Sample identification number
— Name of sample collector
— Date
— Time
— Place of collection
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— Parameters requested for analysis
— Type of preservative added (if applicable)

This information will be written on the label with an indelible, waterproof marker and be repeated on the chain-of-custody
forms.

4.11 CHAIN OF CUSTODY RECORDS
Sample custody will be controlled and maintained through the chain-of-custody procedures. Chain-of-custody procedures
will allow for the tracing of possession and handling of samples from the field to the laboratory. A sample is considered to be
in a person's custody if it is in the person's possession or it is in the person's view after being in his or her possession or it was
in that person's possession and that person has locked it up to prevent tampering. Items to be used to document the possession
and handling of samples and protect their integrity include sample labels, custody seals, a logbook, and chain-of-custody
forms.

In accordance with WSP’s SOPs, the chain-of-custody form will be used to trace sample possession from the time of
collection to receipt at the laboratory. Dated and signed adhesive seals will be affixed to the shipping containers to
demonstrate that they have not been opened during shipment. The seals will be affixed so that the shipping containers cannot
be opened without breaking the seal.

4.12 QUALITY CONTROL AND ANALYTICAL PROCEDURES
The Quality Control and Analytical Procedures are provided to ensure that controls are initiated and maintained throughout
sample collection and analysis. Field quality assurance and quality control (QC) procedures, such as the use of proper
sampling technique and decontamination procedures, were discussed in earlier sections of this plan. Additional QC measures
include the use of control samples.

Control samples are introduced into the train of actual samples as a monitor on the sampling procedures and the analytical
system performance. Control samples for this monitoring plan include field duplicates, equipment blanks, trip blanks, and
temperature blanks. Each type provides a different form of quality control for the analytical system. The collection of each
QC sample will be recorded in the field book and will be limited to VOCs.

4.12.1 FIELD DUPLICATES

Field duplicates are used to assess sampling process precision. One field duplicate will be collected during each sampling
event. The duplicate sample will be collected at the same time from the same sample aliquot and in the same order as the
corresponding field sample. The field duplicate identity will not be provided to the laboratory.  Trip blanks will not be used
for field duplicates. The unique sample identification will be chosen from the range of MW-100 through MW-999.

4.12.2 EQUIPMENT BLANKS

Equipment blanks are useful in documenting adequate decontamination of sampling equipment. One equipment blank will be
collected per each type of non-dedicated, reused equipment (bladder pumps). Each equipment blank will consist of collecting
a rinsate sample from non-dedicated equipment after the equipment has been decontaminated. Laboratory-provided deionized
(DI) water will be used for the rinsing the equipment. The equipment blank will be analyzed for all analytes of interest
(VOCs, TPH-DRO and TPH-GRO). The unique sample identification will indicate that the sample is an equipment blank and
will include the sampling date (e.g., WSP-EB-MMDDYY).

4.12.3 TRIP BLANKS

Trip blanks are used to document contamination attributable to shipping and field handling procedures. One trip blank will be
provided in each cooler and will only be analyzed for VOCs. Trip blank(s) will be prepared at the laboratory by filling two
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40-milliliter vials with Teflon-lined septum caps with DI water. The trip blank(s) will be labeled in the field and returned to
the laboratory in the cooler(s) along with sample containers that contain samples for VOC analysis. The unique sample
identification will indicate that the sample is a trip blank and will include the sampling date (e.g., TB-MMDDYY).

4.12.4 TEMPERATURE BLANKS

Temperature blanks are used to determine if proper sample thermal preservation has been maintained by measuring the
sample container temperature upon arrival at the laboratory. Laboratory-provided temperature blank(s) will be returned to the
laboratory in each cooler.

4.12.5 ANALYTICAL PROCEDURES

All analyses will be performed by Phase Separation Science in Catonsville, Maryland.

A “standard turn-around time” will be requested for the samples with results anticipated within 10 business days of sample
receipt by the laboratory. The analytical method used, extraction date, and date of actual analysis will be recorded by the
laboratory.

Laboratory QC checks such as lab blanks, spikes, calibration standards, duplicates, and reference samples will be used to
provide a measure of accuracy and precision. Laboratory reference QC samples and spikes will be integrated into the
analytical scheme in accordance with the Phase Separation Science Quality Control Plan. Laboratory duplicates will be
analyzed at the same frequency to assess precision.

4.13 INVESTIGATION DERIVED WASTE
Investigation-derived waste (IDW) such as drill cuttings and drilling fluids will be contained in U.S. Department of
Transportation-compliant 55-gallon steel drums. The drums will be labeled as “Non-Hazardous Pending Analysis” and
moved to a temporary storage area on the filling station property for subsequent management and disposal. IDW will be
promptly characterized and disposed of in accordance with state and federal requirements.  Purge water from sampling events
will be processed through a 5-gallon bucket of granulated carbon and then discharged onto the natural ground surface.

Personal protective equipment will be disposed of as general trash.

4.14 SURVEYING
Following the injection well installation, the elevations of the new wells will be surveyed by a Maryland-licensed surveyor to
the nearest +/- 0.01-foot, and the horizontal locations will be measured to the nearest +/ 0.1 foot.
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5 SCHEDULE AND REPORTING
The ISCO remedy will commence after receiving MDE’s approval of the injection application described in this CAP
Addendum.  The approximate schedule shown below is contingent on MDE’s approval of this CAP. The injection well
installation is expected to take 3 days and will be scheduled a minimum of 2 weeks prior to the baseline groundwater
sampling and no more than 30 days prior to the injection event. The amendment application is anticipated to take
approximately 1 week, with quarterly groundwater monitoring to continue for 1 year after the injection.

Results will be reported to the MDE OCP in a completion report following the final round of post-injection groundwater
monitoring (to occur 1 year following the injections). The completion report will summarize the treatment intervals per
injection boring, volume of materials injected, general observations from the injections (e.g., flow rates, pressures),
monitoring well construction details, and groundwater monitoring results. Successful treatment will be demonstrated through
the groundwater quality samples exhibiting decreasing BTEX concentration trends.

CAP Addendum Remediation Schedule

Task Schedule
CAP Addendum Submitted to MDE Oil Control Program December 2018

Field Preparations (HASP Modification, Driller Procurement, Permitting, Site Access
Agreements, Miss Utility One Call)

January - February 2019

Injection Well Installation March 2019

Baseline Groundwater Monitoring April 2019

ISCO Injection Implementation April 2019

Post-Injection Groundwater Monitoring Round #1 July 2019

Post-Injection Groundwater Monitoring Round #2 October 2019

Post-Injection Groundwater Monitoring Round #3 January 2020

Post-Injection Groundwater Monitoring Round #4 April 2020

ISCO Injection Completion Report June 2020
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7 ACRONYM LIST

µg/L micrograms per liter
bgs below ground surface
BTEX benzene, toluene, ethylbenzene, xylene
C Celsius
CAP Corrective Action Plan
DI deionized
DRO diesel range organics
F Fahrenheit
ft/day feet per day
g/L grams per liter
GRO gasoline range organics
HASP health and safety plan
HPT hydraulic profiling tool
ID inner diameter
IDW investigation derived waste
ISCO in situ chemical oxidation
K hydraulic conductivity
LPH Liquid Phase Hydrocarbons
LUST Leaking Underground Storage Tanks
MDE Maryland Department of the Environment
MEAT Maryland Environmental Assessment Technology
mg/kg milligrams per kilogram
MIP membrane interface probe
MSL mean sea level
MTBE methyl tertiary-butyl ether
NAD north American datum
NPDES National Pollutant Discharge Elimination System
OCP oil control program
PID photoionization detector
psi pounds per square inch
PVC polyvinyl chloride
QC quality control
SCH40 Schedule 40
SOP standard operating procedure
TBA tertiary butyl alcohol
TPH total petroleum hydrocarbons
VOCs volatile organic compounds
WSP WSP USA Inc.
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