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See Site Location Map and Site Map (Figures 1 and 2)



DPE System Startup Summary Calvert Citgo
May 19, 2017 2815 North East Road
North East, MD

REPSG Project Reference N0.5977.130.02

Monitoring Wells: MP-001, MP-002, MW-001R, MW-002, MW-003,
MW-005, MW-006 through MW-010, MW-008D
through MW-010D

Vapor Monitoring Wells: VMP-001 through VMP-004

Current DPE System Wells: MW-005R

Future DPE System Wells: MW-001 and MW-003R

Potable Wells: DW-001 (on-Site), DW-004 (2794 North East Road),

DW-005 (2802 North East Road)
Introduction

A Corrective Action Plan (CAP) and CAP Addendum detailing the feasibility of utilizing dual-
phase extraction (DPE) for contaminant mass removal of petroleum-related regulated
compounds in groundwater from the Calvert Citgo property located at 2815 North East Road, in
Northeast, MD (the “Site”) was initially approved by the Maryland Department of the
Environment (MDE) in correspondence dated October 1, 2013. On October 6, 2014, following
the completion of investigatory portions of the CAP, as well as additional on-Site and off-Site
investigatory activities, the CAP was placed on hold by the MDE during a meeting between
personnel from the MDE, React Environmental Professional Services Group, Inc. (REPSG),
and Responsible Parties.

Subsequent to the October 2014 meeting, and following the completion of additional off-Site
investigatory activities in 2014 and 2015, the MDE issued correspondence on February 26,
2016 reinitializing the CAP for the Site. On October 12, 2016, the MDE issued a Notice of Non-
Compliance requiring immediate implementation of the DPE system as described in the
approved CAP and CAP Addendum.

October 28, 2016, REPSG responded to the Notice of Non-Compliance detailing the responsible
parties intent to comply with the requirements set forth in the letter. Within the Notice of Non-
Compliance letter response, REPSG clarified the planned scope of implementation for the DEP
System at the Site, which would include a large-scale system trenching and piping installation,
which would be run in a step-wise manner, rather than a small-scale system as to avoid multiple
mobilizations thereby reducing cost and to provide fewer disruptions to the operations of the
service station. REPSG anticipated implementation of the DEP system at the Site would
commence no later than December 31, 2016.

To comply with the requirements, REPSG began the process of securing the necessary permits
for implementation of the CAP. These included: a Notice of Intent (NOI) for the Discharge of
Treated Groundwater/National Pollutant Discharge System (NPDES) permit application, which
was submitted on November 22, 2016, and approved on April 10, 2017; a Soil Vapor Extraction
& Groundwater Air Stripping permit application, which was submitted on November 22, 2016
and approved on December 27, 2016; and all associated construction and electrical permits
needed for installation and system start up.

Initial Site installation work activities began on December 12, 2016. Following the receipt of all
permits, the completion of trenching & piping, system design and construction, and local utility
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electrical installation and approval, the DPE system at the Site was initially started on April 24,
2017.

The system consists of a network of monitoring wells that have been converted to extraction
wells piped to a central remediation system. This document is provided to illustrate the system
location, dimensions, components, and functionality of the remediation system. This report will
serve to summarize the month of operation, including both active-run days and system down-
time.

Figure 1 in Attachment 1 illustrates the Site vicinity. Figure 2 illustrates the groundwater
monitoring well network, on-Site and off-Site potable wells, and vapor monitoring points.

Monitoring Well Conversion and Vault Installation

As described in the May 2013 CAP, the DPE system was initially designed to include up to
seven multiphase extraction wells. Four of the extraction wells were to be newly constructed,
and three previously installed monitoring wells (MW-001, MW-003, and MW-005) were to be
converted to extraction wells. These monitoring wells were chosen to be converted to extraction
wells based on their proximity to the source area. Per the June 2013 CAP Addendum letter, the
wells selected to become extraction wells were changed to MW-001R, MW-003R, and MW-
005R.

As indicated on monitoring well construction logs, monitoring well MW-001R contains 15 feet
of screen from 30 feet below grade (fbg) to 45 tbg, while both MW-003R and MW-005R
contain 10 feet of screen from 15 fbg 25 fbg. All three wells are four-inches in diameter and are
constructed with schedule 40 PVC piping with 0.2-inch slots as the screen material and
unslotted schedule 80 PVC piping as the casing material. Upon review of the construction
details of the three wells, REPSG determined that MW-001R was not appropriate for reuse as
an extraction well, and opted to utilize MW-001 for the DPE system instead. Construction logs
indicated MW-001 contains nine feet of screen from 19 fbg to 28 fbg and is constructed similar
to MW-003R and MW-005R.

According to the June 2013 CAP Addendum, the four extraction wells proposed for installation
as part of the proposed DPE system were also to be constructed of four-inch diameter PVC
materials. The new extraction wells are to be installed to a total depth of 25 fbg, and screened
from 10 fbg to the bottom of the well.

Remediation Equipment & Services (RES) began construction activities on December 12, 2016
for the installation of the DPE system. Monitoring wells MW-001, MW-003R, and MW-005R
were successfully converted to extraction wells and were enclosed in traffic grade well vaults.
In order to convert each of these wells over to extraction wells for use by the active DPE
system, each well is fitted with a one-inch PVC riser that extends to approximately one foot
below the static water level and is used for extraction. The well heads are housed within 18 inch
by 18 inch traffic grade well vaults. Each vault contains a well head and a one-inch PVC
connected to the riser within the well that connects to a two-inch PVC line which ties into the
DPE system. The bottom of each well vault is finished with concrete.
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In preparation for future extraction wells to be installed at the Site, an additional vault was
installed on the eastern portion of the Site. No active extraction wells were installed in this
vault, however, piping connecting the vault to the DPE system has been installed. Once the DPE
system has demonstrated success, new extraction wells can be installed and/or converted as
appropriate, and connected to the system. Figure 3 details the design in each vault for the
multiphase extraction wells. RES completed installation of the vaults on December 22, 2016.

Trenching and Piping Installation

Trenching work began at the Site on December 12, 2016. One dedicated subsurface PVC pipe
runs from each vault into the DPE system. All piping connections were accomplished using
primed and glued pressure couplings. The pipes were underlain by pea gravel and pea-gravel
was used to fill trenches to four inches below grade. On December 28, 2016, trenches were then
topped with compacted stone (mud stone). On January 3, 2016, concrete was poured over the
trenches. On January 4, 2017, a paving contractor arrived on-Site and trenches were paved with
a two-inch binder and topped with a two-inch top coat, to bring the trenches to grade. Due to
inclement weather, additional on-Site asphalt paving repairs and clean up were completed in
association with the trenching and piping installation through January 30, 2017. Figure 4
depicts the trenching and piping runs.

In order to supply power to the DPE system, a dedicated electrical panel service box was
installed by the local electrical utility, Delmarva Power, on the northern wall of the existing on-
Site structure. Installation and approval for use of this dedicated electrical supply service box by
the local electrical utility was completed the week of April 10, 2017. An electrical conduit
running from the dedicated electrical service box connects to the DPE system trailer interior
electrical panel.

In addition to the piping runs between the extraction wells and the DPE system, and the
electrical conduit running from the exterior electrical supply service box to the DPE system
trailer, a discharge line for recovered water leading from the DPE system to a temporary on-Site
frac tank, located to the northwest of the DPE system, was installed.

The locations of the DPE system components and frac tank are provided in Figure 4.

Equipment Installation

At present, the on-Site DPE system trailer is a rental unit owned by RES. The unit was
specifically calibrated to meet the needs of the Site and the requirements of the approved DEP
system as described within the CAP and CAP Addendum. Calibration and adjustments to this
system trailer were begun by RES at their facility in December 2016, and were completed in
February 2017, with delivery of the trailer to the Site occurring the week ending February 28,
2017.

A system control panel and interior electrical panel are mounted on the inside of the DPE
system trailer. The interior of the system houses a positive displacement vacuum blower for
vapor removal, phase separation tank (moisture separator), a fluid transfer pump (for recovered
groundwater), an inline filter for vapor, a secondary moisture separator, and a flow totalizer to
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record the total volume of groundwater recovered. The equipment and wiring in the interior of
the system are rated for explosive environments. Initially, vapor phase carbon (VPC) units were
placed on the exterior of the system and were connected to treat the vapor effluent from the
DPE system. A manual for the DPE trailer system is included as Attachment 2.

System Startup

On April 24, 2017, REPSG and RES personnel were on-Site to conduct DPE system startup
activities. Test runs were performed on each of the individual wells and subsequently on all the
wells simultaneously that are tied into the system to ensure that the system was operating
correctly. To evaluate the effectiveness of the vacuum extraction, baseline pressure readings
were collected prior to system startup from various vapor monitoring points (VMPs) and
groundwater monitoring wells located near the converted well in which extraction was being
performed. All baseline pressure readings were less than 1 “inches of water” of pressure. Once
baseline pressures were established, extraction commenced and new pressure readings were
collected. REPSG observed significant pressure differentials indicative of the vacuum
extraction creating an effective radius of influence at each extraction well. Readings were
collected using magnehelic pressure gauges to ensure that an area of influence was being
established at each extraction point (see Table 1).

Table 1 — April 24, 2017 System Pressure Differential During Extraction (in inches of water)
MW-005 VMP-001 VMP-002 VMP-003 VMP-004
15 10 6 3.5 2

During extraction, REPSG measured concentrations of volatile organic compounds (VOCs) in
the exhaust of the system to ensure acceptable levels were being emitted into the atmosphere.
Measurements were made utilizing a photoionization detector (PID) at three discrete locations:
pre-VPC filtration, mid-VPC filtration, and post-VPC filtration (see Table 2).

Table 2 — April 24, 2017 System PID Readings
Pre-VPC Filtration Mid-VPC Filtration Post-VPC Filtration
400 parts per million (ppm) 1 ppm 0.5 ppm

All PID readings were in-line with REPSG’s expectations and demonstrated that the VPC units
were effective. As indicated in REPSG’s October 2016 response to the Notice of Non-
Compliance, the system was set to extract from MW-005R only during initial startup activities.
MW-005R has been selected as the initial well for treatment as it is the well with the highest
levels of contamination at the Site. Treatment operations are planned on MW-005R for
approximately three months to allow for a full evaluation of the success rate of the system, prior
to the expansion of the DPE system to include additional wells.

On April 26, 2017, REPSG personnel returned to the Site to ensure the system was functioning
properly. The system was still operating, however, PID readings collected at the VPC unit
locations indicated breakthrough levels of VOCs which were indicative of the carbon within the
VPC tanks having been expended (see Table 3). After approximately 48 hours of operation and
the removal of approximately 800 gallons of groundwater, the system was shut down pending
an evaluation of next steps.
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Table 3 — April 26, 2017 System PID Readings
Pre-VPC Filtration Mid-VPC Filtration Post-VPC Filtration
550 ppm 250 ppm 250 ppm

After reviewing the available data, it was determined that the VPC tanks would be disconnected
from the system and a catalytic oxidizer would be installed to address the high volume of
contaminates being recovered. On May 4, 2017, following the completion of calibration and
technical adjustments, the catalytic oxidizer was installed and the VPC units disconnected.

On May 10, 2017, the system was restarted utilizing the catalytic oxidizer. The Site’s Case
Manager for the MDE, Jeannette DeBartolomeo, was on-Site for the initiation of the system.
To evaluate the effectiveness of the vacuum extraction, pressure readings were collected from
various VMPs and groundwater monitoring wells located near the converted well in which
extraction was being performed. REPSG observed significant pressure differentials indicative of
the vacuum extraction creating an effective radius of influence at each extraction well. Readings
were collected using magnehelic pressure gauges to ensure that an area of influence was being
established at each extraction point (see Table 4).

Table 4 — May 10, 2017 System Pressure Differential During Extraction (in inches of water)
MW-005 VMP-001 VMP-002 VMP-003 VMP-004
10 8 6 3 1

During extraction, REPSG measured concentrations of volatile organic compounds (VOCs) in
the exhaust of the system to ensure acceptable levels were being emitted into the atmosphere.
Measurements were made utilizing a PID at two discrete locations: pre-catalytic oxidizer and
post- catalytic oxidizer (Table 5).

Table 5 — May 10, 2017 System PID Readings
Pre-Catalytic Oxidizer Post-Catalytic Oxidizer
280 ppm 0.4 ppm

All PID readings were in-line with REPSG’s expectations and demonstrated that the VPC units
were effective. As previously, the system was restarted and set to extract from only MW-005R.

REPSG personnel returned to the Site on May 12, 2017 to confirm that the system was
functioning properly. PID readings showed VOC concentrations in the system exhaust to be at
acceptable levels (see Table 6).

Table 6 — May 12, 2017 System PID Readings
Pre-Catalytic Oxidizer Post-Catalytic Oxidizer
370 ppm 2 ppm

The system continues to run and is still only extracting from MW-005R at this time.



DPE System Startup Summary Calvert Citgo
May 19, 2017 2815 North East Road
North East, MD

REPSG Project Reference N0.5977.130.02

DPE System Start-Up Performance Summary

System Operation
Period: April 24,2017 to May 19, 2017
Operating Days: 13

Groundwater and Vapor Recovery
Cumulative Water Discharged into

Frac Tank as of May 16, 2017: 1,627 gallons
Average Water Flow Rate: 125 gallons/day
Average Vapor Flow Rate: 39 cubic feet/minute

Pending Actions

Vapor influent (pre-catalytic oxidizer) and effluent (post-catalytic oxidizer) samples were
collected on May 12, 2017. Effluent water samples were collected on April 26, 2017 (post-VPC
filtration) and May 12, 2017 (post-catalytic oxidizer). Analytical results for these samples are
pending, and will be provided in the system progress report to be submitted to the MDE for the
Site by June 23, 2017.

In addition, a privacy-screened fence will be installed around the complete DPE system,
including the catalytic oxidizer, frac tank, and electrical service panel, the week ending May 26,
2017. The system waste water collected within the frac tank will also be properly disposed of at
that time. Details of these activities will be provided in the June 2017 system progress report.

Sincerely,

David Bishop
Environmental Scientist

Suzanne Shourds
Project Manager
React Environmental Professional Services Group, Inc
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ATTACHMENT 1: FIGURES
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ATTACHMENT 2: DPE SYSTEM MANUAL














































































































































































































































































