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1.0 INTRODUCTION AND BACKGROUND

1.1 Introduction

On behalf of Varian Medical Systems, Inc. (Varian), CB&l Environmental and Infrastructure, Inc. (CB&l),
has prepared this semi-annual Remedy Operation Status (ROS) Inspection and Monitoring Report for the
former Varian facility located at 150 Sohier Road as well as other properties located in the vicinity (the
Site) in Beverly, Massachusetts. This report is being submitted for Release Tracking Number (RTN) 3-
0485 in accordance with the requirements of the Massachusetts Contingency Plan (MCP; 310 CMR
40.000). A Site Location Map illustrating the location of the former Varian facility is attached as Figure 1,
and a Site Plan is attached as Figure 2.

This semi-annual report summarizes activities conducted during the period of April 1, 2014 through
September 30, 2014. Results of remedial activities and monitoring conducted during this reporting period
are presented in this report. As required, the Massachusetts Department of Environmental Protection
(MADEP) Comprehensive Response Action Transmittal Form (BWSC108) and Remedial Monitoring
Reports (RMR) associated with this submittal were submitted electronically to MADEP. Copies of
BWSC108 and the RMRs are included in Appendix A. This Inspection and Monitoring Report has been
formatted to reference the requirements outlined in Section 310 CMR 40.0892(2) of the MCP.

1.2 Background Information

Based on the Phase Il Comprehensive Site Assessment (CSA) completed in 2000 (IT, 2000), a condition
of No Significant Risk existed at the Site with the exception of potential future significant risk associated
with groundwater use in the area identified as a Potentially Productive Aquifer (PPA) north of Route 128.
Groundwater concentrations in this PPA area were above applicable Massachusetts Drinking Water
Standards. As a result, one of the stated remedial action goals in the December 2001 Phase IV
Remedial Implementation Plan (Phase IV Plan) submitted to MADEP for the Site, was to achieve Drinking
Water Standards in this area of the site (IT, 2001).

The Phase IV Plan proposed remedial actions for addressing volatile organic compounds (VOCs) in soil
and groundwater at the subject Site. In situ oxidation of VOCs in soil and groundwater using
permanganate solution was chosen as the best remedial alternative for the Site. The Phase IV Plan
proposed treatment in the “source areas” to achieve these objectives. The Potential Source Location
(PSL) areas at the former facility identified in the Phase IV Plan as potentially affecting the PPA area are
listed below:

PSL 5 — Potential former septic tank near Building 3

PSL 6 —Potential former septic tank/leach field at Building 6
PSL 9 — Inspection pit near Building 3

PSL 11 —Chemical laboratory at Building 3

PSL 12 — Potential former lime pit near Building 3

Other PSL areas that do not impact the PPA and certain other downgradient areas have been included in
the in situ oxidation program to expedite groundwater cleanup. These areas include PSL 7--Building 5
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Chem Lab, PSL 10--open field at south end of 150 Sohier Road, and downgradient treatment areas at 31
Tozer Road and in the Longview/Hill Street area.

Implementation of the Comprehensive Response Actions, including the injection of permanganate
solution, began in July 2002 and a Phase IV As-Built and Final Inspection Report (Shaw, 2002a) detailing
initial Phase IV activities including permitting, well installation, construction of the remedial treatment
system, and initial implementation of remedial actions was submitted to MADEP in October 2002. The
Phase IV As Built and Final Inspection Report also provided results of additional soil and groundwater
analyses, identified minor modifications made to the Phase IV Plan, and documented the final inspection
of the remedial system.

In December 2002, Varian submitted a Remedy Operation Status Opinion (Shaw, 2002b), which stated
that the performance standards for ROS, as specified in 310 CMR 40.0893(2), have been achieved and
will be maintained at the Site. A Response Action Outcome (RAO) has not yet been achieved at the Site,
and the operation and maintenance of the remedial action will proceed under Remedy Operation Status.

The sodium permanganate treatment conducted at the Site since 2002 has produced significant
reductions in chlorinated VOC levels at multiple depths in groundwater across the Site. These remedial
activities are reported to MADEP in regular semi-annual ROS reports. As detailed in the October 2006
status report, bioremediation was proposed as a supplemental remedial approach to address two small
VOC impacted areas in the northeast corner of the Site (Shaw, 2006). The first area includes shallow
groundwater with residual trichloroethene (TCE) impacts located close to the Unnamed Stream to the
northeast of Building 9 (Figure 3). Bioremediation was used to address the shallow groundwater near
the Unnamed Stream in lieu of permanganate because permanganate treatment may affect the stream.
The second bioremediation area is northeast of Building 3 where deep overburden groundwater is
impacted with residual 1,1,1-trichloroethane (TCA), which is not effectively treated with permanganate.

Subsequent to the start of Comprehensive Response Actions, the PPA designation for the area to the
north of Route 128 was removed by MADEP and, as a result, Drinking Water Standards no longer apply
to this area. Therefore, the Remedial Action Goal specified in the Phase IV Plan to achieve drinking
water standards in downgradient wells in the PPA area such as BR-1 is no longer applicable. As
presented in the October 30, 2010 ROS report (Shaw, 2010b), the following updated remedial action
goals will be used for ongoing response actions being conducted under Phase V ROS at the Site:

e Maintain compliance with Upper Concentration Limits (UCLs);

e Achieve a condition of No Significant Risk for site workers in site buildings by remediating, where
necessary, elevated VOC concentrations in soil and groundwater beneath buildings;

e Limit rebound in VOC source areas such that potential impacts to indoor air in downgradient
areas continue to pose No Significant Risk;

¢ Demonstrate that VOC concentrations in groundwater at the Site do not represent an
uncontrolled source for impacts to surface water; and

e Demonstrate that VOC concentrations in soil and groundwater at the Site continue to pose No
Significant Risk in accordance with current MADEP requirements.
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To achieve these goals, the previously proposed remediation planning criteria will continue to be applied
to focus remediation activities at the Site. These remediation planning criteria include the decrease of
target VOC concentrations in certain source area wells to 50 percent or less of the UCL and the reduction
of target VOC concentrations (including breakdown products) in treatment areas by at least 50 percent
below pretreatment levels in order to mitigate potential post-remediation rebound effects. These
remediation planning criteria are consistent with MADEP guidance (Policy #/VSC-04-160) on the
feasibility of achieving background concentrations which indicates that a reduction of risk to 50% of a
level where No Significant Risk is achieved will be considered approaching background conditions and
appropriate site closure criteria with Presumptive Certainty (MADEP, 2004b).

In December 2012, CB&I submitted a modification of the Phase Ill Remedial Action Plan (RAP) and
Phase IV Plan for RTN 3-0485 (Shaw, 2012d). This modification addressed the Building 5 remedial area,
located in the central portion of the former Varian facility (Figure 2). The Building 5 treatment area was
not previously included in the original Phase Ill RAP and Phase IV Plan submitted to MADEP in 2001 (IT,
2001). The Phase Ill RAP was modified to identify, evaluate, and select remedial action alternatives to
reduce potential risk associated with indoor air exposure in the Building 5 area. Soil vapor extraction
(SVE) was selected as the preferred remedial alternative. The goal of the selected remedial action
alternative in the Modified Phase Ill RAP was to control exposures and reduce VOC concentrations
remaining in shallow soil that have the potential to migrate into the indoor air of Building 5. The Modified
Phase IV Plan provided detail engineering designs, waste management plans, and initial operation and
maintenance activities for the selected SVE remedial alternative (Shaw, 2012d). Details regarding the
Building 5 SVE installation, including a Final Licensed Site Professional (LSP) Inspection and Phase IV
Completion Statement, were included in the October 2013 status report (Shaw, 2013c).

Remediation in the Building 3 area, located in the northeast corner of the former Varian facility (Figure 2),
has been conducted under ROS (to address groundwater impacts) and as an Immediate Response
Action (IRA) under RTN 3-28531 (to address potential vapor intrusion). IRA activities included installation
of a SVE system in December 2009. Phase Il CSA and Phase Il Remedial Action Plan reports were
submitted for RTN 3-28531 in May 2012 (Shaw, 2012b and Shaw, 2012c). The Phase Il and Method 3
Risk Assessment (Shaw, 2012b) concluded that a Condition of No Significant Risk had been achieved
with the operation of the existing Building 3 SVE system which is effectively reducing VOC levels in
indoor air in the Building 3 area. An Immediate Response Action Completion Report was submitted for
RTN 3-28531 in February 2013 (Shaw, 2013a). The IRA Completion Report concluded that the primary
objective of the IRA (to assess and mitigate the potential impacts to indoor air in the Building 3 area and
thereby eliminate the potential for an Imminent Hazard) had been met by conducting IRA activities.
Response actions for RTN 3-28531 had been effective in decreasing indoor air concentrations to below
levels that would constitute an Imminent Hazard. However, continued operation of the SVE system is
necessary to maintain a level of No Significant Risk in the Building 3 area. The IRA Completion Report
linked RTN 3-28531 to RTN 3-0485 and also included a Phase IV Remedy Implementation Plan, Phase
IV Completion Report, and Phase V Remedy Operation Status Opinion. The combined report for RTN 3-
28531 closed this RTN and concluded that continued response actions (including the operation of the
Building 3 SVE system) would be conducted in conjunction with Comprehensive Response Actions under
Phase V ROS for RTN 3-0485. Building 3 remedial activities are therefore included as part of this ROS
report.
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2.0 DESCRIPTION OF OPERATION, MAINTENANCE, AND/OR MONITORING ACTIVITIES (310
CMR 40.0892 (2)(a))

The following sections summarize Phase V ROS activities that were conducted during the reporting
period of April 1, 2014 through September 30, 2014.

2.1 Building 3 and 5 Assessment Activities

Based on the results of video drain inspections conducted in December 2013 and environmental data
collected from the Building 3 area, additional drain line inspections and pilot testing were conducted in the
Building 3 and 5 areas (Figure 2) during this reporting period. These activities were conducted to assess
the integrity of existing drain lines at the facility in potential areas of VOC impact in shallow soil and
groundwater beneath the buildings.

2.1.1 Drain Line Inspections

On April 7, 2014, East Coast Pipelines conducted cleaning and additional video inspection of drain lines
in the Building 3 area under the direction supervision of CB&l. This inspection included three drain lines
(identified as drain lines# 7, 8 and 9) formerly associated with the Building 3 Chem Lab (PSL 10).
Additionally, one drain line (# 10) in the Building 5 area that may have received wastes from the former
Building 5 Chem Lab (PSL7) was inspected.

Drain Line 7 (Beneath Building 3 Chem Lab)

Drain line 7 is a four-inch diameter, inactive cast iron drain line that formerly received waste from
operations in the Building 3 Chem Lab. This pipe was accessed for cleaning and inspection at the former
sump located adjacent to the building (Figures 1 and 2, Appendix B). Drain line 7 was previously
inspected in December 2013, but sediment present in the line limited the inspection. On April 7, 2014,
sediment in drain line 7 was cleared out using a pressure wash of tap water and the line was re-
inspected. This was conducted to better assess sections of the line where releases may have occurred
and to assess the potential of using drain line 7 for remedial treatment (either soil vapor extraction or
addition of remedial additives).

The re-inspection of drain line 7 indicated:

* pipe cleaning was successful at removing sediment present in the line (see screen shots 1 and 2,
Appendix B);

» a hole was observed in the bottom of the pipe at approximately 9 feet from the former sump (see
screen shot 3);

» from approximately 11 feet to the end of the inspection at 23 feet, the bottom of the pipe was
deteriorated, resulting in gaps of varying size (see screen shots 4 and 5);

* the re-inspection could not extend past 23 feet from the sump because the camera became
embedded in the soil outside of the pipe.

Wastes generated during the cleaning of the inactive drain line 7, which included sediment and wash
water, were collected and drummed. This waste material was sampled for laboratory analysis and, based
on those results, was characterized for appropriate off-site disposal. Analytical results of waste
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characterization samples indicated the presence of low levels of the VOCs tetrachloroethene (PCE),
acetone and chloroform. Waste characterization results also indicated the presence of:

* metals such as arsenic, barium, cadmium, chromium, lead, mercury and silver;
« polychlorinated biphenyl (PCB) Aroclor 1254;

* heavy range petroleum hydrocarbons; and

* multiple polynuclear aromatic hydrocarbons, associated with heavy range petroleum hydrocarbons.

The compounds detected in the waste samples from drain line 7 are generally consistent with the former
discharges to the drain line (e.g. electronic plating and parts washing). Assessment of petroleum
hydrocarbons and metals was conducted in the Building 3 area during the Phase Il investigation. This
included soil sample analysis from borings installed in the Building 3 Chem Lab area. Results presented
in the Phase Il report did not indicate concentrations of petroleum hydrocarbons or metals that exceeded
reportable concentrations. PCBs were not suspected as a potential contaminant for the Building 3 Chem
Lab during the Phase Il investigation and were therefore not included in the sampling program. It is
unclear what the source is for the PCB detected in this wastes characterization sample. However, the
concentration detected in the waste sediment sample, 0.56 milligrams per kilogram (mg/kg) is below the
S1 reportable concentration (2 mg/kg).

One drum of solid waste and three drums of waste liquid were generated from the cleaning of drain line 7.
This material was transported to Veolia Technical Services in Port Arthur, TX for proper disposal under a
Hazardous Waste Manifest on June 13, 2014. A copy of the Hazardous Waste Manifest is included in
Appendix C.

Based on the inspection of drain line 7, areas around this line were identified as potential locations of
historic VOC releases to the environment. As discussed below, remedial testing was also conducted at
drain line 7 to evaluate potential treatment alternatives.

Drain Line 8 (Beneath Building 3 Chem Lab)

Drain line 8 is a four-inch diameter, cast iron drain line that formerly received waste from operations in the
Building 3 Chem Lab (PSL11). This pipe was accessed for cleaning and inspection at the former sump
located adjacent to the building (Figure 2, Appendix B). Drain line 8 was previously inspected in
December 2013. During that inspection, the line was found to be dry, with sediment present which limited
the inspection. However, during the April 7, 2014 inspection, clear water was observed flowing through
this line, which was previously thought to be inactive. The source(s) of the water could not be determined
because of an obstruction in the line. To limit the potential impact that pressurized clearing of the line
could have on facility storm water drainage or other facility operations, cleaning of this line was not
conducted.

To assess if water present in drain line 8 represented a potential source of VOC, a sample of the water
flowing in the line was collected and submitted for laboratory analysis of VOC by EPA method 8260B.

The analytical results of this water sample did not indicate the presence of VOC above reporting limits.
Although cleaning and re-inspection of drain line 8 could not be completed, the prior inspection and the

results of the water sample collected from this line indicate that drain line 8 is not a continuing source of
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VOC. The inspections did indicate areas of the drain line where wastes may have been released
previously. Those areas will be evaluated for potential treatment to address impacts to groundwater and
indoor air.

Drain Line 9 (north side of Building 3)

The drain line inspections completed in 2013 were not able to evaluate the potential line associated with
the discharge from the former sump at the Building 3 Chem Lab (PSL9). This line (drain line 9) reportedly
ran from the sump northeast along the building to the brook and likely conveyed waste discharged to the
former sump (Figures 1 and 2, Appendix B). In approximately 2002, this line was sealed at the stream
end to limit the potential of permanganate entering the former line and flowing to the brook. On April 7,
2014, a shallow excavation was completed adjacent to the former sump at the Building 3 Chem Lab to
access and inspect this drain line. Once the line was accessible, East Coast Pipelines conducted the
video inspection of drain line 9 under the direction supervision of CB&I. The results of this inspection
indicate:

 drain line 9 is a 4-inch diameter, clay pipe ranging from four feet below grade at the former sump to
approximately two feet below grade at the limit of the inspection thirty feet east of the northeast
corner of Building 3;

« the first 75 feet of the clay pipe was in in good condition, with no cracks or damage observed
(screen shot 6);

« a potential connection to the south (right) was noted at approximately 80 feet from the former sump
(screen shot 7);

» acrack in drain line 9 was noted at 75 feet and break in the south (right) side of the pipe was
observed at approximately 100 feet from the former sump (screen shot 8);

 off set joints were noted at approximately 110 feet (screen shot 9) and 113 feet (screen shot 10)
from the former sump;

« the line was inspected to a distance of approximately 126 feet from the former sump; at this point
the friction of the camera control line would not allow further inspection.

Based on this inspection of drain line 9, it does not appear that the line is a continuing source of VOC.
However, the inspection did indicate areas where wastes may have been previously released. As
discussed below, remedial testing was also conducted at drain line 9.

Drain Line 10 (Adjacent and Beneath Building 5)

Drain line 10 is an active storm water line that receives run-off from the Building 5 roof drains and
conveys the water to the culverted Unnamed Stream. This line also passes beneath a former sump
associated with one of the utility trenches in Building 5 (Figure 3, Appendix B). Given the proximity of
drain line to this former sump, waste may have been discharge to drain line 10 during the historic
operation of the Building 5 Chem Lab (PSL7). A video inspection of drain line 10 was completed to
evaluate this subsurface drainage structure as a potential source of VOCs and to focus potential remedial
efforts. East Coast Pipelines conducted the video inspection of drain line 10 on April 4, 2014 under the
direction supervision of CB&l. The pipe was accessed at a drainage manhole at the northeast corner of
Building 5. Initial results of the video inspection indicated the line contained water and sediment that
obscured the video camera. As a result, pressure washing of drain line 10 with tap water was conducted.
Visibility in the pipe remained poor following the cleaning. However, the inspection indicated:
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« drain line 10 consists of a 10-inch diameter, clay pipe in good condition with no cracks or
deterioration observed (screen shot 11);

« the pipe is located approximately five feet below grade;

« the line was inspected to a distance of approximately 187 feet from the manhole; at this point the
friction of the camera control line would not allow further inspection;

« five connections that appeared to be roof drains were observed (screen shot 12, 14 and 17);

« three unknown connections were observed at 104 feet, 126 feet and 132 feet from the manhole
(see screen shots 13, 15 and 16);

« the connection to drain line 10 at 104 feet from the manhole roughly correlates with the location of
the former utility sump.

It appears that the former utility sump may have been connected to drain line 10. Based on this
inspection of drain line 10, it does appear that drain line 10 is liquid tight. Therefore potential impacts in
the Building 5 area associated with wastes that may have discharged to drain line 10 would be limited.
Soil and groundwater impacts associated with potential wastes discharged from the historic Building 5
Chem Lab are therefore likely limited to the area of the former utility sump and/or former utility trenches
connected to this sump.

2.1.2 Building 3 Pilot Testing

To evaluate the potential use of existing drainage lines and the permanganate injection galleries in the
area of the Building 3 Chem Lab for remedial treatment, SVE pilot tests were conducted on April 8 and 9,
2014. These tests included using the existing Building 3 SVE system to pull a vacuum on drain lines 7
and 9 and the two permanganate injection galleries located near the building. These tests were
coordinated with a planned temporary shutdown of the Building 3 SVE to conduct static indoor air
sampling inside Building 3.

The soil vapor extraction pilot tests were performed by inducing a vacuum at target subsurface structures
and measuring sub-slab vacuum influence at nearby temporary vacuum monitoring points (Figure 4).
Prior to the start of the test, polyethylene sheeting was installed over the gravel and grass areas around
the test area to limit potential vacuum loss. During a total of six tests, soil vapor was extracted from drain
line 7, drain line 9, injection gallery 1 and injection gallery 2. The extraction tests were completed using
up to two different flow rates, depending on the response of the target structures. During each test,
vacuum readings were measured at four temporary vacuum monitoring points (VP1 through VP4), and at
the adjacent subsurface structures (e.g. drain line 9 and Injection Gallery 1). The existing 2,000 pound
carbon vessels were used for off-gas treatment during the pilot test.

Results of the various parameters measured during the soil vapor extraction pilot tests are summarized in
Table 1. The pilot test vacuum monitoring points are shown on Figure 4.

The results of pilot tests conducted at drain line 7, drain line 9, injection gallery 1 and 2 indicated:

» with a low applied vacuum (2 to 5 inches of water), no VOC recovery was noted during vapor
extraction at drain line 7

» with a low applied vacuum (2 to 5 inches of water), low VOC recovery (0.7 parts per million (ppm))
was noted during vapor extraction at drain line 9.

+ with a high applied vacuum (12 inches of water), no VOC recovery was observed during vapor
extraction at injection gallery 1
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+ with a high applied vacuum (12 inches of water), low VOC recovery (0.2 ppm) was observed during
vapor extraction at injection gallery 2

 vapor extraction at both injection galleries resulted in vacuum influence measured at a distance up
to 15 feet away

Given the low VOC recovery rates measured during pilot testing, the results of the pilot tests conducted at
drain lines 7 and 9 and the injection galleries indicated that they are not suitable for effective soil vapor
extraction or the structures are not located in an area with vadose zone VOC impacts. Based on these
results and other available site data, Varian completed the installation of two new horizontal wells
beneath Building 3 to provide further treatment of VOC in soil via SVE. The new horizontal wells also
provide potential locations for groundwater treatment (e.g. permanganate addition). Details of horizontal
well installation are discussed in section 2.4 below.

2.1.3 Installation of Groundwater Monitoring Wells OB45-S and OB45-DO

Groundwater analytical results from shallow well OB44-S, installed in December 2013 near the potential
former sump associated with one of the utility trenches inside Building 5, indicated elevated
concentrations of VOC in shallow groundwater. To further assess these impacts and to provide a means
of monitoring potential treatment, a shallow and deep overburden well couplet, OB45-S and OB45-DO,
was installed downgradient at the northwest corner of Building 5 (Figure 2). The groundwater monitoring
well couplet was installed on April 14 and 15, 2014 by Technical Drilling Services (TDS) of Sterling
Massachusetts using a hollow stem auger rig under the direct supervision of CB&l personnel. Digsafe
notification was conducted before the start of field work and the first five feet of drilling was completed
using hand tools to limit the potential of contacting subsurface utilities. During soil boring advancement,
soil samples were collected for logging purposes and to conduct headspace VOC screening with a
photoionization detector (PID). Headspace screening results revealed no VOC concentrations in OB45-S
or within the first 44 feet of OB45-DO. A headspace reading of 5.3 ppm was detected in a soil sample
collected from 45-47 feet below ground surface (bgs) in OB45-DO. Soil descriptions and headspace
screening results are summarized on the drilling logs provided in Appendix D. Soil encountered during
drilling consisted of approximately five feet of fill over a clay layer down to approximately 25 feet bgs.
Below this material a sand and gravel layer was encountered to the bottom of exploration.

The shallow well (OB45-S) was advanced to a depth of 15 feet below grade and was constructed of 10
feet of slotted two-inch diameter PVC well screen and approximately five feet of solid PVC riser. The well
screen was backfilled with a sand pack to a minim of one foot above the screen. Above the sand pack a
one foot bentonite seal was installed and the remaining annular space was backfilled with clean fill.

The deep overburden well (OB45-DO) was advanced to a depth of 49 feet below grade feet and was
constructed of 15 feet of slotted two-inch diameter PVC well screen and approximately 34 feet of solid
PVC riser. The well screen was backfilled with a sand pack to a minim of one foot above the screen.
Above the sand pack a one foot bentonite seal was installed and then a bentonite/grout slurry was
installed with a tremie pipe to just below surface grade.

Wells OB45-S and OB45-DO were finished at grade with a bolting road box set in concrete. Well
completion diagrams are included in the drilling log included in Appendix D.
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During drilling, soil cuttings from well installation were transferred into drums and stored onsite pending
characterization. One soil sample was collected from the soil cuttings generated during drilling and
submitted to ALS Environmental Laboratory (ALS) for analysis of VOCs by EPA Method 8260B. No
VOCs were reported above detection limits in the soil sample from the drummed soil cuttings. The three
drums of soil cuttings from the installation of OB45-S and OB45-DO were transported to Enpro Services
of Maine, Inc. for proper off-site disposal under a Non-Hazardous Waste Manifest on July 25, 2014. A
copy of the Non-Hazardous Waste Manifest is included in Appendix C.

Following well installation, wells OB45-S and OB45-DO were developed by TDS using pumping and
surging to remove silt from the sand pack and improve the hydraulic connection with the surrounding
aquifer. Development water was drummed and stored onsite pending characterization. A sample of
groundwater was collected from OB45-S and OB45-DO at the end of development. These samples were
submitted to ALS for analysis of VOCs by EPA Method 8260B. Analytical results of these groundwater
samples indicated:

e VOC were below reporting limits in the sample collected from OB45-S
e the sample collected from OB45-DO indicated the presence of PCE (0.0059 milligrams per liter
(mg/L)), TCE (0.27 mg/L) and cis-1,2-dichloroethene (0.37 mg/L)

Based on these results, the drummed development water was transported to Veolia Technical Services in
Port Arthur, TX for proper disposal under a Hazardous Waste Manifest on June 13, 2014. A copy of the
Hazardous Waste Manifest is included in Appendix C.

2.2 Site-Wide Groundwater and Surface Water Sampling

2.2.1 Sample Collection and Analysis

Groundwater sampling to monitor groundwater conditions across the Site and the progress of both the
permanganate and bioremediation programs was conducted in April 2014 and August 2014 during this
reporting period. The April 2014 sampling was the annual event which monitored VOC trends and
groundwater conditions at select wells across the Site. The August 2014 sampling event was the third
quarterly bioremediation sampling focused on monitoring reductive dechlorination progress following the
October 2013 injection of lactate described in the April 2014 ROS report. A summary of samples
collected during these monitoring events and sampling rationale is provided on Tables 2A and 2B. The
annual sampling event also included select stream surface water locations previously requested by the
Beverly Conservation Commission in various Orders of Condition (Beverly, 2002; 2003; 2004). Sampling
locations are shown on Figures 2 and 3.

Groundwater and surface water samples were submitted to ALS for analysis of site specific VOCs (by
EPA Method 8260B), dissolved iron and manganese, nitrate and sulfate, methane, ethane, ethene, total
organic carbon, and chloride as outlined on Tables 2A and 2B. Additionally, groundwater samples
collected from select bioremediation wells were submitted for analysis of Dehalococcoides sp. bacteria
(DHC) at CB&l's Technology Development Laboratory in Lawrenceville, New Jersey.

P:A\VARIAN\FINAL 14\REPORTS\Status\2014 October ROS status\April 2014 - SEPTEMBER 2014 - ROS REPORT FINAL.DOCX



MCP Phase V Remedy Operation Status-Inspection and Monitoring Report Page 12
150 Sohier Road, Beverly, MA 01915, MADEP RTN 3-0485 October 31, 2014

Groundwater VOC sampling of monitoring and application wells during this reporting period utilized
passive diffusion bag (PDB) samplers, with the exception of stream monitoring points and certain wells
where alternative sampling methods were used, as discussed below. For wells sampled utilizing the PDB
method, the sampling apparatus was deployed in each groundwater monitoring well for a minimum two-
week equilibration period, after which the samples were collected.

Monitoring well BR-1, BR-3, BR-5, BR-6, BR-7, CL8-BR, and CL9-BR are bedrock wells utilizing a packer
system in order to provide discrete groundwater sampling from three separate fracture zones. These
wells use a Waterloo™ system, which collects groundwater samples in each packer zone by using
dedicated dual-valve pumps driven by compressed nitrogen. Surface water stream samples were
collected directly from the sample locations with a bailer or laboratory-supplied containers.

At locations where analyses of dissolved metals (manganese and/or iron), nitrate, sulfate, and chloride
were performed, samples were collected using a conventional bailer, since these constituents cannot be
accurately assessed using PDB samplers. Dissolved manganese and iron samples were field-filtered
using a 0.45-micron filter prior to laboratory analysis consistent with MADEP policy.

During the April 2014 sampling event, groundwater samples from select permanganate injection and
monitoring wells were also collected for bench-top colorimetric permanganate concentration analysis.
These groundwater samples were field filtered using a 0.45-micron filter prior to permanganate
concentration analysis. Samples that were collected for colorimetric analysis of residual permanganate
concentrations were analyzed by CB&l using a Hach DR/890 colorimeter. The colorimeter utilizes a
spectrophotometric method to determine the permanganate concentration based on a permanganate
color calibration standard.

Groundwater monitoring at select wells for depth-to-groundwater and total-well-depth measurements, as
well as for the potential presence of dense non-aqueous phase liquid (DNAPL) was performed in April
2014 and August 2014 when the PDB samplers were deployed. The electronic interface probe used
during these monitoring activities did not detect DNAPL at monitoring wells gauged during this reporting
period. Water level monitoring data from the April 2014 and August 2014 sampling events are
summarized in Appendix E.

VOC analytical results from the April 2014 and August 2014 sampling event are summarized on Table 3.
Results of chloride, iron, and manganese samples collected during the April 2014 and August 2014
sampling events are summarized on Table 4. Results of bioremediation parameter analyses (i.e., nitrate,
sulfate, methane, ethane, ethene, total organic carbon, and DHC bacteria) are summarized on Table 5.
Results of bench-top colorimetric analysis of residual permanganate are included in Table 6. Complete
laboratory analytical reports for samples collected in April 2014 and August 2014 are provided in
Appendix F. Sampling results are discussed below.

Depth to groundwater measurements collected during the April 2014 sampling event (Appendix E) were
used to develop groundwater contour maps for the shallow overburden, deep overburden, and bedrock
aquifers (Figures5, 6, and 7). These figures show that the majority of Site groundwater in each aquifer
generally flows to the west/southwest, following the regional groundwater flow pattern, which is south and
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west toward Shoe Pond and the Bass River. The gradient in each aquifer is moderate to steep east of
Tozer Road and very flat to the west of Tozer Road. In the shallow and deep overburden, there are
indications of limited northerly and easterly groundwater flow in the contours at the northern end of the
Site. Overall, the groundwater gradients shown on these figures are consistent with historical data from
the Site.

2.2.2 VOC Monitoring Results

In general, the analytical results of groundwater samples collected during the April 2014 and August 2014
sampling events (Table 3) show decreasing or consistent concentrations of TCE and PCE at monitoring
wells across the Site. Concentrations of cis-1,2-dichloroethene (DCE) continue to be variable. This
variability may be due to the higher mobility of cis-1,2-DCE in groundwater compared to TCE and PCE
and the generation of this daughter compound during natural attenuation and/or bioremediation
processes.

Graphs illustrating concentration trends over time for the primary Site contaminants including TCE, PCE,
cis-1,2-DCE, TCA, and vinyl chloride for numerous injection and monitoring wells are provided in
Appendix G. Graphs for shallow overburden, deep overburden, and bedrock monitoring wells that are
located in proximity to each other are grouped together for comparative purposes. These graphs indicate
that data from many of the wells monitored continue to show decreasing concentration trends or
sustained reductions in VOC concentrations as a result of Varian’s remedial activities. These trends
indicate that the remedial program is effectively treating groundwater and the Site is progressing toward a
Permanent Solution as defined by the MCP.

Analytical results of target VOCs from the April 2014 groundwater sampling event were used to generate
VOC iso-concentration maps for the shallow overburden, deep overburden, and bedrock aquifers
(Figures 8, 9, and 10, respectively). The “total” VOC numbers consider concentrations of the Site-related
VOCs, which include TCE, PCE, TCA, cis- and trans-DCE, 1,1-dichloroethane (DCA), 1,1-DCE, 1,2-DCA,
and vinyl chloride.

Recent groundwater sampling results support the following overall observations regarding the three
aquifers present at the Site:

e In the shallow overburden aquifer (Figure 8), the April 2014 data demonstrate that an area
with a total VOC concentration greater than 10 mg/L was present beneath Building 5. This
area is characterized by a total VOC concentration of 67.7 mg/L at well OB44-S which was
installed in December 2013 beneath Building 5. Shallow impacts in the Building 5 area
appear to extend to 30 Tozer Road where total VOC at OB42-S were 3.442 mg/L in April
2014. In the Building 3 area to the north, prior to the start of permanganate injection at the
Site in 2002, an area of VOC concentrations greater than 10 mg/L extended over an area
from OB9-S by the Unnamed Stream west to AP12-S, located adjacent to the east side of
Building 6. A second area of shallow VOCs greater than 10 mg/L was historically observed
at AP14-S, adjacent to the north side of Building 3 (Shaw, 2002a). Figure 8 indicates two
isolated areas of total VOCs greater than 1 mg/L now exist in the shallow overburden: one in
the area of MW-9, by the Unnamed Stream, and a second area around at AP12-S adjacent to
Building 6.
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e Inthe deep overburden aquifer (Figure 9), the April 2014 data demonstrate the area of total
VOC concentrations greater than 100 mg/L remains reduced since the start of treatment and
is limited to the northeast corner beneath Building 3. Prior to the start of permanganate
injection at the Site, the area of the deep overburden plume with VOC concentrations greater
than 100 mg/L extended significantly farther to the west, downgradient from Buildings 3 and
6, to the area just west of Building 7 (Shaw, 2002a). Pretreatment total VOC levels in the
Building 5 source area were also greater than 100 mg/L. However, recent total VOC
concentrations in the Building 5 area have been reduced through permanganate treatment to
approximately 39 mg/L at OB35-DO in April 2014. Total VOC levels in the PSL 10 area to
the south of the former Varian facility have been reduced from a concentration greater than
50 mg/L before treatment began in 2002 and remained reduced during the April 2014
sampling round (6.345 mg/L at AP-21). To the west of PSL 10, at the 32 Tozer Road
property, a total VOC concentration of 8.07 mg/L was noted at well MW2-32Tozer in April
2014.

o Before treatment started in the bedrock aquifer in 2002, total VOC concentrations greater
than 50 mg/L extended from the Building 3 and 9 areas west nearly to Tozer Road (Shaw,
2002a). The April 2014 data document reduced bedrock levels with total VOC concentrations
greater than 10 mg/L, but still less than 50 mg/L, are limited to a smaller area (at OB25-BR)
west of Building 3 and 6 source areas (Figure 10). Pretreatment total VOC concentrations in
bedrock along Tozer Road were as high as 10 mg/L. Analytical results from April 2014
indicate that total VOC concentrations in this area along Tozer Road have now been reduced
to about 1 mg/L.

In summary, recent groundwater sampling results shown on Figures 8, 9, and 10 continue to
demonstrate overall decreasing in the concentrations and extent of VOCs in each aquifer. A more
detailed discussion of VOC trends and monitoring results for the various treatment areas at the Site is
presented below. This discussion is supported by the VOC trend graphs provided in Appendix G.

Building 3/6 Treatment Area

Permanganate injections have been conducted at multiple wells from 2002 through 2014 with treatment
at fewer wells over recent years. During this reporting period, permanganate injections were conducted
at OB12-DO and OB25-BR after the April 2014 sampling event. Bioremediation has also occurred in the
area in the shallow overburden near the Unnamed stream and deep overburden aquifer east of Building
3. The VOC trend graphs provided in Appendix G generally indicate three trends for wells in this
treatment area; initial decreasing trends without rebound, initial decreasing trends with rebounding
concentration trends, and continued elevated VOC trends, as discussed below.

The first VOC trend represents wells that have been successfully treated by permanganate injections or
bioremediation and VOC concentrations remain below the remedial planning criteria. This includes well
OB32-DO, located on the north side of Building 3 where the pretreatment TCE concentration was 710
mg/L and PCE was 68 mg/L. Permanganate injection was conducted at OB32-DO in 2004 and VOC
concentrations have remained well below the remedial planning criteria. In April 2014, the TCE
concentration at OB32-DO was non-detectable, PCE was reported at 0.063 mg/L, and TCA was detected
at 0.026 mg/L. In the shallow overburden near the Unnamed Stream a similar VOC trend is noted at
OB9-S, where bioremediation has been conducted beginning in 2006. Pretreatment sampling indicated a
TCE concentration of 53 mg/L and PCE of 30 mg/L at OB9-S. The August 2014 groundwater sample
results indicated TCE and PCE were non-detectable at OB9-S with concentrations of vinyl chloride and
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cis-1,2-DCE fluctuating. Other examples of wells with VOC trends indicating successfully treatment are
wells AP12-S, AP14-S, AP25-DO, MW-9, OB12-S and OB37-DO.

At several wells in the Building 3/6 Treatment Area the initial permanganate treatment resulted in
significant VOC concentration reductions (e.g., 99 percent reduction in TCE). However, concentrations of
VOC have rebounded to above the remedial planning criteria, resulting in the need to implement
additional, more recent, permanganate treatment events. This rebound effect is often observed due to
the permanganate injections solubilizing VOC bound to soil particles. The soluble VOC are treated by the
residual permanganate in the formation. However, once the residual permanganate in the area is
consumed, VOC concentrations increase. An example of this is observed at deep overburden well OB12-
DO, located north of Building 3 near Route 128. Pretreatment TCE and PCE concentrations at this well
were 120 mg/L and 2 mg/L, respectively. Initial permanganate treatment was conducted at OB12-DO
from 2003 to 2007, with subsequent treatment in 2009, 2011 and 2012 to address VOC increases above
the remedial planning criteria. In April 2014, groundwater sampling indicated the TCE concentration
increased to 28 mg/L at OB12-DO. Therefore, additional treatment was conducted during this reporting
period. The October 2014 analytical data from OB12-DO will be evaluated to see if further treatment is
warranted in the area. In April 2014, a similar increase to above the remedial planning criteria was
observed at bedrock well OB25-BR, located west of Building 1. Treatment was also conducted at this
well during the current reporting period. Additional wells where VOC trends indicate periodic VOC
rebound to above the remedial planning criteria that has warranted subsequent permanganate treatment
include AP12-DO, AP12-BR, AP26-DO, MW-13, OB19-DO, OB27-BR and OB36-DO. The VOC rebound
observed at these wells indicates potential migration of VOC from under the existing building. Three
angled wells (AP30R-DO, AP31-DO and AP32-DO) were installed in 2010 to provide permanganate
treatment of deep overburden groundwater beneath Building 3. Permanganate injections were conducted
at these wells in 2010, 2011 and 2013. However, as indicated by the graphs in Appendix G, subsequent
VOC rebound was noted at wells downgradient of these treatment wells (e.g., OB12-DO, AP26-DO and
0B25-DO). To limit additional VOC concentration rebound in groundwater, Varian may utilize the existing
horizontal SVE wells and/or the new horizontal SVE wells discussed in section 2.4.2 for permanganate
treatment during the upcoming reporting period.

At the deep overburden wells located at the northeast corner of Building 3, the graphs in Appendix G
indicate a trend of continued elevated VOC concentrations above the remedial planning criteria. These
wells include AP13-DO, AP23-DO and AP24-DO. Unlike other areas of the Site, groundwater sampling
results also indicate elevated impacts of TCA and acetone in this area in addition to TCE and PCE. TCA
and acetone are more effectively treated by bioremediation. Lactate injections began in this area in 2006
to address elevated VOC. Follow up injections were conducted in 2007, 2008, 2010 and 2011. Most
recently deep overburden lactate injections were conducted in October 2013 at wells AP33-DO, AP34-DO
and AP35-DO.

Based on the results of the April and August 2014 sampling at AP13-DO, AP23-DO and AP24-DO, target
VOCs remain elevated at levels above the remedial planning criteria. For example, in August 2014, TCE,
PCE and TCA were detected at concentrations of 320 mg/L, 92 mg/L and 26 mg/L, respectively.
However, vinyl chloride and cis-1,2-DCE concentrations have increased at target wells AP23-DO and
AP24-DO following the October 2013 treatment, indicating the TCE and PCE are being degraded.
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Furthermore, increased or continuing elevated ethene concentrations were observed in the treatment
area in April and August 2014. For example, ethene concentrations of 750 micrograms per liter (ug/L)
and 850 ug/L were detected at AP23-DO and AP33-DO, respectively in August 2014. Ethene is the non-
toxic end product of complete dechlorination of VOCs, including vinyl chloride.

Overall the data provide a strong indication that reductive dechlorination is occurring at wells AP23-DO, a
moderate indication of reductive dechlorination at wells AP33-DO, AP34-DO and AP35-DO, and a limited
indication of reductive dechlorination at wells AP13-DO and AP24-DO. Recommendations for additional
bioremediation the Building 3 area are discussed in section 2.3.1.

Building 5 Treatment Area

Permanganate application to groundwater in the Building 5 treatment area was conducted at well AP27-
DO, located east of Building 5, in 2004, 2005, and 2012, and at OB-35DO, located beneath Building 5,
from 2005 to 2008, in 2011, and 2012. Permanganate injection during this reporting period was
conducted at OB35-DO after the April 2014 sampling event.

The VOC trend graph for deep overburden well AP27-DO indicates a significant VOC decrease after the
first treatment in 2004. In October 2011 and April 2012, the TCE concentration increased to 12 mg/L and
13 mg/L, respectively. To address the increased level of TCE noted at AP27-DO and nearby well OB35-
DO, permanganate treatment was conducted at AP27-DO in 2012. VOC concentrations responded to
treatment, with TCE at AP27-DO decreasing to non-detectable in November 2012. The TCE
concentration at this well increased to 0.0039 mg/L April 2013 and to 11 mg/L in April 2014. These
concentrations remain below the remedial planning criteria.

Permanganate treatment at deep overburden well OB35-DO, located inside Building 5, has had mixed
results. Treatment reduced the concentration of TCE at OB35-DO from 440 mg/L in May 2005 to
consistently below the remedial planning criteria (e.g., 5.2 mg/L in April 2014). This reflects
approximately a 99 percent reduction in TCE concentrations. However, permanganate treatment has not
consistently reduced the concentration of PCE at OB35-DO to below the remedial planning criteria. In
April 2014 the PCE concentration at well OB35-DO was 33 mg/L compared to a pretreatment
concentration of 11 mg/L. PCE tends to adhere to the soil matrix more than TCE, so the continued
detection of PCE at this well may be the result of the permanganate desorbing PCE bound to soil
particles, where it then is treated by the oxidizer. Additional treatment was conducted at well OB35-DO
following the April 2014 sampling to address the elevated PCE level. October 2014 analytical data will be
evaluated to determine if further treatment is warranted in the Building 5 Area.

Shallow overburden wells OB44-S is located inside Building 5. This well was first sampled in January
2014, and indicated the presence of TCE (24 mg/L) and PCE (47 mg/L) with cis-1,2-DCE reported as
non-detectable. In April 2014, TCE and PCE concentrations decreased to 1.5 mg/L and 7.2 mg/L,
respectively, but cis-1,2-DCE increased to 59 mg/L. Sample results from future sampling of well OB44-S
will be reviewed to assess VOC concentration trends.
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PSL 10 Treatment Area

This area is located to the south of the Building 5 area, adjacent to the 32 Tozer Road property.
Permanganate injections were conducted in this area from 2002 to 2004, from 2006 through 2008, and in
2011. Permanganate injection during this reporting period was conducted at OB35-DO after the April
2014 sampling event.

VOC concentrations at shallow overburden well CL10-S, located just downgradient of the PSL 10
treatment wells on the 32 Tozer Road property, continue to exhibit seasonal fluctuations. Higher
concentrations of PCE are noted in the spring sampling with lower levels observed in the fall. For
example, the PCE concentration increased to 1.8 mg/L in April 2014 from 0.011 mg/L in October 2013.
Overall the PCE concentrations at CL10-S do not indicate a trend. TCE and PCE concentrations
remained non-detectable in April 2014 at deep overburden well CL10-DO and bedrock well CL10-BR.

Deep overburden monitoring well MW2-32Tozer was installed west of the PSL10 injection wells on the 32
Tozer Road property in 2011. Overall the PCE concentrations at this well indicate a decreasing trend,
with concentrations of PCE and TCE detected in April 2014 at 4.9 mg/L and 0.97 mg/L, respectively.

At bedrock well OB16-BR (32 Tozer Road), deep overburden well CL4-DO (30 Tozer Road) and bedrock
well CL4-BR (30 Tozer Road), the graphs in Appendix G indicate a consistent or overall decreasing VOC
trends.

October 2014 analytical data from this area will be evaluated to determine if further treatment is
warranted in the PSL10 Area. Note that potential indoor air impacts at the 32 Tozer Road property are
being monitored by sampling of indoor air as described in section 2.6.

North of Route 128

Historically, VOC concentrations in the area north of Route 128 have been low or non-detectable in the
shallow and deep overburden aquifers. Impacts have been noted in the bedrock aquifer north of Route
128. Permanganate injection has not been performed directly in this area, but source area treatment
beginning in 2002 south of Route 128 was conducted to address downgradient groundwater impacts
north of the former Varian facility.

As shown in the VOC trend graphs provided in Appendix G, an overall decreasing VOC trend is
occurring in the bedrock aquifer north of route 128. In particular, an overall decrease in VOC
concentrations is noted in each zone of bedrock well BR-1, located on Walden Street. Over the last three
sampling events, VOC have been non-detectable in each zone of this bedrock well. At bedrock well CL9,
located on Commons Drive, TCE and PCE concentrations have decreased in each zone. For example,
TCE at Zone 1 in CL9 has decreased from 5.2 mg/L in 2003 to 0.23 in April 2014. The TCE daughter
products in each zone continue to show fluctuating concentrations. The concentration of cis-1,2-DCE at
CL09-BR Zone 1 was detected at 4.9 mg/L in April 2014, but has ranged from 0.4 mg/L to 11 mg/L
between 2009 and 2014.
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Tozer Road Treatment Area South of 128

Initial permanganate injections were performed at 28 Tozer Road in 2006 and additional injections were
conducted at CL3-DO in 2013 to address a TCE concentration rebound to 30 mg/L in April 2013, above
the remedial planning criteria. Following the 2013 treatment, VOC concentrations decreased with TCE
non-detectable in October 2013 and April 2014.

At bedrock well BR-5, located at 28 Tozer Road, VOC concentrations continue to fluctuate but remain at
relatively low levels in each zone. Generally, cis-1,2-DCE concentrations are detected at levels higher
than TCE and PCE. In April 2014, cis-1,2-DCE was detected at 0.09 mg/L in Zone 1 (deepest interval),
0.63 mg/L in Zone 2 (middle interval) and 0.23 mg/L in Zone 3 (shallowest interval).

At deep overburden well OB5-DO, located at 27 Tozer Road, lower VOC concentrations were observed
after treatment began in 2002. However, an increasing VOC trend began in 2009 and since April 2010,
generally consistent, higher VOC concentrations have been noted. In April 2014, TCE, PCE and cis-1,2-
DCE were detected at concentrations of 1.8 mg/L, 0.59 mg/L and 1.7 mg/L, respectively. Although a
trend graph is not provided for deep overburden well MW-36, located at 28 Tozer Road, analytical results
from this well indicate a similar VOC concentration trend as described for OB5-DO. At the bedrock well
OB5-BR, also located at 27 Tozer Road, an overall decreasing VOC trend is indicated by the graph in
Appendix G. At OB5-BR, cis-1,2-DCE concentrations have decreased from 9 mg/L in 2002 to 0.016
mg/L in April 2014.

At deep overburden well OB06-DO, located on Sonning Road, concentrations of TCE and PCE have
remained consistent for several sampling rounds while the cis-1,2-DCE level has decreased since 2010.
In April 2014, TCE was detected at 0.14 mg/L and cis-1,2-DCE was reported at 0.39 mg/L at OB6-DO. In
the adjacent bedrock well OB06-BR, VOC concentrations illustrate an overall decreasing trend since the
start of treatment upgradient at 28 Tozer Road in 2002. For example, TCE has decreased from 1.8 mg/L
in 2002 to 0.11 mg/L in April 2014.

31 Tozer Road Treatment Area
Shallow groundwater treatment was conducted in 2002 and 2003 and deep overburden permanganate
injection occurred in this area in 2004.

Monitoring wells in this area of the site are sampled to assess shallow overburden impacts. These
include AP15-S (31 Tozer Road), OB18-S (31 Tozer Road), OB41-S (39 Tozer Road), OB42-S (30 Tozer
Road) and OB43-S (27 Tozer Road). The trend graphs for these wells in Appendix G indicate an overall
decreasing VOC trend or generally consistent VOC concentrations. Wells AP15-S, OB18-S and OB43-S
generally indicate the lowest VOC concentrations. Of these three wells, only OB43-S had detectable
concentrations of TCE and PCE in April 2014 (0.004 mg/L and 0.0037 mg/L, respectively). Well OB42-S
exhibits the highest VOC concentrations, with TCE and cis-1,2-DCE detected at 2.4 mg/L and 0.96 mg/L,
respectively, in April 2014.

Longview/Hill Street Treatment Area

In the Longview/Hill Street area, permanganate injections were conducted at wells AP3-DO and AP4-DO
during 2004, and at AP3-DO and AP3-BR in 2005.
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At bedrock well BR6, located on Hill Street, TCE and PCE concentrations have been non-detectable in
each zone over multiple years. Concentrations of vinyl chloride and cis-1,2-DCE at this well have
fluctuated within each zone at relatively low levels. In April 2014, cis-1,2-DCE was detected in Zone 1
(deepest interval) at 0.012 mg/L, in Zone 2 (middle interval) at 0.35 mg/L and in Zone 3 (shallowest
interval) at 0.17 mg/L.

Several monitoring wells in this downgradient area of the site are sampled to assess shallow overburden
impacts. These include wells P-9R on Hill Street and OB20-S by Stream A, south of Sonning Road.
VOCs remained non-detectable at well P-9R and decreased to non-detectable at OB20-S in April 2014.

At deep overburden well OB20-DO, TCE and PCE concentrations are generally low or non-detectable
with higher cis-1,2-DCE concentrations. In April 2014, TCE and cis-1,2-DCE were reported at
concentrations of 0.0076 mg/L and 0.3 mg/L, respectively, and PCE was non-detectable at OB20-DO. At
the adjacent bedrock well OB20-BR, cis-1,2-DCE concentrations have increased over the last four
sampling events. In April 2014, cis-1,2-DCE was detected at 0.98 mg/L at OB20-BR, which is
comparable to the pretreatment concentration of 1.1 mg/L. However, TCE concentrations at OB20-BR
remain below pretreatment levels, 0.3 mg/L in 2004 vs. 0.1 mg/L in April 2014.

2.2 Groundwater Permanganate Treatment Program

The permanganate injections in 2014 were focused on reducing VOC concentrations and minimizing
potential contaminant migration from source areas at the Site by treating areas with VOC concentrations
that exceeded the remedial planning criteria discussed section 1.2. Based on the results of the April 2014
sampling event, wells that exhibited concentrations of VOCs that exceeded the remedial planning criteria
were OB12-DO (north of Building 3) and OB35-DO (inside Building 5). Although the concentrations of
VOC at OB25-BR (west of Buildings 1) did not exceed the remedial planning criteria, the detected levels
of each VOC did show an increase in April 2014, with cis-1,2-DCE detected at the highest concentration
(25 mg/L). Therefore, additional injection was conducted at OB25-BR to reduce the VOC level at this well
and to limit potential downgradient migration of VOC from this area.

Permanganate treatment was also conducted at wells AP-19 through AP-22 in the PSL 10 area
upgradient of 32 Tozer Road. Residual permanganate in the area of these wells has decreased since the
last injection in 2011 and sampling results from this area have indicated an increase in VOC
concentrations. For example, PCE at AP-20 increased to 7.9 mg/l in October 2013 and cis-1,2-DCE
increased to 4.9 mg/l at AP-21 in April 2014. Over the same period, sample results indicate a very low
level of permanganate is present at AP-22, while data from the three other treatment wells indicate non-
detectable permanganate concentrations. Permanganate treatment (100 gallons at each of the four
existing application wells) was conducted in the PSL 10 area to help reduce the increases recently
observed at source areas wells (e.g. AP-20) and to improve the decreasing VOC trend noted
downgradient at well MW2-32Tozer, located downgradient on the 32 Tozer Road property. Well locations
are illustrated on Figure 2.
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2.2.1 Permanganate Injection Activities

The 2014 permanganate injection program was initiated on July 23, 2014 and continued until September
10, 2014. Volumes of sodium permanganate injected at each well during this reporting period as well as
total volume injected during the 2014 treatment program (1,272 gallons) are summarized on Table 7.

During this reporting period, 40 percent sodium permanganate solution was delivered to the Site in 250-
gallon totes which were stored in an on-site storage shed with secondary containment. Prior to
conducting treatment activities, the permanganate was diluted to an approximate 20 percent solution. A
tote placed in the bed of a pickup truck was used to transport the 20 percent permanganate solution to
the majority of individual injection wells and then allowed to flow by gravity into the wells. Under the
supervision of CB&l field personnel, application of permanganate into wells located inside facility
buildings was performed by transferring the 20 percent permanganate solution into portable 5-gallon
containers which were manually transported to a well location and then allowed to flow by gravity into the
wells.

The permanganate totes, drums, hoses, portable containers, pumps, and associated equipment were
periodically inspected during this reporting period to ensure no leaks occurred. Additionally, the spill
containment features of the storage shed were inspected periodically during this monitoring period. No
problems or releases were reported.

Personal protective equipment (PPE) generated during permanganate injections as well as absorbent
pads used for cleanup during permanganate injection equipment were placed into 55-gallon polyethylene
drums onsite. Materials were neutralized with a solution of hydrogen peroxide, vinegar and water prior to
storing in the drum. This drum is stored on site within the storage shed equipped with spill containment
pending appropriate off-site disposal. The drum is inspected periodically.

2.2.2 Permanganate Parameter Monitoring and Results

The Phase IV Plan (IT, 2001) detailed monitoring activities for the various permanganate treatment areas
of the Site. As discussed in previous monitoring reports, monitoring activities have been adjusted, based
upon changing site conditions. Groundwater physical parameters were monitored monthly during
permanganate injection in select monitoring wells in active treatment areas. Monitoring activities typically
completed during the permanganate treatment program include:

visual observation of groundwater color for identification of residual permanganate;
depth-to-groundwater measurements; and

e measurement of oxidation-reduction potential (ORP), and pH using a down-well water parameter
probe (if no residual permanganate is observed, which could damage the probe).

Results of water quality parameter measurements collected from monitoring wells during this reporting
period are presented in Appendix E.

Sampling for analytical parameters associated with permanganate treatment during this monitoring period

was completed in April 2014. Groundwater samples were collected from select wells in April 2014 for
bench-top colorimetric permanganate concentration analysis. The permanganate analysis results are
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provided in Table 6. As would be expected, samples from wells where permanganate injection was
conducted in 2013 indicated residual permanganate was present in April 2014. For example,
permanganate injections were conducted in AP32-DO in 2013 and the concentration of permanganate
was 236 mg/L in April 2014.

Typically, the dissolved iron concentrations (Table 4) are expected to decrease in treatment areas due to
the oxidizing nature of permanganate and associated iron precipitation from the treated groundwater.
Results of monitoring in areas where permanganate treatment has occurred generally demonstrate low or
non-detectable dissolved iron concentrations. For example, in AP31-DO located north of Building 3,
where permanganate injections were conducted during the summer/fall of 2013, dissolved iron was non-
detectable in April 2014.

Generally, elevated dissolved manganese concentrations (Table 4) are noted where unreacted
permanganate was observed. For example, at well OB36-DO located inside Building 6, permanganate
was present at approximately 5,300 mg/L in April 2014 and dissolved manganese was detected at a
concentration of 2,200 mg/L in April 2014. Outside of the permanganate treatment areas, dissolved
manganese concentrations are generally low or non-detectable. At deep overburden well OB19-DO,
located adjacent to Building 1 and 2 and downgradient of well AP26-DO, where permanganate injection
was conducted in 2013, the dissolved manganese concentration was 0.11 mg/L in April 2014.

Baseline chloride concentrations at the site were highly variable. As a result of permanganate treatment,
chloride levels in groundwater typically increase from the destruction of the chlorinated VOCs. An
example of this is observed at OB36-DO, located inside Building 6, where permanganate injections were
conducted in 2013. In April 2014 VOC concentrations had decreased to non-detectable and chloride had
increased to 419 mg/L from 9.54 during the prior sampling, in May 2008 (Table 4).

23 Bioremediation Program

The original bioremediation program proposed for a portion of the Site was detailed in the October 2006
ROS report and included treatment at shallow wells in the Building 9 area near the Unnamed Stream, as
shown on Figure 3. As noted above, the bioremediation program has significantly reduced
concentrations of TCE, PCE and TCA in the shallow overburden in this area. The bioremediation
program appears to have successfully addressed the shallow overburden impact of TCE and PCE in the
area of the Unnamed Stream. Based on an evaluation of groundwater data collected through August
2014, active reductive dechlorination is continuing to address residual VOC daughter products in the
shallow overburden near the Unnamed Stream. The data suggest that additional active bioremediation in
the shallow overburden in this area is not warranted at this time.

The bioremediation program in the deep overburden near Building 3 has had limited success in
sustaining reductive dechlorination of target VOC. Injection wells AP33-DO, AP34-DO and AP35-DO
(Figure 3) were installed during the previous reporting period in an effort to increase the ability to apply
more lactate to the deep overburden aquifer and thereby provide a sufficient carbon source to sustain
reductive dechlorination. The 2013 bioremediation injection program was conducted in October 2013 and
included the application of DHC cultures seeded into a sodium lactate solution. These bioremediation
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injections were discussed in the previous status report. Additional injections were not conducted during
the current reporting period. Activities associated with the bioremediation program during the current
reporting period included the April and August 2014 monitoring events discussed below.

2.3.1 Bioremediation Parameter Monitoring Results

Bioremediation injections were most recently conducted in October 2013 in the deep overburden east of
Building 3. Following these activities, field parameters such as ORP, pH and DO were monitored to
assess if appropriate conditions for reductive dechlorination were present in the treatment area. VOCs
and bioremediation parameters (methane, ethane, ethene and total organic carbon) in groundwater
samples are analyzed quarterly to monitor reductive dechlorination processes. During this reporting
period, sampling was conducted in April and August 2014 in in the deep overburden east of Building 3.
Bioremediation parameters are summarized on Table 5.

As discussed in Section 2.2.2, some VOC concentrations remain elevated in the deep overburden in the
northeast corner of Building 3. However, the detection of daughter products and the presence of ethene
in the deep overburden indicate that some complete degradation of VOCs is occurring as a result of the
bioremediation injections in October 2013. As indicated in Table 5, favorable conditions for reductive
dechlorination were maintained in the groundwater (dissolved oxygen levels <1.0 mg/L and negative ORP
readings). Additionally, the August 2014 analytical results showed a Dehalococcoides bacteria
population is present in deep overburden groundwater of the treatment area.

Although the data suggest that active reductive dechlorination is occurring in several deep wells, the
results also indicated lower levels of carbon are available to sustain bioremediation activity. For example,
the total organic carbon concentration at well AP24-DO has decreased from 1,520 mg/L in January 2014
to 13.6 mg/l in August 2014. Due to the lower total organic carbon concentrations and the continued
elevated TCA and TCE levels in this area, additional application of carbon will be conducted to continue
reductive dechlorination. During the upcoming reporting period, Varian plans to inject emulsified
vegetable oil (EVO) with a ferrous iron additive as a carbon source for reductive dechlorination in the
deep overburden. EVO tends to remain in the formation for a longer time than lactate and was
successfully used at the Site in the shallow overburden near the Unnamed Stream. Use of EVO should
reduce the frequency of potential future treatment applications to treat residual daughter products in this
area of the Site. The addition of ferrous iron will aid in both biological and abiotic VOC degradation. Iron
will help support reducing conditions in groundwater which are favorable for the reduction of the VOCs
and will bind sulfide, which at high levels can be toxic to DHC, as sulfate is reduced. Elevated sulfide was
detected at AP13-DO during the August 2014 sampling event and may be a key limiting factor in
reductive dechlorination at this well. Iron can also convert TCE and cis-1,2-DCE to ethane abiotically
without forming vinyl chloride which gives a second pathway to aid in reducing concentrations of VOCs.

2.4 Building 3 SVE System
The Building 3 SVE system was installed in December 2009 and system startup was completed in

January 2010 (Shaw, 2010a). The SVE system was designed to reduce VOC concentrations in the
vadose zone soil beneath Building 3 as well as to control potential vapor intrusion into the building.
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The SVE system consists of the following components:

e two horizontal soil vapor extraction wells (BLDG3-SVE1 and BLDG3-SVE?2) installed beneath
Building 3;

e one 5 horsepower blower;

e one moisture knock-out drum; and

e two 2,000-pound carbon vessels piped in series (with a spare third 2,000 pound carbon vessel)

The locations of the two SVE wells and the treatment system trailer are shown on Figure 11 The March
2010 IRA status report included an Operation & Maintenance (O&M) Manual developed to ensure that the
system is operated properly to meet the intended design criteria and achieve site remedial goals (Shaw,
2010a). The O&M Manual includes manufacturer’s literature and specific procedures for individual
components for proper operation and maintenance. As-built drawings for the SVE system, a site-specific
data collection form, preventive maintenance charts for key equipment and appropriate system start-up
and shutdown procedures were also included.

The following section presents data regarding the operation of the Building 3 SVE system during this
reporting period.

2.4.1 Building 3 Soil Vapor and Indoor Air Sampling

As discussed in the April 2014 ROS report, the concentrations of PCE detected at indoor air sample
location BLDG2-6 in November 2013 (22 micrograms per cubic meter (ug/m®)) indicated an increase
compared to results from the last several sampling events, although this level was below the historic high
of 40 ug/m3. It appears that operation of the Building 3 SVE system has not had a significant effect on the
levels of VOC detected in indoor air in the Building 2 basement. The Building 3 SVE system was
designed to address elevated levels of VOC detected in indoor air in the northeast end of Building 3 (e.g.
BLDG3-4 where PCE was detected at 72 ug/m3 in 2009). In April 2014 two soil vapor samples were
collected in the basement of Building 2 in an effort to assess potential pathways for VOC migrating into
the Building 2 basement. Installation of soil vapor points BLDG2-SV1 and BLDG2-SV2 (Figure 11)
consisted of coring a hole through the basement walls in Building 2 and driving a three quarter inch (3/4”)
diameter metal probe using hand tools of approximately 1.5 feet into the soil behind the wall. The annular
space around each soil vapor point at the basement wall was sealed to prevent short circuiting and the
soil vapor point was finished with a flush- mounted road box.

On April 10, 2014, sub-slab soil vapor samples were collected from four vapor points, two in the
basement of Building 2 (BLDG2-SV1, BLDG2-SV2), one in Building 3 (BLDG3-VP7) and one in Building 6
(BLDG6-SV1). The sub-slab soil vapor sampling points are illustrated on Figure 11. Each sample was
collected using evacuated Summa® canisters over a four-hour sampling interval. The sub-slab soil vapor
samples collected were submitted to ALS for laboratory analysis of select VOCs referencing EPA Method
TO-15 (MADEP Method WSC-CAM-IXB). Analytical results of the soil vapor samples are summarized on
Table 8. A complete copy of the laboratory analytical report is provided in Appendix F.
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Analytical results of the April 10, 2014 sub-slab soil vapor samples collected beneath Building 2, 3, and 6
indicated:

» TCE was detected at concentrations ranging from 31 ug/m3 at BLDG2-SV2 to 48,000 ug/m3 at
BLDG2-SV1;

» PCE was detected at concentrations ranging from 11 ug/m3 at BLDG2-SV2 to 1,200,000 ug/m3 at
BLDG2-SV1; and

« cis-1,2- DCE was detected at a concentration of 13 ug/m® at BLDG3-VP?7.

Additional VOCs detected in sub-slab soil vapor samples collected from beneath Building 2, 3 and 6 in
April 2014 include acetone (at 130 ug/m®), bromodichloromethane (at 1.6 ug/m®), and chloroform (at 39
ug/m®).

The higher VOC concentrations detected at location BLDG2-SV1 compared to BLDG2-SV2 indicate that
impacts to indoor air in the Building 2 basement are most likely from the Building 3 Chem Lab source
rather than the Building 6 source area. Furthermore, the elevated concentration of PCE detected at
BLDG2-SV1 indicates further treatment is warranted.

In conjunction with the April 10, 2014 sub-slab soil vapor sampling, indoor air samples were collected
from the Building 2 basement in the vicinity of the two new sub-slab soil vapor sampling points. These
locations included BLDG2-6 (Building 2 Basement) and a new location BLDG2-7 (Storage Room, Building
2 Basement). The indoor air samples were collected using evacuated Summa® canisters over an eight-
hour sampling interval. The indoor air sampling locations are also illustrated on Figure 11. The indoor
air samples were submitted to ALS for laboratory analysis of select VOCs referencing EPA Method TO-15
(MADEP Method WSC-CAM-IXB). Analytical results of the indoor air samples are summarized on Table
9. A complete copy of the laboratory analytical report is provided in Appendix F.

Analytical results of the April 10, 2014 indoor air samples collected in the Building 2 basement indicate:

« TCE was detected at concentrations of 0.37 ug/m® at BLDG2-7 and 0.96 ug/m® at BLDG2-6; and
+ PCE was detected at concentrations of 0.36 ug/m® at BLDG2-7 and 4 ug/m® at BLDG2-7.

Additional VOCs detected in indoor air samples collected from the Building 2 basement on April 10, 2014
include acetone (up to 95 ug/ms), carbon tetrachloride (up to 0.48 ug/ms), chloromethane (at 0.9 ug/m3),
and trichlorofluoromethane (at 1.3 ug/m®).

Indoor air sampling results from BLDG2-6 on April 10, 2014 are similar to prior results from this location.
Analytical results from indoor air sample BLDG2-7 indicate lower concentrations of VOC compared to
BLDG2-6. This data also indicates indoor air impacts in the Building 2 basement are primarily the result
of potential migration from the former Building 3 Chem Lab. Therefore, additional shallow treatment is
warranted in the former Building 3 Chem Lab source area to address these indoor air impacts. To
facilitate this additional treatment, a new horizontal well was installed beneath the former Building 3 Chem
Lab source area (see section 2.4.2 below).
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Based on lower concentrations of VOC in soil vapor recovered by the Building 3 SVE system and lower
levels of VOCs detected in soil vapor beneath the northeast portion of Building 3, a temporary shutdown
of the Building 3 SVE system was conducted from April 3, 2014 until April 29, 2014. At the end of the
temporary system shutdown, soil vapor and indoor air samples were collected to assess static conditions
with the building and in soil vapor beneath the building. Following sample collection, the SVE system was
reactivated.

On April 29, 2014, sub-slab soil vapor samples were collected from three sub-slab soil vapor points
(BLDG3-VP1, BLDG3-VP2 and BLDG3-VP3). The sub-slab soil vapor sampling points are illustrated on
Figure 11. Each sample was collected using evacuated Summa® canisters over a four-hour sampling
interval. The sub-slab soil vapor samples collected were submitted to ALS for laboratory analysis of
VOCs referencing EPA Method TO-15 (MADEP Method WSC-CAM-IXB). Analytical results of the sub-
slab soil vapor samples are summarized on Table 8. A complete copy of the laboratory analytical report
is provided in Appendix F.

Analytical results of the April 29, 2014 sub-slab soil vapor samples collected beneath Building 3 indicated:

- TCE was detected at concentrations ranging from 460 ug/m® at BLDG3-VP3 to 960 ug/m® at
BLDG3-VP-1;

« PCE was detected at concentrations ranging from 2,000 ug/m® at BLDG3-VP3 to 19,000 ug/m® at
BLDG3-VP1; and

 cis-1,2- DCE was detected at a concentration of 20 ug/m3 at BLDG3-VP3.

Additional VOCs detected in sub-slab soil vapor samples collected from beneath Building 3 on April 29,
2014 include chloroform (at 24 ug/m3).

The April 29, 2014 soil vapor results indicated an increase in TCE and PCE concentrations at the three
sub-slab vapor points sampled following the temporary shutdown of the Building 3 SVE system compared
to prior results with the system operating. For example, the PCE concentration at BLDG3-VP1 increased
from 1,000 ug/m® in November 2013 to 19,000 ug/m® at the end of the temporary shutdown.

In conjunction with the April 29, 2014 sub-slab soil vapor sampling, indoor air samples were collected
from Building 2 and 3. The sampling included BLDG2-6 (Building 2 Basement), BLDG3-2 (Chemistry
Laboratory Bench Testing Room), BLDG3-3 (Materials Inspection Department Room), and BLDG3-4
(Building 3 Machine Shop). Each sample was collected using evacuated Summa® canisters over an
eight-hour sampling interval. The indoor air sampling locations are also illustrated on Figure 11. The
indoor air samples were submitted to ALS for laboratory analysis of VOCs referencing EPA Method TO-
15 (MADEP Method WSC-CAM-IXB). Analytical results of the indoor air samples are summarized on
Table 9. A complete copy of the laboratory analytical report is provided in Appendix F.

Analytical results of the April 29, 2014 indoor air samples collected from the Building 3 area indicated:

» TCE was detected at concentrations ranging from non-detectable in BLD3-4 to 1.7 ug/m3 in
BLDG3-3; and
» PCE was detected at concentrations ranging from 1.9 ug/m3 in BLD3-2 to 99 ug/m3 in BLDG3-3.
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Additional VOCs detected in indoor air samples collected from beneath Building 2 on April 29, 2014
include acetone (up to 2,300 ug/m®), 2-butanone (up to 19 ug/m®), 4-methyl-2-pentanone (at 4.1 ug/m®),
carbon tetrachloride (up to 0.49 ug/m3), and toluene (up to 14 ug/ms).

VOC concentrations detected in samples collected at in indoor air locations BLDG2-6 and BLDG3-2
(located the furthest form the SVE system) in April 2014 remained similar to concentration prior to the
shutdown. At the sample location BLDG3-3, PCE in indoor air increased from 0.84 ug/m® in October
2013 when the SVE system was operating to 99 ug/m3 at the end of the temporary SVE shutdown on
April 29, 2014,

Based on the results of the April 29, 2014 indoor air samples, continued operation of the Building 3
system will be conducted. Several prior indoor air sampling events demonstrate that the current Building
3 SVE system is effectively maintaining a condition of no significant risk while operating. However, the
April 2014 soil vapor and indoor air results indicate that the SVE system may not be completely treating
residual VOC in soil beneath the northeast portion of Building 3. To provide further treatment of VOC
impacts in the vadose zone beneath the northeast portion of Building 3, and to provide an additional
means of potential shallow groundwater treatment, two new horizontal wells were installed beneath
Building 3 in order to expand SVE treatment.

2.4.2 Building 3 Horizontal SVE Well Installation

Based on the data above, CB&l installed two new horizontal SVE wells beneath Building 3. Figures 11
and 12 illustrate the location of the two new horizontal extraction wells BLDG3-SVE3 and BLDG3-SVEA4.
Well BLDG3-SVES3 was installed to provide further treatment of VOC impacts in the vadose zone beneath
the northeast portion of Building 3 and to provide a means of potential shallow groundwater treatment.
Well BLDG3-SVE4 was installed to provide treatment of VOC impacts in the vadose zone beneath the
former Building 3 Chem Lab and to provide a means of potential shallow groundwater treatment.

From September 16 to 19, 2014, CB&l supervised the installation of two horizontal SVE wells beneath
Building 3. Directional Technologies Inc. (DTI) of North Haven, CT completed installation of both
horizontal wells using a Ditch Witch 2720 mud-rotary drill rig through the building foundation wall to the
desired locations. Well BLDG3-SVE3 was advanced 40 feet beyond the foundation wall and well BLDG3-
SVE4 was advanced 120 feet beyond the foundation. A copolymer mud specifically designed for
horizontal drilling was used to help stabilize the bore hole and aid in well development. Each well was
constructed of three-inch diameter schedule 80 PVC well screen and casing. BLDG3-SVE3 was
completed with a 25 foot screen section installed approximately eight feet below the building floor. Well
BLDG3-SVE4 was completed with a 40 foot screen section installed approximately 8.5 feet below the
building floor. The screened section of extraction well BLDG3-SVE3 was located to treat soil impacts
indicated from the soil sample collected eight feet below the floor at soil boring BLDG3-SB100 (15 mg/kg
of PCE in 2012). The screened section of extraction well BLDG3-SVE4 was located to treat impacts
indicated from the soil sample collected eleven feet below the floor at soil boring at BLDG3-SB105 (25
mg/kg of PCE in 2013) and the areas where holes in drain line 7 may have resulted in discharges to
subsurface soils. Well completion diagrams are provided in the drilling log included in Appendix D.
Figure 11 shows the locations of the new horizontal SVE wells and well cross sections are also
illustrated,
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Although the horizontal drilling method used to advance the soil borings limited observations of the soil,
soil encountered during the installation of BLDG3-SVE3 appeared to consist of mainly of a silty sand with
abundant gravels. Soil encountered during the installation of BLDG3-SVE4 appeared to consist of clayey
sand with some gravel. Due to the nature of the drilling procedure, headspace readings were not
collected during well installation; however, headspace screening of the drilling mud that contained soil
cuttings from each well was conducted. Headspace readings revealed a VOC concentration of 276 ppm
in the soil cuttings collected from BLDG3-SVE3 and 411 ppm in the soil cuttings collected from BLDG3-
SVE4.

The mud slurry that flushed drill cuttings from the bore hole at each wells was containerized in 300 gallon
plastic totes pending characterization and off-site disposal.

After well installation, the extraction wells were developed by DTI by pumping tap water directly into the
installed well. Water passing through the screen displaced the cuttings-laden drilling fluid, forcing it to exit
through the end of the wellbore. Flushing continued until the bulk of drilling fluids and cuttings were been
removed from the wellbore. The wellbore was then flooded with a solution containing a clay dispersant
which was given at minimum four hours of residence time for the drilling fluid to de-flocculate. Then the
well was flushed using tap water to remove remaining solids from the wellbore. Water produced during
well development was containerized and stored on-site in 300 gallon plastic totes for future off-site
disposal.

As discussed below, extraction wells BLDG3-SVE3 and BLDG3-SVE4 were connected to SVE system on
September 25, 2014.

2.4.3 Building 3 SVE System Operation and Maintenance

During this monitoring period, regular twice-monthly O&M site visits were performed by CB&l personnel.
Activities performed during regular O&M visits include checking and recording information from SVE
system alarms, gauges and meters, and screening soil vapor recovered by the system with a PID to
assess VOC recovery and off-gas treatment removal efficiency. The results of regular O&M system
monitoring conducted from April 1, 2014 to September 30, 2014 are summarized in Table 10. During this
monitoring period the average total flow rate for the SVE system was approximately 172 cubic feet per
minute (cfm), with an average pretreatment total VOC concentration of 11 ppm before extraction began at
the two new wells. On September 25, 2014, soil vapor extraction began at wells BLDG3-SVE3 and
BLDG3-SVE4. Screening of soil vapor from these two new wells indicated VOC concentrations of 56
ppm at BLDG3-SVE3 and 20 ppm at BLDG3-SVE4. Prior to these two new extraction wells, VOC
recovery was highest at extraction well BLDG3-SVEZ2, with an average concentration of approximately 12
ppm during this reporting period.

Table 10 also includes calculated off-gas removal efficiency, which demonstrates greater than 95 percent
removal of VOCs from the vapor discharge was maintained by the carbon vessels during this reporting

period as required by MADEP (MADEP, 1994).

During O&M site visits, the applied vacuum on the SVE wells was adjusted to optimize VOC recovery
from beneath Building 3. This included increasing or decreasing applied vacuum on the individual SVE
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wells or adjusting the ambient air dilution valve to increase or decrease the total applied vacuum. In
addition, adjustments are made to the well packers installed in BLDG3-SVE1 and BLDG3-SVE 2 to vary
the sections of well screen where vacuum is applied. Other activities performed during this reporting
period included draining condensation from lines in the system and monitoring vacuum influence at the
sub-slab soil vapor points inside Building 3.

As previously noted, a temporary SVE system shutdown was conducted on April 3, 2014 for soil vapor
and indoor air testing purposes. The SVE system was reactivated on April 29, 2014 after sampling was
conducted.

On May 1, 2014, PID screening of soil vapor from the primary carbon vessel effluent indicated potential
breakthrough of the primary carbon (Table 10). The primary carbon vessel was taken offline and the
stand-by carbon vessel was brought into service as the new secondary treatment vessel and the
secondary treatment vessel configured as the primary. The SVE system was then reactivated and
monitoring of the secondary carbon effluent (discharge to atmosphere) on this date indicated greater than
95 percent treatment of VOC.

On May 12, 2014, approximately 2,000 pounds of spent carbon were removed from the off-line vessel
and new carbon was installed. The spent Building 3 carbon was transported off site for regeneration at
Evoqua Water Technologies in Parker, Arizona. A copy of the Uniform Hazardous Waste Manifest for the
shipment of carbon is provided in Appendix C. The off-line vessel with new carbon remained on site as a
stand-by in the event that vapor screening indicates carbon breakthrough.

On June 13, 2014, PID screening of soil vapor from the primary carbon vessel effluent indicated potential
breakthrough of the primary carbon (Table 10). The primary carbon vessel was taken offline and the
stand-by carbon vessel was brought into service as the new secondary treatment vessel and the
secondary treatment vessel configured as the primary. The SVE system was then reactivated and
monitoring of the secondary carbon effluent (discharge to atmosphere) on this date indicated greater than
95 percent treatment of VOC.

On July 8, 2014, approximately 2,000 pounds of spent carbon were removed from the off-line vessel and
new carbon was installed. The spent Building 3 carbon was transported off site for regeneration at
Evoqua Water Technologies in Parker, Arizona. A copy of the Uniform Hazardous Waste Manifest for the
shipment of carbon is provided in Appendix C. The off-line vessel with new carbon remained on site as a
stand-by in the event that vapor screening indicates carbon breakthrough.

On July 8, 2014, PID screening of soil vapor from the primary carbon vessel effluent indicated potential
breakthrough of the primary carbon (Table 10). The primary carbon vessel was taken offline and the
stand-by carbon vessel was brought into service as the new secondary treatment vessel and the
secondary treatment vessel configured as the primary. The SVE system was then reactivated and
monitoring of the secondary carbon effluent (discharge to atmosphere) on this date indicated greater than
95 percent treatment of VOC.
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On July 25, 2014, approximately 2,000 pounds of spent carbon were removed from the off-line vessel and
new carbon was installed. The spent Building 3 carbon was containerized in drums and stored onsite
pending transport and appropriate off-site disposal. The off-line vessel with new carbon remained on site
as a stand-by in the event that vapor screening indicates carbon breakthrough.

On July 8, 2014, grab soil vapor samples were collected from the Building 3 SVE system to assess
current VOC concentrations in the recovered vapor. Vapor samples were collected from BLDG3-SVE1,
BLDG3-SVE2, and total carbon influent. Each grab sample was collected using evacuated Summa®
canisters. The soil vapor samples collected were submitted to ALS for laboratory analysis of the full VOC
list referencing EPA Method TO-15 (MADEP Method WSC-CAM-IXB). The full analyte list was reported
to aid in determining non-target VOCs were contributing to increased carbon consumption. Analytical
results of the soil vapor samples are summarized on Table 11. A complete copy of the laboratory
analytical report is provided in Appendix F.

Analytical results of the July 8, 2014, grab soil vapor samples from the Building 3 SVE wells indicated:

» TCE was detected at 2,900 ug/m3 in BLDG3-SVEZ2; and
« PCE was detected at 3.6 ug/m® in BLDG3-SVE Influent and 99,000 ug/m® in BLDG3-SVE?2.

Other VOC reported above detection limits in soil vapor samples collected from the Building 3 SVE wells
in July 2014 include 2-butanone (at 0.96 ug/m®) acetone (up to 39 ug/m®), and carbon tetrachloride (at
0.47 ug/m3). In addition, estimated concentrations of a number of VOC below the method reporting limit,
but above the method detection limit, were reported by the laboratory to evaluate carbon consumption.
These estimated data indicate the presence of low levels of VOC that have high carbon consumption
rates and which may be impacting carbon performance. For example, dichloromethane (methylene
chloride) and vinyl chloride were reported at estimated concentrations of 0.38 ug/m® and 0.057 ug/m?®,
respectively, in the carbon influent vapor sample (Table 11).

On September 25, 2014, grab soil vapor samples were collected from the Building 3 SVE system to
assess VOC concentrations in the recovered vapor at existing well BLDG3-SVE1, and the two new SVE
wells BLDG3-SVE3 and BLDG3-SVE4. Each grab sample was collected using evacuated Summa®
canisters. The soil vapor samples collected were submitted to ALS for laboratory analysis of full VOC list
referencing EPA Method TO-15 (MADEP Method WSC-CAM-IXB). Analytical results of the soil vapor
samples are summarized on Table 11. A complete copy of the laboratory analytical report is provided in
Appendix F.

Analytical results of the September 25, 2014, grab soil vapor samples from the Building 3 SVE wells
indicated:

» TCE was detected at concentrations ranging from 3 ug/m3 at BLDG3-SVE1 to 5,000 ug/m3 at
BLDG3-SVE3

» PCE was detected at concentrations ranging from 240 ug/m3 at BLDG3-SVE1 to 410,000 ug/m3 at
BLDG3-SVE3

» Acetone was detected at concentrations ranging from 290 ug/m3 at BLDG3-SVE1 to 37,000 ug/m3
at BLDG3-SVE4
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« 2-butanone (methyl ethyl ketone) was detected at concentrations ranging from 63 ug/m® at BLDG3-
SVE1 to 13,000 ug/m® at BLDG3-SVE4

Additional VOC reported above detection limits in soil vapor samples collected from the Building 3 SVE
wells in September 2014 include cis-1,2-DCE (at 120 ug/m®), trans-1,2-DCE (at 8 ug/m?®),
dichloromethane (at 7 ug/m®) and toluene (at 1 ug/m®).

2.4.4 Building 3 SVE System Performance

Measured VOC concentrations in soil vapor recovered by the Building 3 SVE system using a PID are
evaluated to approximate the VOC mass removed by the treatment system. Both the VOC mass removal
rate and total VOC mass removed by the Building 3 SVE system are presented in Table 12 and
illustrated in Figure 13. Since the SVE system was activated in December 2009, it has removed an
estimated 1,526 pounds of VOCs from beneath Building 3. During this reporting period a total of
approximately 148 pounds of VOCs were removed by the Building 3 SVE system. Initial monitoring and
sampling of vapor extracted from horizontal wells BLDG3-SVE3 and BLDG3-SVE4 indicate elevated
concentrations of VOC. These data illustrate the wells are located in areas with residual VOC in vadose
zone soil.

Monitoring of applied vacuum beneath the Building 3 floor is conducted at the sub-slab vapor monitoring
points installed inside Building 3. The results of this monitoring are provided on Table 10 for the current
reporting period and the locations of the sub-slab vapor monitoring are illustrated on Figure 11. Results
of this monitoring indicate that vacuum influence from operation of the SVE system is present beneath
Building 3, including point BLDG3-VP6, which is located approximately 22 feet to the south of BLDG3-
SVE2. This data demonstrates soil vapor control is maintained by operation of the Building 3 SVE
system beneath this portion of the Building 3 floor slab.

25 Building 5 SVE System

The Building 5 SVE system was installed in December 2012 and system startup was completed in March
2013. The SVE system was designed to reduce VOC concentrations in the vadose zone soil beneath
Building 5 as well as to control potential vapor intrusion into the building.

The SVE system consists of the following components:

e three horizontal soil vapor extraction wells (BLDG5-SVE1, BLDG5-SVE2, and BLDG5-SVE3)
installed beneath Building 5;

e one 5 horsepower regenerative blower;

e one moisture knock-out drum; and

o two 2,000-pound carbon vessels piped in series (with a spare third 2,000 pound carbon vessel).

The locations of the three SVE wells are shown on Figure 14. The October 2013 status report included
an O&M Manual developed to ensure that the system is operated properly to meet the intended design
criteria and achieve site remedial goals (Shaw, 2013c). The O&M Manual includes manufacturer’s
literature and specific procedures for individual components for proper operation and maintenance. As-
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built drawings for the SVE system, a site-specific data collection form, preventive maintenance charts for
key equipment and appropriate system start-up and shutdown procedures were also included.

The following section presents data regarding the operation of the Building 5 SVE system during this
reporting period. In addition to the normal operation of the Building 5 SVE system, soil vapor and indoor
air sampling was conducted in Building 5 and an additional extraction well was installed and connected to
the system.

2.5.1 Building 5 Soil Vapor and Indoor Air Sampling

On April 1, 2014 indoor air samples were collected from three new locations inside Building 5 and
adjacent Building 8. The sampling was conducted to assess potential indoor air impacts in Building 5 and
in the Building 8 basement downgradient of well OB44-S where elevated VOC concentration were
detected in shallow groundwater following installation of this well in December 2013. These new
locations included BLDG5-5 (cathode spray room), BLDG5-6 (common office area), and BLDG8-1 (high
power testing in Building 8 Basement). The samples were collected using evacuated Summa® canisters
over an eight-hour sampling interval. The indoor air sampling locations are illustrated on Figure 14. The
indoor air samples collected were submitted to ALS for laboratory analysis of VOCs by EPA Method TO-
15. Analytical results of the indoor air samples are summarized on Table 13. Complete copies of the
laboratory analytical reports are provided in Appendix F.

Analytical results of the April 1, 2014 indoor air samples collected from within Building 5 indicate:

» TCE was detected at concentrations ranging from 0.79 ug/m3 in BLDG5-5t0 5.2 ug/m3 in BLDG5-6;

» PCE was detected at concentrations ranging from non-detectable in BLDG5-5 to 0.81 ug/m3 in
BLDG5-6; and

e Acetone was detected at concentrations ranging from 86 ug/m® in BLDG8-1 to 3900 ug/m® in
BLDG5-5

Several additional VOC were reported at low levels in indoor air samples collected from the Building 5 in
April 2014, including 2-butanone, carbon tetrachloride, cis-1,2-DCE, trans-1,2-DCE, 4-methyl-2-
pentenone, toluene and xylenes.

The results of the April 2014 indoor air samples from Building 5 indicate concentrations of target VOC
such as TCE and PCE are similar or lower than those previously detected in the Building 5 treatment area
(e.g. locations BLDG5-1 and BLDG5-2). Therefore, it appears that potential impacts to indoor air are
limited to the current Building 5 SVE treatment area and are nearly non-detectable in the Building 8
basement.

On June 17, 2014, sub-slab soil vapor samples were collected from six soil vapor points beneath Building
5 (BLDG5-SV1, BLDG5-SV2, BLDG5-SV3, BLDG5-SV4, BLDG5-SV5, and BLDG5-SV6, Figure 14). The
samples were collected to evaluate current VOC concentrations beneath the building. The vapor
samples were collected using an evacuated Summa® canister over a four-hour sampling interval and
submitted to ALS for laboratory analysis of select VOCs by EPA Method TO-15. Analytical results of the
June 17 2014 sub-slab soil vapor samples are summarized on Table 14. Complete copies of the
laboratory analytical reports are provided in Appendix F.
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Analytical results of the June 17, 2014 sub-slab soil vapor samples collected beneath Building 5
indicated:

o TCE was detected at concentrations ranging from 6 ug/m3 in BLDG5-SV5 to 970 ug/m3 in
BLDG5-SV6;

e PCE was detected at concentrations ranging from 8.1 ug/m® in BLDG5-SV2 to 420 ug/m® in

BLDG5-SV6;

cis-1,2-DCE was detected at a concentration of 950 ug/m3 in BLDG5-SV6;

TCA was detected at a concentration of 680 ug/m3 in BLDG5-SV6;

1,1-dichloroethene was detected at a concentration of 280 ug/m3 in BLDG5-SV6; and

1,1-dichloroethane was detected at a concentration of 1,600 ug/m® in BLDG5-SV6.

Additional VOC reported above detection limits in sub-slab soil vapor samples collected from beneath
Building 5 in June 2014 included: 2-buanone (up to 200 ug/m3); 2-hexanone (at 15 ug/m3); 4-methyl-2-
pentanone (up to 98 ug/ms); acetone (up to 960 ug/ms); carbon tetrachloride (up to 0.49 ug/m3);
ethylbenzene (at 10 ug/m®); toluene (up to 24 ug/m®); vinyl chloride (19 ug/m®); styrene (18 ug/m®) and
xylenes (up to 50 ug/m®) .

Data from soil vapor sampling in June 2014 indicated VOC concentrations similar to or less than January
2014 sampling and continue to reflect a significant decrease in TCE and PCE concentrations compared
to analytical results from before the Building 5 SVE system was activated.

In conjunction with the June 17, 2014 sub-slab soil vapor sampling, indoor air samples were collected
from the Building 5 treatment area. Indoor air samples were collected from inside Building 5 (BLDG5-1,
BLDG5-2, and BLDG5-3) using evacuated Summa® canisters over an eight-hour sampling interval. The
indoor air sampling locations are illustrated on Figure 14. This sampling was conducted to assess VOC
concentration trends in indoor air of Building 5 with the SVE system operating. The indoor air samples
collected were submitted to ALS for laboratory analysis of VOCs by EPA Method TO-15. Analytical
results of the indoor air samples are summarized on Table 13. Complete copies of the laboratory
analytical reports are provided in Appendix F.

Analytical results of the June 17, 2014 indoor air samples collected from within Building 5 indicated:

» TCE was detected at concentrations ranging from 3.5 ug/m3 in BLDG5-3 to 11 ug/m3 in BLDG5-2;
and
« PCE was detected at concentrations ranging from 3.3 ug/m® in BLDG5-3 to 11 ug/m® in BLDG5-2.

Additional VOC reported above detection limits in the indoor air samples collected in Building 5 in April
2014 included 2-butanone (up to 380 ug/m®); acetone (4,100 ug/m®); and 4-methyl-2-haxanone (up to 91
ug/m®).

Concentrations of VOC detected in indoor air samples since the Building 5 SVE system began operation
do not indicate a consistent decreasing trend, despite significantly lower VOC concentrations in soil vapor
beneath the building. As a result, installation of a new SVE trench well was completed to provide
additional treatment in the area of well OB44-S.
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2.5.2 Building 5 SVE Trench Installation

Based upon the available data, it appears that the existing Building 5 SVE system has significantly
reduced VOC concentrations in soil vapor beneath Building 5 and has reduced VOC concentrations in the
indoor air at the Sanding Room. However, it appears that shallow VOC impacts indicated at OB44-S,
adjacent to the former utility trench sump, are continuing to impact indoor air in the QA Area (BLDG5-1)
and Shipping Area (BLDG5-2). The area of OB44-S is outside of the current radius of influence of the
three existing SVE trench wells. Therefore, CB&l installed an additional SVE trench extraction well
(BLDGS-SVE4) adjacent to well OB44-S in Building 5. Installation of the new SVE trench well was
conducted by Enpro Services from August 8 to 11, 2014 under the direct supervision of CB&I. Installation
was conducted during the manufacturing shutdown to limit impacts to facility operations. The trench SVE
well was installed by cutting through the concrete floor and excavating to a depth of approximately 4 feet
below the floor. An extraction well consisting of 15 feet of four inch PVC screen material and
approximately 3.5 feet of 4 inch PVC riser was then installed within the excavation. The trench was then
backfilled with approximately 3.5 feet of clean, graded stone around the screen and approximately six
inches of clean fill over the stone. Once backfilled, new concrete was installed. The location of the new
SVE well BLDG5-SVE4 is shown on Figure 14.

2.5.3 Building 5 SVE System Operation and Maintenance

During this monitoring period, regular twice-monthly O&M site visits were performed by CB&I personnel.
Activities performed during regular O&M visits include checking and recording information from SVE
system alarms, gauges and meters, and screening soil vapor recovered by the system with a PID to
assess VOC recovery and off-gas treatment removal efficiency. The results of regular O&M system
monitoring conducted from April 1, 2014 to September 30, 2014 are summarized in Table 15. From April
1, 2014 to September 30, 2014, the average total flow rate for the SVE system was approximately 128
cfm, with an average pretreatment total VOC concentration of 1.6 ppm. VOC recovery continues to be
higher at vapor extraction well BLDG5-SVE1, with an average concentration of approximately 4.2 ppm
during this reporting period. On August 11, 2014, soil vapor extraction began at well BLDG5-SVE4.
Screening of soil vapor from the new SVE trench well indicated an initial VOC concentration of 0.4 ppm at
BLDG5-SVE4. These results are discussed further below.

Table 15 also includes calculated off-gas treatment removal efficiency, which demonstrates greater than
95 percent removal of VOCs from the SVE system discharge was maintained during this reporting period
by the carbon treatment vessels as required by MADEP (MADEP, 1994).

During O&M site visits, the applied vacuum on the SVE wells was adjusted to optimize VOC recovery
from beneath Building 5. This included increasing or decreasing applied vacuum on the individual SVE
wells or adjusting the ambient air dilution valve to increase or decrease the total applied vacuum. Other
activities performed during this reporting period included draining condensation from lines in the system
and monitoring vacuum influence at the sub-slab soil vapor points inside Building 5.

2.5.4 Building 5 SVE System Performance

Measured VOC concentrations in soil vapor recovered by the SVE system using a PID are evaluated to
approximate the VOC mass removed by the treatment system. Both the mass removal rate and total
mass removed by the Building 5 SVE system are presented in Table 16 and illustrated in Figure 15.
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Since the Building 5 SVE system was activated on March 11, 2013, through the end of this reporting
period, it has removed an estimated 82 pounds of VOCs from beneath Building 5.

On May 14, 2014 and September 23, 2014, grab soil vapor samples were collected from the SVE system.
In May vapor samples were collected from BLDG5-SVE1, BLDG5-SVEZ2, and the carbon influent. In
September, vapor samples were collected from BLDG5-SVE1, BLDG5-SVE2, BLDG5-SVE4, and the
carbon influent. Each sample was collected using an evacuated Summa® canister and was submitted to
ALS for laboratory analysis of select VOCs by EPA Method TO-15. Analytical results of the soil vapor
samples are summarized on Table 17. A complete copy of the laboratory analytical report is provided in
Appendix F.

Analytical results of the May 14, 2014, grab soil vapor samples from the Building 5 SVE system indicated:

e TCE was detected at concentrations ranging from 260 ug/m3 in BLDG5-SVEZ2 to 9,900 ug/m3 in
BLDG5-SVE1;

e PCE was detected at concentrations ranging from 200 ug/m®in BLDG5-SVE2 to 920 ug/m’in
BLDG5-SVE1; and

e cis-1,2-DCE was detected at concentrations ranging from 53 ug/m3 in BLDG5-SVE2 to 230 ug/m3
in BLDG5-SVE1.

Additional VOC reported above detection limits in soil vapor samples collected from the Building 5 SVE
system in May 2014 include 1,1,-TCA (at 5.1 ug/m3), 2-butanone up to 51 ug/m3), 4-methyl-2-pentanone
(at 13 ug/m®), and acetone (up to 130 ug/m®).

Analytical results of the September 23, 2014, grab soil vapor samples from the Building 5 SVE system
indicated:

o TCE was detected at concentrations ranging from 7 ug/m3 in BLDG5-SVE4 to 30,000 ug/m3 in
BLDG5-SVE1;

e PCE was detected at concentrations ranging from 59 ug/m®in BLDG5-SVE4 to 3,000 ug/m®in
BLDG5-SVE1; and

e cis-1,2-DCE was detected at concentrations ranging from non-detectable in BLDG5-SVE4 to 300
ug/m® in BLDG5-SVE1.

Additional VOC reported above detection limits in soil vapor samples collected from the Building 5 SVE
system in September 2014 included: 2-butanone (up to 21 ug/m3), acetone (up to 73 ug/m3), and
dichloromethane (up to 27 ug/m®).

As indicated on Table 17, VOC concentrations in soil vapor from the Building 5 Area extraction wells
have decreased overtime due to operation of the SVE system. For example, the TCE concentration
detected at BLDG5-SVE1 has decreased from 240,000 ug/m3 during the pilot test in September 2012 to
30,000 ug/m3 in September 2014 (after 539 days of SVE system operation). Based on September 2014
soil vapor analytical results from extraction well BLDG5-SVE4, VOC recovery is lower than would be
expected considering the elevated VOC concentrations detected in soil and groundwater at adjacent well
OB44-S.
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Monitoring the vacuum beneath the Building 5 floor is conducted at six sub-slab vapor monitoring points
(BLDG5-SV1, BLDG5-SV2, BLDG5-SV3, BLDG5-SV4, BLDG5-SV5 and BLDG5-SV6) installed inside the
building (Figure 14). The monitoring data indicates that vacuum influence from operation of the SVE
system is observed at most of the monitoring vapor monitoring locations demonstrating vapor control
beneath this portion of the Building 5 floor slab.

On September 24, 2014, sub-slab soil vapor and indoor air samples were collected in the Building 5 area
to assess the impact of operating the new SVE trench well on VOC concentration in soil vapor and indoor
air. Vapor samples were collected from five sub-slab soil vapor points beneath Building 5 (BLDG5-SV2,
BLDG5-SV3, BLDG5-SV4, BLDG5-SV5, and BLDG5-SV6). Indoor air samples were collected at four
locations within Building 5 (BLDG5-1, BLDG5-2, BLDG5-3 and BLDG5-6). Soil vapor samples were
collected using an evacuated Summa® canister over a four-hour sampling interval. Indoor air samples
were collected using an evacuated Summa® canister over an eight-hour sampling interval. The soil
vapor and indoor air samples collected were submitted to ALS for laboratory analysis of VOC by EPA
Method TO-15.

Analytical results of the September 24, 2014 sub-slab soil vapor samples are summarized on Table 14.
A complete copy of the laboratory analytical report is provided in Appendix F. Analytical results of these
sub-slab soil vapor samples collected beneath Building 5 indicated:

o TCE was detected at concentrations ranging from 4 ug/m3 in BLDG5-SV5 to 390 ug/m3 in
BLDG5-SV6;

e PCE was detected at concentrations ranging from non-detectable in BLDG5-SV4 to 97 ug/m3 in
BLDG5-SV6;

e cis-1,2-DCE was detected at a concentration of 590 ug/m3 in BLDG5-SV6;

o 1,1,1-TCA was detected at a concentration of 490 ug/m3 in BLDG5-SV6; and

e 1,1-dichloroethene and 1,1-dichloroethane were detected in BLDG5-SV6 at a concentrations of
350 ug/m® and 1,800 ug/m?®, respectively.

Additional VOC reported above detection limits in sub-slab soil vapor samples collected from beneath
Building 5 in June 2014 included: 2-buanone (up to 230 ug/m®), 2-hexanone (up to 5 ug/m®), 4-methyl-2-
pentanone (up to 62 ug/ma), acetone (up to 300 ug/m3), 1,3 dichlorobenzene (up to 13 ug/m3), benzene
(up to 2 ug/m®), ethylbenzene (up to 10 ug/m?), toluene (up to 29 ug/m?), dichloromethane (up to 350
ug/m®); and xylenes (up to 54 ug/m®) .

Analytical results of the September 24, 2014 indoor air samples are summarized on Table 13. A
complete copy of the laboratory analytical report is provided in Appendix F. Analytical results of these
indoor air samples from Building 5 indicated:

e TCE was detected at concentrations ranging from non-detectable at BLDG5-3 and BLDG5-6 to 9
ug/m? in BLDG5-1;

o PCE was detected at concentrations ranging from non-detectable at BLDG5-3 and BLDG5-6 to 8
ug/m? in BLDG5-SV1 and

e cis-1,2-DCE was detected at concentrations ranging from non-detectable at BLDG5-3 and
BLDG5-6 to 1 ug/m® in BLDG5-SV6.
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Additional VOC reported above detection limits in sub-slab soil vapor samples collected from beneath
Building 5 in June 2014 included: 2-butanone (up to 340 ug/m®), 4-methyl-2-pentanone (up to 100
ug/m®), acetone (up to 620 ug/m®), ethylbenzene (up to 2 ug/m®), toluene (up to 4 ug/m®),
dichloromethane (up to 57 ug/m®); and xylenes (up to 10 ug/m) .

Data from soil vapor samples collected in September 2014 continue to indicate lower VOC concentrations
beneath Building 5. VOC concentrations from the September 2014 indoor air samples indicate mixed
results. For example, TCE and PCE were both non detectable in the Sanding Room for the first time
(BLDGS-3), but concentrations of these VOC indicated a slight increase in the QA Room sample (BLDG5-
1). Lower than expected VOC concentrations have been measured in the soil vapor recovered by the
new SVE trench well BLDG5-SVE4. These data suggest that indoor air impacts in the Building 5 area
may be more directly from shallow groundwater rather than residual VOC in vadose zone soil. Even with
operation of the SVE system, TCE concentrations in indoor air at Building 5 have periodically been
detected above 8 ug/m3, which MADEP has specified as the long-term remediation target for situations
where workplace indoor air has been impacted by vapor intrusion. This MADEP target is intended to be
protective of developmental toxicity as well as other potential effects. Therefore, it appears that shallow
groundwater treatment may be warranted in the Building 5 area.

2.6 32 Tozer Road Soil Vapor and Indoor Air Sampling

Previously collected data, including indoor air sampling results, indicated a condition of No Significant
Risk exists at the 32 Tozer road building. Building renovations by the owner that resulted significant
changes to the 32 Tozer Road building floor plan were completed in May 2013. To confirm that a
condition of No Significant Risk still existed at this property following these renovations, CB&l completed
soil vapor and indoor air sampling within the 32 Tozer Road building during previous reporting periods in
May 2013, October 2013, and February 2014, and in April 2014 during this reporting period.

On April 17, 2014, three sub-slab soil vapor samples (32Tozer-SV3, 32Tozer-SV4, and 32Tozer-SV5)
were collected from beneath the building floor at 32 Tozer Road using evacuated Summa® canisters over
a four-hour sampling interval. The locations of soil vapor sampling points are shown on Figure 16.
These samples were submitted to ALS Environmental for analysis of select VOCs by EPA Method TO-15.

Analytical results of the sub-slab soil vapor samples collected beneath the 32 Tozer Road building on
April 17, 2014 are summarized in Table 18. A complete copy of the laboratory analytical report is
included in Appendix F. The April 17, 2014 soil vapor analytical results indicated the following:

e TCE was detected at concentrations ranging from 0.41 ug/m3 in 32 Tozer-SV5 to 4,500ug/m3 in
32 Tozer-SV3;

o PCE was detected at concentrations ranging from 1.4 ug/m3 in 32 Tozer-SV5 to 14,000 ug/m3 in
32 Tozer-SV3;

e cis-1,2-DCE was reported at concentrations ranging from non-detectable in 32 Tozer-SV5 to
17,000 ug/m® in 32 Tozer-SV3;

e 1,1-dichloroethane was detected at 0.8 ug/m3 in 32 Tozer-SV4; and

e vinyl chloride was detected at 1.2 ug/m® in 32 Tozer-SV4.
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Data from the April 2014 soil vapor samples indicate similar results to previous sampling rounds at
location 32 Tozer-SV5 and 32 Tozer-SV4, but indicate an increase in VOC concentrations in location 32
Tozer-SV3.

As shown on Table 18, concentrations of some VOC in sample 32Tozer-SV3 from April 17, 2014
exceeded the Commercial/Industrial Sub-Slab Soil Gas Screening Values, which are screening criteria
recommended by the MADEP for initial evaluation of soil vapor data in a commercial or industrial setting.

In conjunction with sub-slab soil vapor sampling on April 17, 2014, three indoor air samples (32Tozer-1,
32Tozer-2, and 32Tozer-3) were collected using evacuated Summa® canisters over an eight-hour
sampling interval (Figure 16). These indoor air samples were submitted to ALS for analysis of select
VOC by EPA method TO15.

Analytical results of the indoor air samples collected inside the 32 Tozer Road building April 17, 2014 are
also summarized in Table 18. A complete copy of the laboratory analytical report is included in
Appendix F. The April 17, 2014 indoor air analytical results indicated the following:

e TCE was reported at concentrations ranging from non-detectable in 32Tozer-3 to 1.9 ug/m3 in 32
Tozer-1;

o PCE was detected at concentrations ranging from 0.26 ug/m3 in 32Tozer-3 to 18 ug/m3 in 32
Tozer-1; and

e cis-1,2-DCE was reported at concentrations ranging from non-detectable in 32Tozer-3 to 3.9
ug/m? in 32 Tozer-1.

In general, VOC concentrations detected in the four indoor sampling events conducted in May 2013,
October 2013, February 2014, and April 2014 at 32 Tozer Road indicate similar levels. As indicated in
Table 18, PCE was detected in the April 2014 indoor air sample at concentrations exceeding the
Commercial/ Industrial Threshold Value in 32Tozer-1. This threshold value is a screening criterion
recommended by the MADEP for initial evaluation of indoor air data in a commercial or industrial setting.
Further evaluation of potential risk associated with indoor air at 32 Tozer Road was therefore conducted
and is discussed in section 4.3.

2.7 Quality Assurance/Quality Control (QA/QC)

In general, the environmental data collected by CB&l during these remedial monitoring activities meets
the “presumptive certainty” criteria described in MADEP guidance (MADEP, 2004a). To make this
determination, the laboratory reports were reviewed by CB&l to confirm that each sample was analyzed
within holding times and to ensure that surrogate recoveries and internal laboratory standards were within
QA/QC limits. Based on a data usability assessment of the laboratory analytical reports, the data are
appropriate for use in this ROS report. Copies of Data Usability Worksheets that document this review
are included with each laboratory analytical report in Appendix F. If applicable, results from samples
reported beyond the calibration range of the laboratory instrument are flagged with an “E” (exceeds
calibration range) qualifier in the laboratory analytical report. However, these samples were reanalyzed
by the laboratory as a secondary diluted sample. A “D” (diluted) qualifier in the laboratory analytical
report and on the data tables indicates compounds that are reported from a secondary diluted sample.
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Potential QA/QC issues identified during this reporting period included percent recoveries outside of
control limits for certain compounds in laboratory control samples (LCS)/laboratory control sample
duplicates (LCSD) in ALS submission numbers R1302631, R1402601, R1402779, R1403116, 2027489,
2031945 and 2031370. As a result of this, a “J” (estimated) qualifier was assigned to positive detects in
applicable samples while non-detect results were not qualified.

In ALS submission number R1302631, R1402595 and R1402727, certain batches of samples had
continued calibration verification (CCV) outside the control range. As a result, a “UJ” (non-detect,
estimated) qualifier was assigned to non-detectable results in applicable samples.

In ALS submission number R1405214, a faulty regulator on the summa canister of sample BLDG3-SVE1
resulted in ambient air dilution of the sample, As a result positive and non-detect results were assigned a
“J” (estimated) qualifier.

In summary, no data collected during this reporting period were rejected and the data generally meet the
QA/QC requirements of the MCP.

3.0  SIGNIFICANT MODIFICATIONS TO THE OPERATION, MAINTENANCE, AND/OR
MONITORING PROGRAM (310 CMR 40.0892 (2)(b))

No major modifications to the remediation or monitoring plans for the Site were made during this reporting
period. One minor adjustment to the field monitoring plan was made during this reporting period. During
previous years, well monitoring was conducted on a bi-weekly schedule following permanganate
injections to confirm no adverse impacts resulted from the injections. As part of the 2014 permanganate
treatment program, field monitoring was conducted monthly. It is anticipated that the monthly monitoring
schedule will continue to provide data needed to confirm no adverse impacts resulted from the injections
as required by MADEP guidance.

The original Phase IV Plan (IT, 2001) detailed groundwater remediation and monitoring activities for the
various permanganate treatment areas of the Site. Plans for the bioremediation monitoring activities
have been presented in previous ROS status reports. The operation, maintenance and monitoring plan
for the Building 3 SVE system was submitted to the MADEP in a March 2010 IRA status report (Shaw
2010a). The operation, maintenance and monitoring plan for the Building 5 SVE system was presented
in the modified Phase IV Plan (Shaw, 2012d). Minor adjustments to these remedial monitoring plans will
continue to be made as site conditions warrant and will be reported in subsequent ROS reports.

4.0  EVALUATION OF THE PERFORMANCE OF REMEDIAL ACTIVITIES (310 CMR 40.0892
(2)(c)

As described in the preceding sections, remedial activities are progressing at the former Varian Facility
Site in general accordance with the Phase IV Plan (IT, 2001) and the Modified Phase IV Plan (Shaw
2012d). Generally lower VOC levels and decreasing VOC concentration trends in groundwater have
been observed at monitoring wells across the Site as a result of the permanganate injection program.
October 2014 groundwater analytical results will be reviewed in an effort to determine if further treatment
is required.
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In addition, the limited bioremediation program which began at the Site in 2006 has resulted in significant
decreases in VOC levels in shallow groundwater near the Unnamed Stream, where permanganate
application is not appropriate. The deep overburden bioremediation injections conducted near the
northeast corner of Building 3 were successful in establishing culture activity in the deep aquifer and
distributing lactate to the target wells particularly wells AP23-DO and AP24-DO to sustain biodegradation.
Monitoring data indicates that some reductive dechlorination is occurring in this area. However, the
groundwater monitoring results indicated lower levels of carbon are available to sustain bioremediation
activity. Due to the lower total organic carbon concentrations and the continued elevated TCA and TCE
levels in this area, Varian plans to injection EVO as a carbon source for reductive dechlorination in the
deep overburden during the next reporting period. Monitoring results from sampling events after these
injections (e.g. January and April 2015) will be evaluated to determine future steps in the bioremediation
program.

Site data continue to show that the remedial program is effectively treating Site groundwater in
accordance with remedial objectives.

The Building 3 and Building 5 SVE systems are being operated in accordance with their respective Phase
IV O&M plans (Shaw, 2012d and Shaw, 2013a). Monitoring of vacuum beneath the building floor in each
area is conducted to demonstrate that soil vapor control is maintained beneath Buildings 3 and 5.

The indoor air samples collected at the April 2014 temporary shutdown of the Building 3 SVE system in
April 2014 continue to indicate that operation of the SVE system is needed to mitigate VOC impacts to
indoor air. It is expected that operation of the two new SVE wells will address additional VOC impacts in
the vadose zone and further reduce potential vapor migration into the building. Data from the Building 3
area will be evaluated over the next reporting period to assess the impact of the two new horizontal SVE
wells on site conditions. In addition, the Building 3 horizontal SVE wells will be utilized to inject
permanganate beneath Building 3 to provide groundwater treatment. Application of permanganate
directly to VOC impacted groundwater where historic releases likely occurred will help to limit rebound of
VOC concentrations at deep overburden wells in the Building 3 Area and may also reduce potential VOC
migration into indoor air. After this additional treatment is conducted, further soil vapor and indoor air
sampling will be conducted in the Building 3 area to evaluate remedial progress.

Data from the Building 5 area suggest that indoor air impacts in the building may be more directly related
to VOC in shallow groundwater than residual VOC in vadose zone soil. Because TCE concentrations in
indoor air at Building 5 have periodically been detected above MADEP’s long-term remediation target for
workplace indoor air (8 ug/m®) with operation of the SVE system, it appears that shallow groundwater
treatment may also be warranted in the Building 5 area. Over the next reporting period Varian will
evaluate completing shallow groundwater treatment using the existing Building 5 SVE trench wells (e.g.
permanganate or bioremediation injections) to further reduce potential impacts to indoor air.

The following sections present an updated evaluation, including new data collected during this monitoring

period as it pertains to potential risk posed by oil or hazardous materials associated with the Site and
potential receptors.
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41 Building 3 Indoor Air Evaluation

The Phase Il CSA for the Building 3 remedial area (Shaw, 2012b) included an evaluation of exposure to
indoor air with the SVE system operating, considering four rounds of indoor air data collected from
February 2011 to January 2012. The conclusion of the Phase Il evaluation was that a Condition of No
Significant Risk has been achieved with the operation of the SVE system. A subsequent round of indoor
air samples in November 2013 confirmed that the SVE system is continuing to maintain a Condition of No
Significant Risk. In addition, no conditions of Imminent Hazard have been identified. In particular,
concentrations of TCE in indoor air with the system operating have been consistently below the Imminent
Hazard value set by MADEP for occupational settings of 24 ug/m® (MADEP, 2014). It should be noted
that, even during the temporary shutdown of the Building 3 system in April 2014, TCE concentrations in
indoor air remained below MADEP’s long-term remediation target of 8 ug/m3 for workplace indoor.

4.2 Building 5 Indoor Air Evaluation

As shown in Table 14, soil vapor VOC concentrations beneath Building 5 have decreased substantially
with the operation of the SVE system. Indoor air concentrations were relatively low prior to the installation
of the SVE system and have also declined (Table 13), though not to the same degree as soil vapor. In
the April 2012 ROS report (Shaw, 2012a), an evaluation of indoor air exposure was conducted using
three rounds of pre-treatment indoor air data, collected from August 2011 to January 2012. This
evaluation concluded that indoor air sampling results did not indicate the presence of an Imminent Hazard
or Significant Risk in Building 5. However, indoor air concentrations are likely to be variable and the risk
was at, but did not exceed, the MADEP limit. Therefore, Varian has continued to operate and maintain
the Building 5 SVE system.

The April 2014 ROS report included a risk evaluation which considered four rounds of indoor air data
collected since the installation of the Building 5 SVE system (CB&l, 2014). The risk evaluation concluded
that the SVE system has achieved a condition of No Significant Risk (and no Imminent Hazard) while in
operation. No new evaluation was conducted on analytical results collected during this reporting period.
However, indoor air results from June and September 2014 indicated VOC concentrations consistent with
the data evaluated in the April 2014 ROS report. Therefore, the SVE system continues to maintain a
condition of No Significant Risk (and no Imminent Hazard) while in operation.

4.3 Evaluation of Off-Site Properties

4.3.1 32 Tozer Road

In April 2014, CB&l conducted the fourth round of indoor air and soil vapor sampling at the 32 Tozer Road
property since the completion of building renovations in April 2013 (section 2.6 above). The results of
these four rounds of indoor air sampling (May 2013, October 2013, February 2014 and April 2014) have
been evaluated in accordance with the MCP to conservatively estimate potential risk from VOC in indoor
air due to vapor intrusion.

CB&l used the maximum concentration of each VOC detected over the four sampling events to
conservatively estimate risk in accordance with evaluation procedures established by MADEP. The
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maximum indoor air concentrations of TCE, PCE and cis-1,2-dichloroethene detected in the four rounds
were 1.9 ug/m3, 18 ug/m3, and 3.9 ug/m3, respectively. The risk evaluation, including input parameters
and calculations, is presented on Table 19. The estimated non-cancer hazard resulted in a Hazard Index
of 0.5. This estimated Hazard Index does not exceed the MCP cumulative non-cancer risk limit of 1 for
Significant Risk. The estimated cancer risk was 5x10°, which is below the MCP cumulative cancer risk
limit of 1 in 100,000 or 1x10°. Based on this evaluation, the data demonstrate a condition of No
Significant Risk exists at the 32 Tozer Road property in accordance with MADEP criteria. In addition, the
TCE concentrations in indoor air at 32 Tozer Road (Table 18) have consistently been less than 8 ug/m®,
which MADEP has specified as the long-term remediation target for situations where workplace indoor air
has been impacted by vapor intrusion to be protective of developmental toxicity as well as other potential
effects.

4.3.2 30 Tozer Road

The April 2013 ROS report included an indoor air evaluation for 30 Tozer Road, which concluded that a
condition of No Significant Risk associated with VOCs from the former Varian Site existed at the 30 Tozer
Road property (Shaw, 2013b). The ROS report stated that additional indoor air sampling at 30 Tozer
Road may be conducted if increased VOC concentrations are observed at shallow monitoring well OB42-
S, located adjacent to the 30 Tozer Road Building (Figure 2). April 2014 groundwater analytical results
indicate VOC concentrations similar to previous sampling rounds in OB42-S. Therefore, a condition of No
Significant Risk would still be expected.

4.3.3 39 Tozer Road

The April 2013 ROS report included an indoor air evaluation for 39 Tozer Road, which concluded that a
condition of No Significant Risk associated with VOCs from the former Varian Site existed at the 39 Tozer
Road property (Shaw, 2013b). The ROS report stated that additional indoor air sampling at 39 Tozer
Road may be conducted if increased VOC concentrations are observed at shallow monitoring well OB41-
S, located adjacent to the 39 Tozer Road Building (Figure 2). April 2014 groundwater analytical results
indicate VOC concentrations similar to previous sampling rounds in OB41-S. Therefore, a condition of No
Significant Risk would still be expected.

50  MEASURES TAKEN TO ADDRESS PROBLEMS AFFECTING THE PERFORMANCE OF THE
REMEDIAL ACTION (310 CMR 40.0892 (2)(d))

No problems affecting the performance of the selected remedial actions were identified during this
reporting period. As demonstrated by the analytical data contained in this ROS report, significant
remedial progress continues to be made with lower VOC concentrations measured across the Site. The
performance of on-going remedial actions will continue to be documented in future ROS reports.

6.0 ACTIVE EXPOSURE PATHWAY MITIGATION MEASURES (310 CMR 40.1026)
The two SVE systems being operated under this Remedy Operation Status were designed and
implemented to mitigate exposure to VOCs from potential vapor migration into Building 3 and Building 5.

As discussed above, the remediation system in Building 3 was installed in 2009 under an IRA. In 2013,
an IRA Completion report was submitted along with a Phase IV Plan and Remedy Operation Status
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Opinion (Shaw, 2013a). The Building 3 SVE system is operated as part of the ROS at this Site. The
Building 5 SVE system was installed in 2013 as part of the Phase IV Plan (Shaw, 2013b) and is operated
under the Phase V ROS at this Site. The SVE systems at both Building 3 and Building 5 are therefore
part of the Remedy Operation Status for the Site and meet the definition of an Active Exposure Pathway
Mitigation Measure established in the June 2014 revisions to the MCP. The following sections present
information required by 310 CMR 40.1026 and discusses how the existing operation and maintenance
plans and Site conditions meet those requirements.

6.1 Operational Regimen for Active Exposure Pathway Mitigation Measure (310 CMR
40.1026(3) (a), (b) & (c))

The Operation and Maintenance (OMM) Plan for the Building 3 system was provided to the MADEP as
part of the March 2010 IRA Status Report (Shaw, 2010a). The OMM Plan for the Building 5 system was
provided to the MADEP as part of the April 2013 ROS Status Report (Shaw, 2013b). Each OMM Plan
includes the methods of monitoring and the frequency of planned maintenance activities. The Building 3
and Building 5 operating regimens were designed to ensure a level of No Significant Risk is maintained
for the Receptor of concern under normal operating conditions. Monitoring and maintenance activities
regularly conducted for the remedial systems demonstrate that the systems are operating in accordance
with the OMM Plans and the objectives stated in appropriate MCP submittals, thereby effectively
mitigating the exposure pathway.

6.3 Remote Monitoring for Active Exposure Pathway Mitigation Measure (310 CMR
40.1026(3)(d))

The MCP requires that an Active Exposure Pathway Mitigation Measure implemented as part of a
Temporary Solution or Remedy Operation Status employ remote monitoring technology that will alert the
owner and operator of the building protected by the Active Exposure Pathway Mitigation Measure and
MADEP immediately upon failure of the system.

Currently the systems at Building 3 and 5 provide an automated text messages to CB&l when there is an
alarm condition including a power failure. CB&l is currently working to reconfigure the system to also
provide notice to the MADEP and the facility operator as required by the MCP. It is expected that these
upgrades will be completed by the end of November 2014 and will be reported in the next status report.

6.4 Duration of Active Exposure Pathway Mitigation Measure Shutdown (310 CMR 40.1026(e))

The MCP specifies that the operating regimen for an Active Exposure Pathway Mitigation Measure
document the longest duration of a shutdown that would be consistent with a level of exposure that does
not pose an Imminent Hazard and a level of exposure that poses No Significant Risk.

A planned shutdown of the Building 3 SVE system was conducted in April 2014. The indoor air data
collected at the end of the 26-day shutdown were discussed above. For the purpose of estimating the
durations required in 310 CMR 40.1026(e), these results have been compared to risk-based indoor air
concentrations provided in MADEP guidance (MADEP, 2014a, MADEP 2014b and MADEP 2013).
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Based on this comparison, neither the PCE concentration (99 ug/m®) nor the TCE concentration (1.7
ug/m3) detected at the end of the April 2014 shutdown would be an imminent hazard or substantial hazard
based on non-cancer effects. The April 2014 PCE concentration detected is above those values based
on 1x10°° or 1x10°® risk, indicating an indoor air concentration that could be a Significant Risk if the
Building 3 system was not operating for a sufficient period. Using this potential indoor air concentration,
the estimated time to substantial hazard for potential PCE exposure is identified as 0.8 years, as that is
the time that would result in an equivalent exposure to a cancer risk of 1x10° over 70 years. Although the
actual target cancer risk for substantial hazard is 1x10°, a value of 1x10°® has been used to provide a
margin of safety in estimated shutdown time. As a result, the estimated time for shutdown that could
approach a Significant Risk is 0.8 years, based on PCE exposure.

A shutdown has not been conducted on the Building 5 SVE system since the system began operation in
March 2013. For the purpose of estimating the durations required in 310 CMR 40.1026(e), indoor air
analytical results from prior to system startup were used to compare to risk-based indoor air
concentrations provided in MADEP guidance. Based on this comparison neither the PCE concentration
(14 ug/m3) nor the TCE concentration (18 ug/m3) detected before the SVE system was activated would be
an imminent hazard. The pre-treatment PCE and TCE concentrations detected are above those values
based on 1x10°® risk, indicating that indoor air concentration could be a Significant Risk if the Building 5
system was not operating for an extended period. In addition, the pretreatment TCE concentration is
above the concentration associated with a Hazard Index of 1, indicating the potential for a non-cancer
hazard were the system to be shutdown. The exact time for shutdown cannot be estimated since the
concentration that results in non-cancer effects is not a function of time, although there is some minimum
period of exposure for effects to occur. Due to concerns with short term exposure to TCE, a period of
four weeks is specified for the longest shutdown period.

Regardless of this estimated time frame for either SVE system, the OMM Plans include taking prompt

steps to maintain SVE system operation and it is not expected that the system would remain shut down
for longer than two weeks.
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8.0 LIMITATIONS ON WORK PRODUCT

The information contained in this report, including its conclusions, is based upon the information that was
made available to CB&l Environmental and Infrastructure, Inc.(CB&l), (formerly Shaw Environmental,
Inc.), during the investigation and obtained from the services described, which were performed within time
and budgetary restraints.

CB&l makes no representation concerning the legal significance of its findings or of the value of the
property investigated. CB&l has no contractual liability to any third parties for the information or opinions
contained in this report.

Unless and until the parties agree otherwise in writing, the use of this report or any information contained
therein by any third party shall be at such third party’s sole risk. Such use shall constitute an agreement
to release, defend and indemnify Varian Medical Systems, Inc. and CB&l from and against any and all
liability in connection therewith.
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Table 1

Summary of Soil Vapor Extraction Test Results
Building 3 Drain Lines and Injection Galleries
April 8 and 9, 2014

Former Varian Facility Site
150 Sohier Road

Beverly, MA
Extraction Location, Soil . Measure_d Voc Measured VOC
Vapor Extraction Rate Soil Vapor Distance .from Vacuum Concentration (ppm) Concentration (ppm)
. o ) Extraction h at SVE blower
(scfm), and Vacuum ( Monitoring Point ) ("W.C.) - at carbon effluent
W.C) Point (feet) effluent (prior to (post treatment)
carbon treatment)
Drain Line 7 5.0 0.013
Drain Line 9 VP-1 5.0 0.039
180 scfm, 5"W.C. VP-2 25.0 0.003
VP-3 20.0 0.002 0.7 ND
VP-4 35.0 0.012
Injection Gallery 1 10.0 NA
Drain Line 7 5.0 0.047
Drain Line 9 VP-1 5.0 0.004
120 scfm, 2"W.C. VP-2 25.0 ND
VP-3 20.0 ND ND ND
VP-4 35.0 0.005
Injection Gallery 1 10.0 0.020
Drain Line 9 5.0 0.030
Drain Line 7 VP-1 22.0 ND
180 scfm, 5"W.C. VP-2 35.0 ND
VP-3 24.0 ND ND ND
VP-4 35.0 0.003
Injection Gallery 1 8.0 0.006
Drain Line 9 5.0 0.018
Drain Line 7 VP-1 22.0 ND
120 scfm, 2"W.C. VP-2 35.0 ND
VP-3 24.0 ND ND ND
VP-4 35.0 0.004
Injection Gallery 1 8.0 0.005
Drain Line 9 8.0 0.039
Injection Gallery 1 VP-1 22.0 0.006
175 scfm, 12"W.C. VP-2 25.0 0.015
VP-3 9.0 0.032 ND ND
VP-4 14.0 0.041
Injection Gallery 2 2.0 10.57
Drain Line 9 7.0 0.041
Injection Gallery 2 VP-1 10.0 0.006
175 scfm, 12"W.C. VP-2 21.0 0.016
VP-3 11.0 0.024 0.2 ND
VP-4 26.0 0.030
Injection Gallery 1 2.0 10.67

Notes:

"W.C. = inches of water column vacuum
scfm = standard cubic feet per minute

ppm = parts per million

VOC = volatile organic compounds measured with a photoionization detector with detection limit of 0.1 ppm

ND = non-detect
NA = not available
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Table 2A
Water Quality Sample Summary
April 2014
Former Varian Facility Site
150 Sohier Road
Beverly, Massachusetts

|[well 1D Location | CommentsiNotes Analysis
Building 3/6 Treatment Areas
AP12-S East Building 6 Monitor injection & Site  [VOC
conditions
AP12-DO East Building 6 Monitor injection & Site  |[VOC, Fe & Mn, Chloride, permanganate
conditions
AP12-BR East Building 6 Monitor injection & Site  [VOC, Fe & Mn, Chloride, permanganate
conditions
AP13-S East Building 3 Monitor injection & Site  [VOC
conditions
AP14-S North Building 3 Monitor injection & Site  [VOC
conditions
IAP26-DO West Building 1 & 2 Monitor injection & Site  |VOC, Fe & Mn, Chloride, permanganate
conditions
AP31-DO North Building 3 Monitor remediation and [VOC, Fe & Mn, Chloride, permanganate
VOC trends
AP32-DO North Building 3 Monitor remediation and |VOC, Fe & Mn, Chloride, permanganate
VOC trends
B-3 East Building 3 Monitor injection & Site  |[VOC
conditions
BW-5 By Unnamed Stream Monitor shallow VOC VOC
trends
BW-6 By Unnamed Stream Monitor shallow VOC VOC
trends
BW-8 By Unnamed Stream Monitor shallow VOC VOC
trends
BW-9 By Unnamed Stream Monitor shallow VOC VOC
trends
CL2-BR 16 Tozer Monitor injection & Site  |VOC
conditions
||CL-1 1S Southwest Building 7 Monitor VOC trends VOC
[lcL-1100 Southwest Building 7 Monitor VOC trends vOC
{[Mw-5 East Building 4 Monitor VOC trends vVOoC
MW-8 East Building 9 Monitor injection & Site  |VOC
conditions
MW-9A By Unnamed Stream Monitor shallow VOC voC
trends
||MW—13 North Building 3 by Rte 128 [Monitor injection & Site  |VOC, Fe & Mn, Chloride, permanganate
conditions
MW-14A North Building 1 Monitor injection & Site  |VOC
|| conditions
[Mw-16 South Building 4 Monitor VOC trends vOC
MW-2R 16 Tozer Monitor injection & Site  |[VOC
|| conditions
MW-4R 16 Tozer Monitor injection & Site  |VOC
conditions
OB9-DO By Unnamed Stream Monitor VOC trends voC
OB9-BR By Unnamed Stream Monitor VOC trends VOC
OB10-S East Building 4 Monitor shallow VOC voC
trends
OB10-BR East Building 4 Monitor injection & Site  |VOC
conditions
OB11-DO North Building 3 by Rte 128 |Monitor injection & Site  |[VOC
conditions
OB11-BR North Building 3 by Rte 128 [Monitor injection & Site  [VOC
conditions
OB12-S North Building 3 by Rte 128 |Monitor shallow VOC voC
trends
OB12-DO North Building 3 by Rte 128 [Monitor remediation VOC, Fe & Mn, Chloride, permanganate
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Table 2A

Water Quality Sample Summary

April 2014

Former Varian Facility Site

150 Sohier Road

Beverly, Massachusetts

|[well 1D Location Comments/Notes Analysis
OB14-DO North Building 1 Monitor injection & Site  [VOC
conditions
OB19-S West Building 1 & 2 Monitor injection & Site  |[VOC
conditions
||OB19—DO West Building 1 & 2 Monitor remediation VOC, Fe & Mn, Chloride, permanganate
OB25-BR West Building 1 & 2 Monitor injection & Site  |VOC, Fe & Mn, Chloride, permanganate
conditions
OB26-DO West Building 1 & 2 Monitor injection & Site  |[VOC
conditions
OB26-BR West Building 1 & 2 Monitor injection & Site  |[VOC
conditions
OB27-BR West Building 7 Monitor injection & Site  [VOC, Fe & Mn, Chloride, permanganate
conditions
OB28-BR West Building 1 & 2 Monitor injection & Site  |[VOC
conditions
OB32-DO North Building 3 Monitor injection & Site  |VOC, Fe & Mn, Chloride, permanganate
conditions
|loB36-DO Inside Building 6 Monitor VOC trends VOC, permanganate
||0|337-Do Inside Building 6 Monitor VOC trends VOC
RW-22 North Building 1 Monitor injection & Site  [VOC
conditions
STR-3 Unnamed Stream Monitor VOC trends, also [VOC
Con Comm request
UNNAMED Unnamed Stream Monitor VOC trends, also |VOC
STREAM Con Comm request
AP13-DO East Building 3 Monitor remediation and |VOC, methane, ethane, ethene, TOC,
VOC trends Dehalococcoides sp.
AP23-DO East Building 3 Monitor remediation and |VOC, methane, ethane, ethene, TOC,
VOC trends Dehalococcoides sp.
AP24-DO East Building 3 Monitor remediation and |VOC, methane, ethane, ethene, TOC,
VOC trends Dehalococcoides sp.
AP33-DO East Building 3 Monitor remediation and |VOC, methane, ethane, ethene, TOC,
VOC trends Dehalococcoides sp.
AP34-DO East Building 3 Monitor remediation and |VOC, methane, ethane, ethene, TOC,
VOC trends Dehalococcoides sp.
IAP35-DO East Building 3 Monitor remediation and |VOC, methane, ethane, ethene, TOC,
VOC trends Dehalococcoides sp.
AP25-DO East Building 3 Monitor VOC trends and |VOC, methane, ethane, ethene, TOC
confirm no adverse
downgradient impacts
[RW-1 East Building 3 Monitor VOC trends and |VOC, methane, ethane, ethene, TOC
confirm no adverse
downgradient impacts
AP30R-DO Beneath Building 3 Monitor VOC trends and |VOC, methane, ethane, ethene, TOC
confirm no adverse
downgradient impacts
OB25-DO West Building 1 & 2 Monitor VOC trends and |VOC, methane, ethane, ethene, TOC
confirm no adverse
downgradient impacts
MW-9 Near Bldg. 9 and Unnamed [Monitor VOC trends in VOC, methane, ethane, ethene, TOC
Stream shallow bioremediation
area
OB9-S Near Bldg. 9 and Unnamed |Monitor VOC trends in VOC, methane, ethane, ethene, TOC
Stream shallow bioremediation
area
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Table 2A
Water Quality Sample Summary
April 2014
Former Varian Facility Site
150 Sohier Road
Beverly, Massachusetts

|[well 1D Location Comments/Notes Analysis
OB15-S Near Bldg. 9 and Unnamed [Monitor VOC trends in VOC, methane, ethane, ethene, TOC
Stream shallow bioremediation
area
Building 5 Treatment Area
B-2 East Building 5 Monitor shallow VOC VOC
concentrations
OB35-DO Inside Building 5 Monitor injection and VOC, Fe & Mn, Chloride, permanganate
VOC trends
AP27-DO East Building 5 Monitor residual VOC, Fe & Mn, Chloride, permanganate
permanganate and VOC
trends
OB38-DO East Building 5 Monitor VOC trends VOC
Tozer Road North Area
e —~———
CL6-BR Walden Street Monitor VOC trends VOC
"CLG-DO Walden Street Monitor VOC trends VOC
[lcLe-po Commons Drive Monitor Site conditions  [VOC

Monitor Site conditions VOC
Monitor Site conditions VOC
Monitor Site conditions VOC

||CL9-BR ZONE 1 [Commons Drive
|[cL9-BR ZONE 2 |Commons Drive
||CL9-BR ZONE 3 [Commons Drive

||BR—1 ZONE 1 Walden Street Monitor VOC trends voC
|[BR-1 ZONE 2 Walden Street Monitor VOC trends VOC
"BR—‘I ZONE 3 Walden Street Monitor VOC trends vVoC
|[BR-3 ZONE 1 Devon Street Sentry Wells VOC
||BR-3 ZONE 2 Devon Street Sentry Wells VOC
[BR-3 ZONE 3 Devon Street Sentry Wells VOC
MW-3R 16 Tozer Monitor current VOC VOC
concentrations
MW-5R 16 Tozer Monitor current VOC VOC
concentrations
||OB17—DO Commons Drive Monitor Site conditions  [VOC
"OB17-BR Commons Drive Monitor Site conditions  [VOC
||0823-BR 16 Tozer Monitor Site conditions  [VOC
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Table 2A

April 2014

Water Quality Sample Summary

Former Varian Facility Site
150 Sohier Road
Beverly, Massachusetts

"Well D | Location | Comments/Notes Analysis
Tozer Road South Area
P
MW-36 28 Tozer Monitor Site conditions VOC
|lcL3-po 28 Tozer Monitor VOC trends VOC
"CL3-S 28 Tozer Monitor VOC trends VOC
|[BR-5 ZONE 1 28 Tozer Monitor Site conditions  [VOC
"BR-S ZONE 2 28 Tozer Monitor Site conditions  [VOC
|[BR-5 ZONE 3 28 Tozer Monitor Site conditions  [VOC
|lcL8-BR ZONE 1 JLongmeadow Rd Sentry Wells VOC
"CLB—BR ZONE 2 |Longmeadow Rd Sentry Wells VOC
|lcL8-BR ZONE 3 JLongmeadow Rd Sentry Wells VOC
|lcLe-po Longmeadow Rd Sentry Wells VOC
||OB4-DO 28 Tozer Monitor Site conditions  [VOC
||OBs-BR 27 Tozer Monitor Site conditions  [VOC
"OBS-DO 27 Tozer Monitor Site conditions ~ [VOC
"OBG—BR Sonning Rd Monitor Site conditions  [VOC
"OBG-DO Sonning Rd Monitor Site conditions  [VOC
OB42-S 30 Tozer Rd Monitor shallow VOC VOC
trends
"0343-3 30 Tozer Rd Monitor shallow VOC VOC
trends
31 Tozer Rd Treatment Area
GZ-1 31 ?ozer Road Monitor Site conditions VOC
||Gz-4 31 Tozer Road Monitor Site conditions ~ [VOC
||OBS—DO 39 Tozer Road Monitor Site conditions  [VOC
||OB1 8-DO 31 Tozer Road Monitor Site conditions  [VOC
||OB1 8-S 31 Tozer Road Monitor Site conditions  [VOC
OB41-S 39 Tozer Road Monitor shallow VOC VOC
trends
AP15-S 31 Tozer Road Monitor Site conditions VOC
BR-7 ZONE 1 39 Tozer Road Sentry Wells VOC
||BR—7 ZONE 2 39 Tozer Road Sentry Wells VOC
||BR-7 ZONE 3 39 Tozer Road Sentry Wells VOC
MW-34 39 Tozer Road Sentry Wells VOC
STRHA-7A 39 Tozer Road Monitor VOC trends in VOC
surface water
STRHA-7B 39 Tozer Road Monitor VOC trends in VOC
surface water
|[Culvert Outfall 39 Tozer Road Sentry Wells VOC
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Table 2A

Water Quality Sample Summary

April 2014

Former Varian Facility Site

150 Sohier Road

Beverly, Massachusetts

"Well ID | Location | Comments/Notes Analysis
Longview/Hill Street Treatment Area
BR-6 ZONE 1 Hm Street Monitor VOC trends VOC
|[BR-6 ZONE 2 Hill Street Monitor VOC trends VOC
"BR-G ZONE 3 Hill Street Monitor VOC trends VOC
|{APBIO-01 SCDS field Monitor VOC trends VOC
||P-9R Hill Street Monitor VOC trends VOC
[[P-11R Longview Terr Monitor VOC trends VOC
||P-19A Hill Street Monitor VOC trends VOC
||P—20R SCDS field Monitor VOC trends vVoC
||0320-s SCDS field Monitor VOC trends VOC
||OBZO-DO SCDS field Monitor VOC trends VOC
"OBZO-BR SCDS field Monitor VOC trends VOC
||0521-Do SCDS field Monitor VOC trends vVOoC
0B21-BR SCDS field Monitor VOC trends VOoC
STRM-A-SCDS SCDS field Monitor VOC trends in VOC
surface water
PSL10 Treatment Area
AP-19 PSL10 Monitor residual VOC, Fe & Mn, Chloride, permanganate
permanganate and VOC
trends
AP-20 PSL10 Monitor residual VOC, Fe & Mn, Chloride, permanganate
permanganate and VOC
trends
AP-21 PSL10 Monitor residual VOC, Fe & Mn, Chloride, permanganate
permanganate and VOC
trends
AP-22 PSL10 Monitor residual VOC, Fe & Mn, Chloride, permanganate
permanganate and VOC
trends
MW2-32 Tozer 32 Tozer Rd Monitor VOC trends VOC
||MW—33B Base ball field Monitor Site conditions  [VOC
||CL10-S 32 Tozer Rd Monitor VOC trends VOC
||CL10-DO 32 Tozer Rd Monitor VOC trends VOC, Fe & Mn, Chloride, permanganate
||CL10-BR 32 Tozer Rd Monitor VOC trends VOC
||CL4-DO 30 Tozer Rd Monitor VOC trends VOC
||CL4-BR 30 Tozer Rd Monitor VOC trends VOC
||OB1 6-S 32 Tozer Rd Monitor VOC trends vVOoC
||OB1 6-BR 32 Tozer Rd Monitor VOC trends VOC
|[oB24-s 32 Tozer Rd Monitor VOC trends VOC
Notes:

TOC = Total Organic Carbon, analysis by EPA Method 5310C
VOCs = Volatile Organic Compounds, analysis by EPA Method 8260C

Methane, ethane, ethene analysis by RSK-175 Method
Dissolved Iron and Manganese, analysis by Method 6010C

Dehalococcoides sp. analysis by polymerase chain reaction (PCR)
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Table 2B
Water Quality Sample Summary
August 2014
Former Varian Facility Site
150 Sohier Road
Beverly, Massachusetts

Sample Location Location Rationale for Sampling Analysis Performed
AP13-DO East Building 3 Monitor remediation and VOC trends VOC, methane, ethane, ethene, TOC,
Nitrate/sulfate, dissolved iron and manganese,
Dehalococcoides sp.
AP23-DO East Building 3 Monitor remediation and VOC trends VOC, methane, ethane, ethene, TOC,
Nitrate/sulfate, dissolved iron and manganese,
Dehalococcoides sp.
AP24-DO East Building 3 Monitor remediation and VOC trends VOC, methane, ethane, ethene, TOC,
Nitrate/sulfate, dissolved iron and manganese,
Dehalococcoides sp.
AP33-DO East Building 3 Monitor remediation and VOC trends VOC, methane, ethane, ethene, TOC,
Nitrate/sulfate, dissolved iron and manganese,
Dehalococcoides sp.
AP34-DO East Building 3 Monitor remediation and VOC trends VOC, methane, ethane, ethene, TOC,
Nitrate/sulfate, dissolved iron and manganese,
Dehalococcoides sp.
AP35-DO East Building 3 Monitor remediation and VOC trends VOC, methane, ethane, ethene, TOC,
Nitrate/sulfate, dissolved iron and manganese,
Dehalococcoides sp.
AP25-DO East Building 3 Monitor VOC trends and confirm no adverse VOC, methane, ethane, ethene, TOC
downgradient impacts
OB25-DO West Building 1 & 2 Monitor VOC trends and confirm no adverse VOC
downgradient impacts
RW-1 East Building 3 Monitor VOC trends and confirm no adverse VOC, methane, ethane, ethene, TOC
downgradient impacts
AP30R-DO Beneath Building 3 Monitor VOC trends and confirm no adverse VOC
downgradient impacts
MW-9 Near Bldg. 9 and Unnamed |Monitor VOC trends in shallow bioremediation area VOC, methane, ethane, ethene, TOC
Stream
OB9-S Near Bldg. 9 and Unnamed |Monitor VOC trends in shallow bioremediation area VOC, methane, ethane, ethene, TOC
Stream
OB15-S Near Bldg. 9 and Unnamed |Monitor VOC trends in shallow bioremediation area VOC, methane, ethane, ethene, TOC
Stream
Notes:

TOC = Total Organic Carbon, analysis by EPA Method 5310C

VOCs = Volatile Organic Compounds, analysis by EPA Method 8260C
Methane, ethane, ethene analysis by RSK-175 Method

nitrate/sulfate analysis via EPA Method 300
Dissolved Iron and Manganese, analysis by Method 6010C
Dehalococcoides sp. analysis by polymerase chain reaction (PCR)
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