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• Periodic modifications to treatment with regular reporting to MassDEP; 
ongoing groundwater monitoring

• 2002 – Implemented cleanup using chemical oxidation
• 2012 – Implemented cleanup using SVE, supplemented with bioremediation

• Pilot tests for various cleanup technologies – pump & treat and chemical 
oxidation in 2001; soil vapor extraction (SVE) in 2012

• Chemical oxidation and SVE selected

• Completed in 2000; no significant risk identified in downgradient areas
• Treatment needed to address source areas

Investigation and Site History of Treatment under the 
Massachusetts Contingency Plan (MCP)
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• Initial investigations in the late 1980s; before the MCP
• Conducted groundwater pump & treat to contain chemicals

Phase I: Initial 
Investigation

Phase II: Comprehensive 
Site Assessment

Phase III: Remedial
Action Plan

Phase IV: Remedy 
Implementation

Phase V: Operation and 
Maintenance

* The Phase II Comprehensive Site Assessment has been revised based on recent site investigations.



Overview and History



• Industrial facility since the early 
1950s

• Solvent releases occurred due to 
historical chemical handling and 
disposal practices.

• Solvents included the following 
volatile organic compounds (VOCs) 
− Trichloroethene (TCE)
− Tetrachloroethene or perchloroethene (PCE)
− 1,1,1-Trichloroethane (TCA)

• Three main release areas
− Building 3 area
− Building 5 area
− Open field area south of Building 5

Site History



1992-2002 Groundwater pump
and treat

Treatment Activities
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2002-2018 Chemical oxidation

Removed 
>5,000 lbs of 

VOCs

2009-present Soil vapor extraction

Removed 
>2,000 lbs of 

VOCs

2006-2020 Enhanced bioremediation

Estimated to 
have removed 
>1,400 lbs of 

VOCs



Revised Phase II 
Comprehensive Site Assessment (CSA)
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How Volatile Organic Compounds (VOCs) 
Move in the Environment
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• VOCs seep through soil into 
groundwater

• Groundwater travels through 
soil and bedrock fractures

• VOCs can move with 
groundwater

• VOCs can be released from 
groundwater as vapor into soil 
and structures



• Includes combined results from:
−Original Phase II Report (2000)
−Results of investigations and 

operation of treatment systems 
(2000-2021)

−Results of recent investigations 
(2021-2022)

Revised Phase II
Comprehensive Site Assessment

• Refines understanding of nature 
and extent of impacts in:
−Groundwater
−Source areas
−Soils
−Air
−Surface water and sediment

• Presents results of risk 
evaluation to identify target 
areas for cleanup



Additional Investigations 
2021-2022
• Indoor air – tested at 21 homes, 

4 businesses
• Groundwater
− Installed 6 additional shallow monitoring 

wells in the neighborhood

− Sampled during 5 rounds, averaging 85 
wells per event

• Stream water – sampled 20 
locations

• Stream sediment – sampled 9 
locations
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• Installed 12 groundwater monitoring 
wells at the facility, including several 
bedrock wells and two angled wells

• Evaluated potential human health, 
ecologic, and pet risk from VOCs in 
streams

• Completed an electrical resistance 
imagery (ERI) study beneath Building 3 
to better define the area of elevated VOC 
levels

Additional Investigations 
2021-2022



Summary of Nature and 
Extent of Contamination
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Groundwater – Aquifers and Groundwater Flow
• Two aquifers
− Overburden aquifer (shallow and 

deep) – groundwater flows through 
pores between the grains in silt, sand, 
and gravels

− Bedrock aquifer – groundwater flows 
in fractures
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• Groundwater flow
− North/northwest in one small area under the property
− Generally south to southwest in shallow overburden
− Discharges into Stream A and the unnamed stream
− Majority of groundwater flow is in the overburden 

aquifer rather than bedrock aquifer



Groundwater in the Shallow Overburden Aquifer
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• Shallow = top 10-15’ of saturated zone

• Groundwater treatment conducted in 2002-2022 
reduced VOC concentrations in the shallow 
overburden

• Several disconnected plumes of dissolved TCE 
remain in the shallow overburden following treatment

− Shallow plume from Building 3 follows groundwater flow 
direction to just beyond Tozer Road

− Downgradient of Tozer Road, several isolated, smaller 
areas of lower dissolved TCE detections

− Smaller area of shallow TCE impact below Building 5

− In open field area, TCE levels are low and plume is small

Route 128

Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
Notes: Data used to generate this map include May 2021 groundwater sampling results and May/August 2022 sampling results from new wells installed in 2022. Contours are dashed where inferred.



Groundwater in the Deep Overburden Aquifer
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• Deep = bottom 10-15’ of saturated zone 

• Continuous plume of TCE extending from below 
Building 3 west to Tozer Road and then south, 
roughly along the train tracks

• Highest TCE concentrations found in four areas

− Building 3 area, highest concentrations imply the 
presence of dense non-aqueous phase liquid (DNAPL) 
near these wells

− Isolated detections below Building 5

− West and south along Tozer Road

− Northwest to southeast area

Route 128 Route 128

Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
Notes: Data used to generate this map include May 2021 groundwater sampling results and May/August 2022 sampling results from new wells installed in 2022. Contours are dashed where inferred.



Groundwater in the Bedrock Aquifer
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• Groundwater flows through interconnected fractures in 
generally the same directions as the overburden aquifer

• Groundwater flow rate through the bedrock aquifer is far 
less than through the overburden aquifer; groundwater 
flow is primarily in the overburden aquifer

• Highest concentrations of TCE in bedrock are now seen 
between Building 3 and Building 5, implying the presence 
of dense non-aqueous phase liquid (DNAPL)

− Higher concentrations were observed previously in bedrock 
near Building 3 

− Permanganate treatment has reduced concentrations in 
bedrock in that area

• TCE in bedrock aquifer also observed west along Tozer 
Road

Route 128

Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
Notes: Data used to generate this map include May 2021 groundwater sampling results and May/August 2022 sampling results from new wells installed in 2022. Contours are dashed where inferred.



Dense Non-Aqueous Phase 
Liquid (DNAPL)
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• Presence of DNAPL serves as a continuing 
source to VOCs in groundwater

• Source area wells have been monitored for 
DNAPL since the start of investigation
− DNAPL was detected a few times but has not 

been measured in any site wells since 1997

• Reviewed multiple approaches to investigate 
DNAPL and determined that Electrical 
Resistance Imagery (ERI) was best suited

• Results of ERI and other sampling data 
indicate that DNAPL is likely present below 
Buildings 3 and 5.
− Overburden – likely present in discontinuous 

“fingers” and not mobile
− Bedrock – likely present in fractures, some of 

which are small and not connected



ERI Results
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• ERI show resistive nature 
of everything under 
ground (soil, rocks, water, 
microbes, and 
contamination)

• DNAPL and other things, 
like boulders, appear as 
highly resistive

• We use VOC test results 
and other data to 
evaluate which resistive 
areas may be DNAPL

Electrical Resistance Imagery Beneath Buildings 3 and 6



Soils
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• Impacts to soil limited to locations on the 
150 Sohier Road property
− VOCs not detected in soil west of the facility

• Highest concentrations of VOCs in soil 
detected below Building 3 in 1995
− Soil vapor extraction (SVE) systems have 

reduced VOCs in soil in the unsaturated zone
− At depth, soil impacts extend west and 

southwest from Building 3 along the major 
groundwater flow pathway

− ERI results suggest that VOC impacts extend to 
the top of bedrock below Building 3

• Soil concentrations below Building 5 and in 
the open field area were significantly lower 
than below Building 3



Air
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On 150 Sohier Road Property
• Extensive sampling to evaluate potential vapor intrusion
• TCE and PCE detected in soil vapor beneath Buildings 3 

and 5
• Operation of soil vapor extraction (SVE) systems have 

decreased VOCs beneath the buildings and prevents 
vapors from entering the buildings

Off-Property
• Extensive sampling of commercial properties along Tozer 

Road and residential properties west and south of the facility
• Results have not identified a significant risk or indicated that 

indoor air is a significant pathway of concern
− Additional evaluation of indoor air needed for one residence and 

one business
− Results will determine any potential treatment needs



Surface Water and Sediment
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• VOCs detected in surface water samples
− Unnamed stream
− VOCs not detected in stream leaving the property
− VOCs detected downstream to confluence with 

Stream A

− Stream A
− VOCs not detected near Sonning Road
− VOCs detected near Patton Field and downstream
− Seep on west bank near Patton Field has higher 

concentrations than the stream

− Concentrations have remained consistent or 
decreased over time

• VOCs detected at low levels in sediments
− Unnamed stream – at 3 locations in the 

northeast corner of the property
− Stream A – at 2 locations south of Patton Field, 

downstream of the seep



Risk Assessment
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Risk Assessment Process
• Uses scientific methods prescribed by the 

MCP and other guidance, to estimate risk 
and determine whether it is “significant”

• An exposure pathway is how a person (or 
animal) might come into contact with a site-
related chemical

• Examples of exposure pathways evaluated 
at some sites: showering, drinking water, 
ingesting produce

• Potential exposure pathways for people at 
the Varian site: 
− Vapor intrusion (breathing vapors) 
− Dermal (skin contact) with chemicals in 

stream or groundwater
− Ingestion/dermal contact/breathing of soil 

(future)
− Dermal contact with groundwater (future)
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Risk is 
based on:

Exposure
and Toxicity

NO 
EXPOSURE NO RISK=



Results of Risk Assessment

− Evaluated for current workers on property with soil vapor extraction (SVE)
systems operating

− Additional evaluation of indoor air needed for one residence and one business 
to confirm No Significant Risk

• Potential future risk for construction workers exposed to groundwater in 
one specific area on the property

24



Conclusions and 
Path Forward
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Revised Phase II Conclusions
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Building 
3 Area

Building 5 
Area

Open Field 
Area

• Additional source area treatment warranted 
to reduce concentrations and limit potential for 
VOC migration

− Building 3

− Building 5 

− Open field - levels of VOCs are much lower than 
Building 3 and 5 

• No current significant risk, therefore, 
additional treatment not needed to address 
current risk

− Continue to operate existing soil vapor extraction 
(SVE) systems to mitigate potential indoor air risk 
on property

− Develop management plan to prevent potential 
future risk for construction workers

Building 3 
Area

Building 5 
Area

Open Field 
Area



• Indoor air – additional evaluation of indoor 
air needed for one residence and one 
business
− Results will determine any potential treatment 

needs

• Groundwater and surface water monitoring 
will continue

• Phase III evaluation will present proposed 
treatment options

Revised Phase II Conclusions
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Open 
Field Area

Indoor air sampling
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Next Steps

Draft Phase II – available for public 
review
− Public meeting – tonight

− 20-day public comment period 
(November 10-29)

− Respond to public comments

Draft Phase III
• Report to be submitted December 7th, 

following the completion of the Phase II 
public comment period
− Phase III will evaluate cleanup methods

and present a proposed updated cleanup 
approach

− January 2023 – public meeting, public 
comment period



Additional Opportunities for Public Comment
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• An administrative procedure to continue to 
operate the current soil vapor extraction 
(SVE) system under Buildings 3 and 5
− No changes to how the systems are 

operating

• Submitted to MassDEP October 21, 2022
• Public Comment Period November 10-29
• Available online at: 

https://eeaonline.eea.state.ma.us/EEA/filev
iewer/Default.aspx?formdataid=0&docume
ntid=707436

• Administrative Update
− Conforms with most recent Massachusetts 

Contingency Plan (MCP)
− Updated history and site conditions
− Updated public involvement activities

• Submitted to MassDEP October 21, 2022
• Public Comment Period November 10-29
• Available online at: 

https://eeaonline.eea.state.ma.us/EEA/file
viewer/Default.aspx?formdataid=0&docum
entid=707451

Release Abatement Measure (RAM)Public Involvement Plan



To Submit Written Comments

• Complete comment sheet at welcome table
• Submit comments to Raymond Cadorette
− Online: https://beverlysitecleanup.com/public-

involvement
− Email: Raymond.Cadorette@aptim.com
− Mail: 150 Royall Street

Canton, MA 02021
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To View Documents

• Beverly Public Library
− Reference Desk

32 Essex Street
Beverly, MA 01915
(978) 921-6062 x 2120

− Hours: Mon-Thu 9:00 a.m. – 9:00 p.m.
Fri-Sat 9:00 a.m. – 5:00 p.m.
Sun 1:00 p.m. – 5:00 p.m.

• Online: 
https://eeaonline.eea.state.ma.us/EEA/
fileviewer/Rtn.aspx?rtn=3-0000485

• Sign up for mailing list on sign-in sheets 
at the welcome table

• Visit https://beverlysitecleanup.com

For More Information

https://beverlysitecleanup.com/public-involvement
mailto:Raymond.Cadorette@aptim.com
https://beverlysitecleanup.com/


Questions
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