150 Sohier Road
Beverly, Massachusetts
November 14, 2023
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® Used since the 1950s as an industrial manufacturing facility

® Solvent releases occurred due to historical chemical handling and disposal practices,
resulting in migration to soil and groundwater

® Trichloroethene (TCE) and perchloroethene (PCE, also known as tetrachloroethene)
are industrial solvents that are heavier than water and have low solubility when
mixed with water

— TCE and PCE are often referred to as "volatile organic compounds” (VOCs)
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Treatment Area

Building 5
Source Area

Bedrock

Potential Source
Location (PSL) 10

(Open Field) Source
Area

Building 3
Source Area

Downgradient
Groundwater
(Tozer Road)

Seeps to Stream A

Primary Proposed
Treatment

Expanded in situ bioremediation
treatment

In situ chemical oxidation
treatment using new application
techniques

Soil excavation with permeable
treatment zone (subgrade
biogeochemical reactor)

Additional source area treatment
using thermal remediation

Permeable barrier treatment

Adsorptive barrier treatment
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Objective

To address elevated VOC
concentrations remaining in the
overburden

To address elevated VOC
concentrations, indicative of

dense non-aqueous phase liquid
(DNAPL) in bedrock between
Buildings 3 and 5

To address elevated VOC
concentrations remaining in the
overburden

To address DNAPL in the
overburden

To limit downgradient migration
of VOCs in groundwater

To limit potential seep-related
contribution of VOCs to the
stream

Status

Remedy advanced to Phase IV
Remedy Implementation Plan,
Part 2

Remedy advanced to Phase IV

Remedy Implementation Plan,
Part 2

Remedy advanced to Phase IV
Remedy Implementation Plan,
Part 3

Remedy design and installation
in progress

Remedy design and installation
In progress

Treatment system installed and
being monitored
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Permeable treatment zone

28 it \Y\ OpeniEield,
Prior treatment by in situ chemical oxidation has - | Wea’(ESL-jO). '
measurably reduced contaminant concentrations B b o :

® Pre-design investigation conducted to

— Confirm details of source area
— Select preferred permeable treatment zone
approach consistent with Phase Il Plan

® |Implementation of a permeable treatment zone -
Subgrade Biogeochemical Reactor (SBGR)

® Source area and groundwater treatment

— Excavation of accessible contaminant source area

— Backfill with a mixture of gravel and other
amendments (contaminant specific)

— Recirculate contaminated groundwater through the
SBGR (preferably using solar power)

® Contaminant removal occurs through three
mechanisms

— Physical removal

— BIOlOg ical deg radation wmmmy  SUbgrade Biogeochemical Reactor (SBGR) is filled with
. . gewmgy  gravel and in-situ treatment amendments (site-specific
— Chemical d egrd dation womgy ~ and based on contaminant)
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Amendmenf
Recirculation Cell

SBGR Installation at PSL-10

* Up to two excavation areas (~30 ft x 20 ft)
with contaminated soil disposal offsite
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LEGEND
®  Soil Boring Location s nfiltration Line

O Soil Sampling Point (1999) Underground 30" Water Line
@ Abandoned or Destroyed Well —— Underground 6" Water Line
@ Monitoring Well (MW) :I Soil Excavation Zone
@ Proposed Recirculation Well D Groundwater TTZ
m— Conveyance Line —P Groundwater Recirculation Zone

East excavation into the top of
groundwater; backfilled with organic
amendments to support microbial
community growth

Installation of four groundwater extraction
wells and piping recirculation system

Monitoring well system to monitor
groundwater levels and VOC concentration
reductions
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® The current soil vapor

Based on test results:
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In situ bioremediation via enhanced Rar Wt \ g

reductive dechlorination
Continued soil vapor extraction

Bioremediation

— Involves injecting carbon amendments
(like vegetable oil) that natural microbes
use as a food source

— Promotes breakdown (or
"dechlorination™) of contaminants by the
microbes

Bioremediation was previously
successful where applied at Building 5
and is appropriate for the contaminant
concentrations beneath Building 5

Treatment will be expanded to new
locations with new application methods
to address deep overburden beneath the
building

— Adaptive implementation
approach — enables
treatment approach to
be modified or further
expanded

— Green benefits

extraction system will
continue to protect current
workers until remedial
objectives are attained

Injection depths and locations will be
selected

Additional treatment wells will be
installed

Monitoring will be conducted at wells not
used for injection

 Building 5
Area

In Situ Bioremediation

Electron
acceptor
-« (contaminant)

Food, such as

- emulsified
vegetable oil
(EVO)

Contaminant

In bioremediation, microbes consume nutrients and
contaminants, and release gases and water.

Source: Adapted fromm Community Guide to Bioremediation (USEPA, 2021)
https://semspub.epa.gov/work/HQ/401583.pdf
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TSR
Bedrock .
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Chemical oxidation refers to the use of oxidants to

convert contaminants to non-hazardous or less toxic B T\
compounds S
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® |n situ chemical oxidation was selected given elevated
groundwater concentrations and potential presence of DNAPL

— Treatment will use new application methods (e.g., push/pull injection)

— Increased post-injection monitoring period to verify long-term remedy effectiveness

Components of the Treatment System:

. Injection Well
Permanganate holding tanks and hoses

Monitoring Well
Pumps
Downgradient non-injection test wells
Regular field monitoring (real time)

Regular groundwater analytical testing

N LEGEND

D Treatment Zone

© Existing Wells

’ O TestWells
O Injection Wells

Implementation activities will include:

Advancing vertical borings into bedrock

Sampling groundwater and conducting
tests to confirm connections in fractures

Install monitoring and injection wells

Injection of permanganate (an oxidant)
to chemically oxidize contaminants

Monitoring during injection
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In situ thermal treatment

In situ bioremediation polish

Continued soil vapor extraction

Thermal treatment system planning and design is proceeding

1. TerraTherm has been contracted to provide thermal treatment services
2. A detailed briefing of pending work was provided to CPI| personnel

3. Supplemental borings were advanced to finalize target treatment area
4. Design of a new primary power service to support remediation is ongoing
5. Renovations to CPI facilities to provide stockroom access are in progress

Treatment Zone Optimization

* Supplemental soil borings
completed in September have
confirmed northern boundary of
treatment zone

A three-dimensional spatial model
will be used in system design and
to mitigate potential interference
with underground utilities and
facility infrastructure
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Unsaturated Soil

Water Table

Shallow Overburden
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Groundwater Flow LEGEND
GRAPHICAL SCALE

@ Vertical heating well E;!H;!E FT

@ Angled heating well
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Bedrock
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Permeable reactive and adsorptive

barrier

Installation of a permeable reactive and adsorptive
barrier using sulfidated microscale zero-valent iron
and colloidal activated carbon 4

Remedial activities will include: MiHPT
Investigation

— Investigation to provide additional high-resolution
data and soil and groundwater data to help refine
the design

— Installation of new monitoring wells upgradient
and downgradient of the treatment area

— Baseline groundwater sampling

— Injection of amendments to form a permeable

Install
treatment zone Monitoring
° ° ° ° ° ° Wells
— Monitoring during injection
— Post-remediation monitoring to assess
performance Install
Permeable
Barrier
Ongoing
Monitoring

Unsaturated Soll

VWater. [able

Reactive Barrier

Groundwater Flow

Jreated
Groundwater

varian

A Siemens Healthineers Company



Seep Treatment V‘ '
Area
Permeable adsorptive barrier

Installation completed

% Vs P

i

— Designed to intercept and capture contaminants g
before water discharges to the stream

— Installation included erosion controls to protect the stream during
construction

— Mats are covered to limit washout and tampering
—  Monthly inspections will be completed for the first six months

— Additional inspections following major rain event will also be completed

Stone Cover

Reactive Core Mat

Stream A Mat Installation (three layers thick)

Fabric Filter
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Building 3
Source Area

Tozer Road
Groundwater

Stream A
Seeps

Building 5
Source Area

Bedrock
Near Buildings
3and5

Open
Field Area
(PSL-10)

Winter

Fall 2023 2023-2024

Detailed Design

reatment System Installation

*NOTE: Estimated schedule, subject to change

Spring 2024 Summer 2024

Treatment System Installation

i Detailed Design & Contractor Procurement

— Treatment System Installation
Remedial Assessment

;

Installation of Injection Wells

Installation

i
N T

Winter
Fall 2024 2024-2025

m Treatment System Operation & Monitoring

of Injection Wells

i Excavation and System Installation |
Aquifer Test & System Design g Baseline Monitoring & Startup

Varian is actively working
with the community and

MassDEP to achieve a
permanent solution at
the site.

For more information:

Visit the project website:
https://beverlysitecleanup.com/

Sign up for our mailing list:
https://beverlysitecleanup.com/more-information/

View recent site documents:
Beverly Public Library Reference Desk
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