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Executive Summary
The 2018 Annual Progress Report (Annual Report) has been prepared on behalf of Pharmacia & Upjohn
Company LLC, (Pharmacia & Upjohn) for the Pharmacia & Upjohn Facility located at 41 Stiles Lane in North
Haven, Connecticut (Site or Facility). The Resource Conservation and Recovery Act (RCRA) identification number
for the Facility is CTD001168533. The Annual Report was prepared in accordance with the Administrative Order
on Consent (Order) issued to Pharmacia & Upjohn by the United States Environmental Protection Agency
(USEPA) pursuant to Section 3008(h) of RCRA. The Order (Docket Number RCRA-01-2011-0027) was executed
on March 31, 2011 and covers Corrective Measures Implementation (CMI) at the Site.
Pfizer Inc. (Pfizer) assumed responsibility for the Site on April 16, 2003 as a result of its acquisition of the
Pharmacia Corporation. Pharmacia Corporation was converted to a limited liability company (LLC) on or about
November 30, 2012 and is now known as Pharmacia LLC. Pharmacia & Upjohn, which owns and operates the
Site, continues to be a subsidiary of Pharmacia LLC. Both Pharmacia & Upjohn and Pharmacia LLC are indirect
wholly-owned subsidiaries of Pfizer. There are no active commercial or industrial activities at the Site, however,
current Site use includes the operation and maintenance of the existing interim remedial systems, including the
Groundwater Treatment Facility (GWTF), and the construction and maintenance of the final Site-wide Corrective
Measures selected for the Site on September 10, 2010 by USEPA with the concurrence of the Connecticut
Department of Energy and Environmental Protection (CTDEEP) and as specified in the Order.
Although Pfizer never operated on the property, Pfizer takes seriously its responsibility to address the conditions
at the Site in order to protect human health and the environment. Pfizer is directing activities associated with the
implementation of the Corrective Measures and compliance with the Order, including primary interaction with
USEPA, CTDEEP, and the Town of North Haven. Pfizer is also building upon past and present community
outreach activities to ensure appropriate public engagement during the implementation of the Corrective
Measures. In all cases, representatives of Pfizer are acting on behalf of Pharmacia & Upjohn, who is the
Respondent to the Order.
During 2018, the CMI Team of contractors and consultants assembled by Pharmacia & Upjohn continued
designing, implementing, and maintaining the Corrective Measures in accordance with the Order. Major activities
and achievements included:



Woodard & Curran operated and monitored the post-ESRC groundwater extraction system (GWES), which
is a final corrective measure. Based on the monitoring data collected by Golder Associates Inc., the GWES
maintained hydraulic control of Unit 1 groundwater during 2018. The extracted groundwater continued to be
treated at the GWTF in accordance with the Site National Pollutant Discharge Elimination System (NPDES)
permit issued by CTDEEP.



Golder Associates collected groundwater monitoring samples in April and September 2018. The
groundwater samples confirmed that samples of Unit 3 groundwater from locations along the Site perimeter
are below the compliance criteria; as of September 2018.



Submitted the Draft Final Design of the West Side Corrective Measures (WSCM) to USEPA and CTDEEP,
obtained permits from the Town of North Haven related to WSCM construction activities, and initiated WSCM
construction activities.
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Pfizer and the CMI Team have worked closely with USEPA, CTDEEP, and the Town of North Haven (Town)
throughout the year. Progress reports were provided to USEPA, CTDEEP, and the Town on a quarterly basis.
Teleconferences were held with USEPA and CTDEEP on an approximately quarterly basis to keep the agencies
apprised of project progress, to obtain agency input, conduct technical reviews, and coordinate focused
teleconferences to discuss specific technical matters. In addition, Pfizer has involved the Town community during
the project, including regular communications with the Citizens’ Advisory Panel (CAP).
As part of the progress towards implementation of the corrective measures, the CMI Team has achieved the
following Progress Goal specifically defined in the Order during 2018:
Activity
Submit Draft Final West Side Corrective Measures
(WSCM) Design Report to USEPA and CTDEEP

Milestone
Type

Milestone
Date

Date
Achieved

Progress
Goal

3/31/2018

3/27/2018

In accordance with the Order, the 2018 Annual Report is divided into the following six Sections:



Section 1 describes the requirements of the Order in relation to the Annual Report and provides a brief
summary of background information regarding the Site and the Corrective Measure selected by USEPA with
concurrence from CTDEEP



Section 2 summarizes the principal CMI activities and corrective measures maintenance activities completed
during 2018



Section 3 provides the hydrogeologic and chemical data collected in 2018 as part of the CMI Groundwater
Monitoring Program, the GWTF Operations, Monitoring & Maintenance (OM&M), and other sampling efforts.



Section 4 assesses the performance of the existing interim corrective measures and the final corrective
measures being installed at the Site



Section 5 describes the institutional control monitoring activities conducted during 2018



Section 6 discusses the OM&M monitoring and major CMI activities planned for 2019

A list of acronyms and abbreviations is provided immediately after the Table of Contents. The Annual Progress
report also includes supporting appendices that provide graphical or tabular presentations of key operational and
monitoring data, technical analysis of the data, and copies of the laboratory reports. In accordance with the Order,
copies of this Annual Report are being made available on the www.upjohnnorthhaven.com website that provides
information to the public concerning CMI progress. Due to the size of the report, not all sections of the 2018
Annual Report have been provided in the website copy. Interested readers can review the complete report
through the digital document repository that can be accessed from the North Haven Memorial Library, or by
contacting Pfizer or USEPA.
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INTRODUCTION
Overview

This 2018 Annual Progress Report (2018 Annual Report) has been prepared by Golder Associates Inc. (Golder)
on behalf of Pharmacia & Upjohn Company LLC (Pharmacia & Upjohn) for the Pharmacia & Upjohn Facility
located at 41 Stiles Lane in North Haven, Connecticut (Facility or Site). The Resource Conservation and Recovery
Act (RCRA) ID number for the Facility is CTD001168533. The location of the Site is shown on Figure 1. Site
monitoring points and features, including the layout of East Side Remedial Components (ESRC), are shown on
the base map provided as Figure 2. This Annual Report was prepared in accordance with the Administrative
Order on Consent (Order) issued to Pharmacia & Upjohn by the United States Environmental Protection Agency
(USEPA) pursuant to Section 3008(h) of RCRA. The Order (Docket Number RCRA-01-2011-0027) was executed
on March 31, 2011 and covers Corrective Measures Implementation (CMI) at the Site (USEPA, 2011).
USEPA retains lead regulatory oversight and jurisdiction for the CMI phase of work under the Order. The
Connecticut Department of Energy and Environmental Protection (CTDEEP) also provides regulatory oversight in
support of the USEPA. The implementation of the corrective measure is intended to satisfy the Connecticut
Transfer Act requirements and be accepted by the CTDEEP as the Site Remedial Action Plan. In addition, the
implementation of the corrective measure is intended to satisfy CTDEEP’s requirements for final closure of the
RCRA units identified at the Site and to satisfy the CTDEEP Remediation Standard Regulations (RSRs)
(CTDEEP, amended June 27, 2013). Approvals from other regulatory agencies, such as the US Army Corps of
Engineers (USACE), CTDEEP Office of Long Island Sound Programs (OLISP) 1, and from the Town of North
Haven have also been obtained, as appropriate, for the implementation of the corrective measures.
Pfizer Inc. (Pfizer) assumed responsibility for the Site on April 16, 2003 as a result of its acquisition of the
Pharmacia Corporation. Pharmacia Corporation was converted to a limited liability company (LLC) on or about
November 30, 2012 and is now known as Pharmacia LLC. Pharmacia & Upjohn, which owns and operates the
Site, continues to be a subsidiary of Pharmacia LLC. Both Pharmacia & Upjohn and Pharmacia LLC are indirect
wholly-owned subsidiaries of Pfizer. Pfizer, the parent company of Pharmacia & Upjohn, has assembled a team of
consultants and contractors (CMI Team) and is directing activities associated with the implementation of the final
Site-wide corrective measure (or remedy) and compliance with the RCRA 3008(h) Order, including primary
interaction with USEPA and CTDEEP. In all cases, representatives of Pfizer are acting on behalf of Pharmacia &
Upjohn, who is the Respondent to the Order.

1.2

CMI Progress Reporting

Section VII.C of the Order describes the general requirements to provide Annual and Quarterly Progress Reports
to USEPA, as discussed below.

1.2.1

Annual Progress Reports

The specific requirements for Annual Reports, as presented in Attachment 3.II.D.2 of the Order, are listed below
and the Section of this Annual Report where each requirement is addressed as shown in parenthesis:



1

A narrative summary of principal activities conducted; (Section 2)

As of October 3, 2016, OLISP became part of the CTDEEP Land and Water Resources Division (LWRD).
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Graphical or tabular presentations of key operational and monitoring data and copies of the analytical data;
(Section 3)



An assessment of the performance of the Corrective Measure during the previous year; (Section 4)



Confirmation that the institutional control monitoring activities required by Section VII.B.5 have occurred;
(Section 5)



A schedule of sampling and field activities to be performed and reported in the following year and any
proposed modifications to the annual Operations, Monitoring and Maintenance (OM&M) activities; (Section
6)

“Corrective Measures” as defined by the Order have either: already been completed or are in the process of being
installed. Progress updates on Corrective Measures installed during this reporting period are summarized in
Section 2 of this 2018 Annual Report. A description of the Interim Remedial Measures (IRM) is presented in
Section 1.4 and updates to the status of the IRM have been provided to USEPA and CTDEEP on an
approximately quarterly basis throughout 2018. The effectiveness of existing interim remedial measures, the
corrective measures components installed, and other controls put in place during CMI in 2018 is summarized in
Section 4. As corrective measures design and construction progress, future Annual Reports will cover final
corrective measures effectiveness. Similarly, several of the institutional controls required by the Order, such as
Environmental Land Use Restrictions (ELURs), will not be in place until the corrective measures are completed,
therefore Section 5 of this report focuses on confirming the monitoring of institutional controls currently in place.

1.2.2

Quarterly Progress Reports

The Order also requires reporting of CMI progress to USEPA on a quarterly basis. During 2018, Pharmacia &
Upjohn submitted quarterly progress reports to USEPA and CTDEEP for the following reporting periods
(submittals dates are in parenthesis):



January through March 2018 (April 30, 2018)



April through June 2018 (July 25, 2018)



July through September 2018 (October 26, 2018)



October through December 2018 (January 29, 2019)

These quarterly progress reports provide a detailed account of CMI progress, list the data collection activities
throughout the year, and provide a short-term projection of work to be completed during the upcoming reporting
period. This Annual Report presents an overview of the CMI activities completed throughout the year and focuses
on the presentation and the evaluation of data collected during the year.

1.3

Site Description

The Site consists of an approximately 80-acre parcel of land located within a commercial/industrial area of North
Haven, Connecticut, as shown on Figure 1. The Site lies within an area of North Haven, Connecticut that has
been used for a variety of industrial activities since the early 1800s. The Site is isolated from residential areas by
active rail lines to the west; inactive and active industrial sites (e.g., the former Circuit Wise facility; Precision
Combustion, and SK PT LLC (i.e. Spectrix), a former off-site landfill, and South Creek to the south and southwest;
the Quinnipiac River and Interstate 91 to the east; and the State Route 40 highway and embankment, inactive
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industrial sites (e.g., the Humphrey Chemical Site), and North Creek to the north. The small parcel of
predominantly tidal wetlands that is adjacent to the northeast corner of the Site is referred to as the North Haven
Land Trust property.

1.3.1

Site History and Current Use

The Site was used for industrial manufacturing beginning in the mid-1800s, when I.L. Stiles & Sons opened a clay
mine and brick yard which operated into the 1930s. The Site was then used by Carwin Chemical Company for
chemical manufacturing from the mid-1940s until 1962 and by the Burndy Corporation for electrical component
manufacturing from circa 1963 to 1975. Upjohn purchased a portion of the Site from the Carwin Chemical
Company, and began, producing specialty and industrial chemicals including pharmaceutical, dye, pigment, and
photographic intermediates, agricultural treatment chemicals, ultraviolet curing initiators, coating and adhesive
additives, and flavor and fragrance components at the Site, in 1962. The remainder of the property was
purchased from the Burndy Corporation by Upjohn in 1975. Chemical manufacturing continued until 1993, when
the manufacturing facilities (buildings, tanks, and pipelines) were dismantled and demolished to grade.
Wastes generated at the Site during historical operations primarily included chemical manufacturing process
wastes and wastewater treatment residuals (WWTR) consisting of several different types of organic chemicals
and metals, including, among others, volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), polychlorinated biphenyls (PCBs), and lead. A more detailed Site description, including a detailed
conceptual Site model, can be found in the Final Investigation Report (FIR) (Golder, 2006) and the Final Revised
Corrective Measures Study (CMS; Golder, 2010).
Several IRM have been put in place over the past 20-plus years to protect human health and the environment
while the Site investigations and risk assessments were completed, and while corrective measures were designed
and constructed. These IRM include limiting access to and securing the Site, construction of interim covers over
impacted soils, consolidation and isolation of WWTR, removal and off-site disposal of some impacted soil and
sediment, management of storm water runoff, operation of an interim groundwater extraction system, and
construction and continued operation of an on-Site groundwater treatment system. A more complete description
of the IRM completed at the Site can be found in the Statement of Basis (USEPA, 2010a) and the Final Revised
CMS. These IRM will be maintained by Pharmacia & Upjohn until the final corrective measures are installed. In
several portions of the Site, the IRM have been or will be incorporated into the final remedy.
Since the establishment of the Order, and as described in Section 2 of this report, Pharmacia & Upjohn has
completed construction of several of the major components of the final remedy. Current Site use includes
operation and maintenance of the final remedial systems and remaining IRM, along with CMI construction
activities. Current Site activities include operation of the groundwater extraction system (GWES) and on-Site
groundwater treatment facility (GWTF) 2, maintenance of the protective barrier cover and low permeability cover
systems on the east side of the Site, and West Side Corrective Measures (WSCM) construction activities on the
west side of the Site. Woodard & Curran, on behalf of Pharmacia & Upjohn, manages and maintains the Site,
provides 24-hour per day presence, controls access to the Site through locked chain-link fenced gates, maintains
signage warning trespassers to keep out, and regularly inspects the Site.

2 The on-Site GWTF is operated by Woodard & Curran in accordance with National Pollutant Discharge Elimination System (NPDES) Permit
CT0001341, issued by CTDEEP on September 25, 2018.

5

January 2019

1.3.2

033-6231-004

Site Geology and Hydrogeology

Geologic units underlying the Site have been correlated with published geologic unit designations and have then
been assigned informal hydro-stratigraphic designations, from the youngest (Unit 1) to the oldest geologic unit
(Unit 4). Unit 1, Unit 2 and Unit 3 together comprise the unconsolidated geologic units (i.e., overburden) that
overlie bedrock (Unit 4). Additional discussion of the geologic units investigated as part of remediation and
investigation activities at the Site are as follows:



Unit 1 – Undifferentiated, surficial man-made fill, Alluvial Sands, marine estuarine deposits and peat;



Unit 2 – Silty Clay, occasionally varved, assigned to the New Haven Clay or more informally the “Quinnipiac
Silt-Clay”. This unit acts as an aquitard, which isolates groundwater in Unit 1 from Unit 3 and Unit 4;



Unit 3 – Deltaic Sand of Muddy River Delta Deposits (Unit 3b) and “lower sand” outwash- of the Quinnipiac
River valley (Unit 3a); and,



Unit 4 – New Haven Arkose, bedrock assigned to the Newark Group of the Hartford Basin.

Unit 1 is generally separated hydraulically from Units 3 and 4 by the Unit 2 silty clay/clayey silt layer, with the
exception of a small area where Unit 2 is thinned or absent at the north side of the Site. The surficial groundwaterbearing unit at the Site is contained within Unit 1. The groundwater flow in Unit 1 generally trends eastward
towards the Quinnipiac River. In portions of the Site, the Unit 1 aquifer has been historically impacted by
compounds diffusing from the Dense Non-Aqueous Phase Liquid (DNAPL) present in the Former Production Area
on the western side of the Site (which was largely removed by ISTR during previous phases of the CMI) and, to a
lesser extent, from the WWTR present on the eastern side of the Site. Unit 1 groundwater is currently being
contained by the combination of the hydraulic barrier wall (HBW) and the GWES. The Unit 1 groundwater,
collected by the GWES, is treated by the GWTF prior to discharge to adjacent surface water.
Deeper groundwater at the Site flows from recharge areas within the Upland Terrace, located west of the Site
(elevation about 20 ft. above mean sea level (MSL)), then easterly through Unit 3 and Unit 4 underlying the silty
clay/clayey-silt aquitard (Unit 2). Vertical hydraulic gradients are generally downward in the western portion of the
Site and upward in the eastern portion of the Site; near the Quinnipiac River. Chemical impacts present in Unit 3
and 4 groundwater are significantly less than chemical impacts in Unit 1 groundwater. Units 3 and 4 groundwater
does not discharge directly into surface water but rather, flows southerly along the Quinnipiac River within the Unit
3 and 4 aquifers, with a small fraction seeping slowly upward through the Unit 2 silty clay/clayey silt into Unit 1 in
the eastern portion of the Site where vertical gradients are upward.
A complete conceptual Site model, including detailed discussion of the Unit 3 and 4 groundwater to surface water
discharge pathway is discussed in more detail in the FIR and the CMS. During 2014, Pharmacia & Upjohn
updated the Site conceptual hydrogeologic and chemical transport model for Unit 3 groundwater in the vicinity of
Unit 3 monitoring well SEC-7D. The refinements to this model in the northern portion of the Site were presented in
the revised SEC-7D Pre-Design Investigation Report and Preliminary Design Proposal (SEC-7D PDI/PDP),
submitted to USEPA and CTDEEP in February 2014 (Golder, 2014b). The conceptual Site model continues to
evolve as new hydrogeologic and chemical data is collected as part of the CMI and post-East Side Remedial
Components (post-ESRC) monitoring programs.
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Description of Selected Corrective Measure (Remedy)

The Corrective Measure selected by USEPA for the Site is presented in the USEPA Final Decision and Response
to Comments Document (USEPA, 2010b) and is described in the Order as follows:



Construction of a hydraulic control system for shallow groundwater (hydrogeologic Unit 1) consisting of a
perimeter sub-grade low-permeability vertical barrier and a groundwater extraction system that will intercept
contaminated groundwater, thus preventing impacts to the Quinnipiac River and to the adjacent North Creek
and South Creek. Collected groundwater will be treated in the existing on-site Groundwater Treatment
Facility prior to discharge in accordance with a CTDEEP National Pollutant Discharge Elimination System
(NPDES) Permit;



Construction, regular sampling and evaluation of data from monitoring wells and piezometers both inside and
outside the hydraulic barrier wall to verify long-term performance of the Unit 1 hydraulic control system;



Monitoring of deep groundwater (in hydrogeologic Units 3 and 4) to assess continued compliance with the
groundwater Performance Standards. This component of the remedy includes further investigation of well
SEC-7D and implementation of focused remedial measures, if determined necessary by USEPA;



Treatment of the most highly contaminated area on the Site, which contains Dense Non-Aqueous Phase
Liquid (DNAPL), using in-situ thermal remediation (ISTR), including operation of appropriate air pollution
controls, thereby eliminating this area as the most highly contaminated area of the Site;



On-site management of polychlorinated biphenyl (PCB)-impacted materials below protective barrier cover
systems and low permeability cover systems under a Determination of Toxic Substances Control Act (TSCA)
PCB Risk-Based Disposal Approval (40 C.F.R. § 761.61(c));



Stabilization and installation of low-permeability cover systems for both the North and South Piles on the
east side of the Site to safely contain contaminated materials, prevent future contact with the materials,
reduce infiltration into these areas, and reduce groundwater impacts from the Piles;



Construction of protective barrier and low-permeability cover systems over remaining portions of the east
side of the Site to allow it to be safely used by maintenance workers and visitors;



Construction of protective barrier covers over the west side of the Site to allow safe commercial/light
industrial redevelopment of this portion of the Site;



Focused remediation of Quinnipiac River sediment in two areas of the tidal mud flats (portions of Tidal Flat
Nos. 1 and 2) and in a small stretch of South Creek, in a manner that will balance ecological benefits derived
from the removal of the highest concentrations of key contaminants while minimizing the damage to
ecological habitat that would result from sediment removal;



Enhancement of the east side ecological habitat, including creation of higher ecological value uplands and
freshwater wetlands habitat. Construction of walking trails for interpretative environmental education and
guided viewing of the enhanced habitats, which habitats will be maintained as an ecological preserve
overlaying the constructed protective remedy;
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Placement of institutional controls, including CTDEEP Environmental Land Use Restrictions, to prohibit
residential 3 development and other residential uses (e.g., schools, hospitals, day care centers), restrict
groundwater use, and prevent disturbance to or demolition of engineered controls constructed on the Site;
and



Long-term operation, monitoring, and maintenance (OM&M) of the Site to verify continued protection of
human health and the environment and compliance with Performance Standards.

1.5

Performance Standards and Master Plan Schedule

The Order includes “Performance Standards” which define the performance requirements for the corrective
measure. The Performance Standards are provided in Attachment 2 of the Order, and contain both numerical
criteria and narrative requirements, such as references to meeting the requirements of specific Sections of the
CTDEEP RSRs.
The Order also includes the CMI “Master Plan Schedule” (Order Attachment 6), which contains projected
completion dates (Major Milestones and Project Goals) for major work plans, design documents, field work,
construction work, and reports necessary to comply with the Order and implement the Corrective Measures. A
copy of the Master Plan Schedule is provided as Figure 3. Completion symbols and dates have been added to
this schedule indicating when the Major Milestones and Progress Goals have been achieved to date. The Order
provides a process for modifying the “Master Plan Schedule” and documents these changes in the Quarterly
Progress Reports. No changes were made to the Master Plan Schedule in 2018.
A table summarizing the status of the milestones is provided below. As shown below, Pharmacia & Upjohn
achieved the Progress Goal “Submit Draft Final Design of West Side Remedial Components” on March 27, 2018.
Pharmacia & Upjohn is confident that the remaining Order obligations will be achieved consistent with the RCRA
2020 goals.

3

Section VII.B.5.b.i of the new RCRA 3008(h) Order excludes ‘controlled community access via guided interpretive trails on the east side’ from
‘outdoor recreational use,’ which is included in the definition of ‘residential use’ under the CT RSRs at Section 22a-133q-1.
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Milestone
Date
2011

Date
Achieved

Status as of
December 31, 2018

Progress
Goal

8/26/2011

6/1/2011

Approved by CTDEEP.
No USEPA approval
required.

Major
Milestone

6/16/2011

6/3/2011

Submit CMI Work Plan

Major
Milestone

11/18/2011

9/30/2011

Submit ESRC Component
Implementation Work Plan
(including PDI Sampling and
Analysis Plan)

Major
Milestone

1/13/2012

9/30/2011

Approved by USEPA
and CTDEEP after
revisions.

Complete ISTR Pilot System
Construction
Submit Sediment PDI Report
and Sediment Remediation PDP

Progress
Goal
Progress
Goal

1/22/2013

4/16/2012

Completed.

6/28/2013

8/28/2012

Submit SEC-7D PDI/PDP

Progress
Goal

3/21/2013

9/14/2012

Complete ISTR Pilot Study

Progress
Goal

3/18/2013

11/14/2012

Completed.

Approved by CTDEEP.
No USEPA approval
required.

Activity
Submit NPDES Request for
Determination Concerning
Wastewaters from ISTR Pilot
System Operation
Submit Draft ISTR Pilot System
Design and Pilot-Study Work
Plan

Milestone
Type

Approved by USEPA
and CTDEEP after
revisions.
Approved by USEPA
and CTDEEP after
revisions.

2012

Approved by USEPA
and CTDEEP.
Approved by USEPA
after revisions;
CTDEEP deferred
review to USEPA.

2013
Submit NPDES Request for
Determination Concerning
Wastewaters from ESRC
Construction Activities
Submit Unit 1 Groundwater
Hydraulic Controls Draft Final
Design Package

Progress
Goal

7/3/2014

2/19/2013

Major
Milestone

6/4/2013

3/22/2013 4

Submit Draft Final Design
Package for Remaining ESRCs

Major
Milestone

6/5/2015

3/22/2013

Submit ISTR Pilot Study Report
and PDP

Major
Milestone

11/13/2014

8/30/2013

Approved by USEPA
and CTDEEP after
revisions.
Approved by USEPA
and CTDEEP after
revisions.
Approved by USEPA
after revisions;
CTDEEP deferred
review to USEPA.

2014
Submit Full-Scale ISTR Draft
Final Design

Progress
Goal

9/25/2015

12/11/2014

Approved by USEPA
after revisions;
CTDEEP deferred
review to USEPA.

4

The Groundwater Extraction System (GWES) Hydrogeologic Design Draft Final Design (DFD), Appendix H of the ESRC Corrective Measures
Design Report, was submitted on May 6, 2013.
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Activity

Milestone
Type

Submit GWTF NPDES Request
for Determination of Permit
Modification to CTDEEP related
to Operation of the Full-Scale
ISTR

Progress
Goal

Complete Full-Scale ISTR
System Construction

Progress
Goal

Milestone
Date
2015

Date
Achieved

Status as of
December 31, 2018

10/30/2015

3/3/2015

Approved by CTDEEP.
No USEPA approval
required.

10/26/2017

5/29/2015

Completed.

2016
Complete Full-Scale Treatment
of DNAPL using ISTR

Progress
Goal

12/24/2019

2/8/2016

Completed.

Submit Construction Completion
Report for East Side Areas

Major
Milestone

3/31/2020

6/1/2016

Approved by USEPA
and CTDEEP after
revisions.

Submit DNAPL Component
Construction Completion Report

Major
Milestone

9/23/2016

Approved by USEPA
after revisions;
CTDEEP deferred
review to USEPA.

3/27/2018

Approved by CTDEEP;
USEPA deferred review
to CTDEEP.

3/31/2020

2018
Submit Draft WSCM Design
Report to USEPA and CTDEEP

2.0

Progress
Goal

3/31/2018

PRINCIPAL ACTIVITIES CONDUCTED

Given its scope and magnitude, Pharmacia & Upjohn has divided the corrective measure selected by USEPA into
separate components and has assembled the CMI Team to design and construct them. Current members of the
CMI Team along with their roles and responsibilities are summarized below.



Pharmacia & Upjohn Company LLC (Site Owner and Operator) – Overall project direction and management
provided by Pfizer on behalf of Pharmacia & Upjohn



BSI EHS Services and Solutions (BSI). – Assists Pfizer with project management and technical review



Woodard & Curran – Site management, operation and maintenance of the GWES and GWTF, and strategy
related to CTDEEP compliance



Golder Associates Inc. (Golder) – Environmental Consultant and WSCM Design



Amy S. Greene Environmental Consultants, Inc. (ASGECI) – Monitoring and Maintenance of the East Side
Remedial Components (ESRC) Ecological Enhancements
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Vita Nuova, LLC (Vita Nuova) – Ecological Enhancement, West Side redevelopment, and Community
Relations consultant



Great Lakes Environmental and Infrastructure Solutions, Inc. (GLEI) – WSCM Construction

This Section addresses the Annual Report requirements to provide a narrative summary of principal activities
completed in the reporting year. As such, this Section provides a summary of the principal CMI activities
performed by the CMI Team during 2018.

2.1

Communications with USEPA and CTDEEP

Progress teleconferences were held on March 21, June 20, September 19, and December 19, 2018.
Representatives of the USEPA, CTDEEP, and the CMI Team selectively attended the teleconferences as needed
and as their schedules allowed. A variety of topics were discussed during the teleconferences including the
progress of USEPA and CTDEEP technical reviews of CMI Team submittals, WSCM design and construction
activities, groundwater monitoring results, community outreach activities, and transitioning from the RCRA Order
to a CTDEEP Stewardship Permit.
The CMI Team remained in regular communication with the USEPA and CTDEEP during 2018 through email
correspondence and telephone conversations between Pfizer and various Agency staff. Key correspondence
between the Agencies and the CMI Team is provided in Appendix A.

2.2

Groundwater Treatment Facility Permitting and Operation

During the first three quarters of 2018, Woodard & Curran operated the GWTF in accordance with NPDES Permit
CT0001341, initially issued by CTDEEP on January 8, 2010 (CTDEEP, 2010). As provided by the State of
Connecticut regulations, as an administratively complete permit renewal application was submitted to CTDEEP in
a timely fashion on July 3, 2014, the GWTF continued to operate in accordance with the permit approved on
January 8, 2010 and subsequent Regulations of Connecticut State Agencies (RCSA) 22a-430-3(i) approvals until
a new permit was issued in the fourth quarter of 2018, as discussed below.
During the first three quarters of 2018, representatives of Pharmacia & Upjohn and the CMI Team continued
discussions with CTDEEP regarding the supplemental information provided during 2017 related to the NPDES
permit renewal application. On August 16, 2018, a public notice regarding the renewal of the NPDES permit was
placed on the CTDEEP Website and in the New Haven Register, initiating the 30-day public comment period on
the draft permit. CTDEEP issued the renewed NPDES Permit CT0001341 on September 25, 2018. The renewed
permit has an effective date of October 1, 2018 and expires on September 30, 2023 (See Appendix A).
Woodard & Curran operated the GWTF in accordance with the renewed NPDES Permit CT0001341 during the
fourth quarter of 2018 (CTDEEP, 2018). Woodard & Curran also initiated modifications to the non-treatment
components of the GWTF (i.e. pre-treatment water storage capacity) to better align with the current and future
anticipated treatment volumes and flowrates. Specifically, the Well Surge Tank (WST) was taken out of service
and the new Equalization Tanks were placed into service on November 30, 2018 to prepare for the demolition of
the WST during 2019 and the construction of a protective-barrier cover system in the area where the WST was
located as part of the WSCM. (See Figure 2 for the location of the WST and the Equalization Tanks).
On December 26, 2018, an Alternative Evaluation Report for the Groundwater Treatment Facility, prepared by
Brown and Caldwell (Brown and Caldwell, 2018), was submitted to CTDEEP to satisfy the requirements of
Section 10.D.2 of the NPDES permit. The report presents the basis of design for the GWTF and evaluation of
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technology alternatives. The report includes the preferred combination of alternatives, required permits and
approvals, and an implementation schedule for supporting testing, design, and construction.

2.3

Groundwater Monitoring

The 2017 Annual Progress Report (2017 Annual Report), which summarized the 2017 CMI progress and the
results of the 2017 groundwater monitoring program, was submitted to USEPA and CTDEEP on January 30,
2018. USEPA provided comments on the 2017 Annual Report via email on April 4, 2018. The CMI Team
responded to the USEPA comments on June 1, 2018 and provided drafts of the intended revisions to the 2017
Annual Progress Report for USEPA review. On August 1, 2018, USEPA approved the response to comments
and the proposed revisions to the 2017 Annual Report. (See Appendix A). Golder distributed copies of the
revised 2017 Annual Report on August 16, 2018.
Section 6.1 of the 2017 Annual Report provided the scope and schedule for the groundwater monitoring activities
that were anticipated to be performed in 2018 to fulfill the Order requirements to conduct groundwater monitoring.
The groundwater activities conducted in 2018 are, in part, a continuation of the groundwater monitoring activities
previously reported to USEPA and CTDEEP in the 2011 through 2017 Annual Reports (Golder, 2012a, 2013a,
2014a, 2015, 2016, 2017, 2018a).

2.3.1

Post-ESRC Groundwater Monitoring

The following routine post-ESRC groundwater monitoring activities derived from the Post-CMI Groundwater
Monitoring Plan, approved as Appendix D of the ESRC Corrective Measures Design Report (CMDR; WRS, Brown
and Caldwell, and Golder, 2014) 5, were implemented in 2018, and are discussed in Section 3.0 of this report:



Synoptic groundwater level measurements were collected from selected Unit 1, Unit 3 and Unit 4 wells on
April 19, 2018 and September 17, 2018.



The data from the continuous water level measurement devices (dataloggers) installed along the periphery
of the Site were analyzed and used to adjust GWES operation, as necessary, to maintain Unit 1 hydraulic
control. Dataloggers were downloaded and the data evaluated on an approximately monthly basis
throughout 2018. As proposed in the 2018 Annual Report, and discussed in Section 3 below, certain
dataloggers were removed from service in July 2018 as inward gradients and operating conditions for those
areas were well established.



Dataloggers installed in wells that required modification during WSCM construction (i.e., STP-01, STP-05,
STP-07, STP-10, GW-NFPA01, and GW-NFPA06) were removed from the wells on November 15, 2018 and
were reinstalled, following completion of well modification activities on December 20, 2018; as discussed in
detail below in Section 3 and in Appendix C-2.



Between September 17, 2018 and September 20, 2018, groundwater samples were collected from Unit 1
monitoring wells GW-NFPA07, GW-HBW03, GW-HBW11, GD-5S, DM-5S, DM-7S, GW-HBW12,

5 While the ESRC CMDR used the term “post-CMI Groundwater Monitoring,” and included the Post-CMI Groundwater Monitoring Plan, the plan
described the monitoring activities to be performed during the first two to three years following completion of the ESRC. As the post-CMI period
will formally begin after approval of the overall Site Construction Completion Report (coinciding with issuance of the CTDEEP Stewardship
Permit and termination of the USEPA Order), the term post-ESRC groundwater monitoring will be used during the remainder of this report and
during the period between completion of the ESRC and the official start of the post-CMI period. It is anticipated that the data collected between
the completion of the ESRC and the submission of the Stewardship Permit Application will be used to develop a long-term Post-CMI Groundwater
Monitoring Plan associated with the Stewardship Permit.
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GW-HBW06, GW-HBW13, and GW-HBW07; located outside the HBW, and from Unit 3 perimeter monitoring
locations DM-5D, DM-7D, DM-9D, MP-20DR, MW-35D, GD-3D, and GD-4D. These samples were collected
concurrently with the non-routine samples discussed below.
The data from these monitoring activities implemented by Golder in 2018 are presented and evaluated in Section
3.0 of this 2018 Annual Report.

2.3.2

Non-routine Sampling and Monitoring

Various non-routine water level monitoring and groundwater sampling activities were implemented in 2018 to
monitor CMI activities, the performance of the Corrective Measures, and to provide data to develop the scope of
longer-term monitoring activities. These non-routine sampling and monitoring activities included:



Groundwater samples were collected from Unit 3 wells GD-3D, GD-4D, and deep unconfined aquifer wells
GW-U303 and GW-U309 on April 19, 2018 to monitor groundwater conditions in the vicinity of Unit 3
monitoring well SEC-7D.



Groundwater samples were collected from shallow Unit 1 wells GW-U103 and GW-NFPA07, deep
unconfined wells GW-HBW17, GW-U303, and GW-U309; and Unit 3 wells SEC-7D, GD-3D, and GD-4D
between September 18, 2018 and September 20, 2018 to provide continued monitoring of groundwater in
the vicinity of Unit 3 monitoring well SEC-7D. Unit 1 well GW-NFPA07 and Unit 3 wells GD-3D and GD-4D
are also part of the post-ESRC monitoring.

Data generated from these non-routine activities are discussed briefly in Section 3.3 and are provided to USEPA
and CTDEEP in the appendices of this 2018 Annual Report.

2.4

East Side Remedial Components

Construction of the ESRC was completed in 2016 and USEPA approved the ESRC Construction Completion
Report (NorthStar, 2016) on August 25, 2016. The only remaining obligation related to the ESRC under the Order
is ongoing OM&M of the installed corrective measures. Throughout 2018 Woodard & Curran and other CMI Team
members periodically inspected the cover systems for damage from erosion and wildlife in accordance with the
ESRC OM&M Plan. No areas of erosion or surface damage requiring repair were identified during 2018.
2018 is the fourth of five required years of monitoring following completion of the ESRC and the associated
ecological enhancements. ASGEI continued ongoing maintenance and monitoring of the ecological
enhancements, as required by the Inland Wetlands Commission Permit to Conduct Regulated Activity and Site
Plan Referral I12-11. Monitoring of the ecological enhancements was conducted during October and November
2018. ASGECI also continued maintenance and monitoring of the tidal wetlands mitigation areas and prepared
and submitted the following permit-required reports during 2018:



The 2017 Wetlands Mitigation Monitoring Report, which reports on the third year of monitoring of the tidal
wetlands mitigation areas associated with USACE Permit NAE 2012-1039 and CTDEEP OLISP/LWRD
permit #201300533-KR was submitted to the Town of North Haven on January 30, 2018, with courtesy
copies provided to the USEPA and CTDEEP Project Managers.



The 2017 Ecological Enhancements Monitoring Report, which is required by the Town of North Haven IWC
Permit to Conduct Regulated Activity and the Town of North Haven Site Plan Referral #12-11 was submitted
to the Town of North Haven on March 9, 2018, with courtesy copies provided to the USEPA and CTDEEP
Project Managers.
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On June 30, 2018, Pharmacia & Upjohn submitted a request to remove the Granular Activated Carbon (GAC)
canisters installed on the South Pile and Former Aeration Lagoon (FAL) vents as precautionary measures during
construction of the ESRC. USEPA approved the request on July 3, 2018 and the canisters were removed from the
South Pile and FAL on July 19, 2018. A copy of the approval is included in Appendix A. Pharmacia & Upjohn
continues to maintain the GAC canisters installed on the North Pile vents.

2.5
2.5.1

West Side Corrective Measures
WSCM Design and Permitting

On March 27, 2018 the Draft Final Design of the WSCM was submitted to USEPA and CTDEEP, which achieved
the revised Order Progress Goal “Submit Draft Final Design of West Side Remedial Components (WSRC)”. On
June 4, 2018, CTDEEP provided conditional approval of the Engineered Control Variance Request; submitted as
part of the Draft Final WSCM Design Report (Golder, 2018b). USEPA deferred review of the WSCM to CTDEEP,
which completed the review and approval process for the WSCM Design.
On April 24, 2018, the CMI Team submitted applications to the Town of North Haven Inland Wetlands
Commission (IWC) for Permission to Conduct a Regulated Activity and for a Site Plan Referral, and to the
Planning and Zoning Commission (P&ZC) for Site Plan Approval, Costal Area Management Site Plan Review,
and Fill Permit. On May 10, 2018, adjacent property owners were provided notification that a public hearing was
to be held concerning the request to conduct a regulated activity during the upcoming IWC meeting scheduled for
May 23, 2018. During the May 23, 2018 meeting, the Town of North Haven IWC held a public hearing and the
CMI Team provided a brief presentation on the WSCM construction activities and answered questions asked by
the IWC and some of the community members that were in attendance. Following the public hearing the CMI
Team received approval to conduct the regulated activities and a positive Site Plan Referral to the P&ZC. On
June 4, 2018, adjacent property owners were provided notification that a public hearing was to be held concerning
the fill permit during the upcoming P&ZC meeting scheduled for June 4, 2018. The CMI Team presented the
proposed WSMC construction activities during the June 4, 2018 Town of North Haven P&ZC Meeting. Following
the public hearing section of the meeting, the CMI Team received Site Plan approval, Excavation/Fill Permit
approval, and Coastal Area Management Consistency Review approval. Conditional approval letters were
received on from the IWC and the P&ZC on May 30, 2018 and August 7, 2018 respectively. Revised plans, with
minor revisions requested by the IWC and P&ZC, were submitted to the Town of North Haven on September 14,
2018, and final copies of the drawings were delivered to the Town of North Haven on November 9, 2018.

2.5.2

WSCM Remedial Construction

Pharmacia & Upjohn selected Great Lakes Environmental & Infrastructure Solutions, Inc. (GLEI) to construct the
WSCM. Golder and GLEI mobilized to Site on October 22, 2018 and began WSCM construction activities. The
following sections discuss progress towards constructing the WSCM during 2018. The discussion is arranged
thematically rather than chronologically, as the WSCM Team successfully progressed many concurrent
construction activities. The locations of specific groundwater monitoring wells and Site features are shown on
Figure 2.

Mobilization and Site Preparation Activities
During the month of November, GLEI conducted a variety of Site preparation activities including installing erosion
and sedimentation (E&S) controls, utility clearance in areas to be disturbed, clearing and grubbing areas targeted
for future cover system installation, establishment of decontamination pads, and installation of a stabilized
construction entrance. Representatives from the Town of North Haven visited the Site to inspect the E&S controls
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on November 8, 2018. In accordance with the Town of North Haven permits, GLEI notified the Town of North
Haven Zoning Enforcement Officer that installation of the E&S controls was complete on December 3, 2018.

Air Monitoring Activities
Perimeter air monitoring was conducted in accordance with the USEPA approved Perimeter Air Monitoring Plan
(PAMP) included as Appendix E of the Draft Final WSCM Design Report. The PAMP addresses community health
and safety and identifies actions and/or measures to ensure that the public, employees, or visitors to the Site are
protected from exposure to potential Site impacts.
GLEI contracted Emilcott Associates (Emilcott) of Morristown, New Jersey to implement the PAMP during
construction. In accordance with the PAMP, two continuous air monitoring stations, including equipment for
monitoring meteorological conditions and for collection of airborne particulates (PM10) data were operated
starting on October 29, 2018. In addition, laboratory particulate samples were collected during intrusive activities
on November 14, 2018 and December 10, 2018 for off-Site analysis of PCB and lead concentrations. The results
from all the PAMP monitoring were below Site action levels and will be provided to USEPA and CTDEEP as part
of the WSCM Construction Completion Report.

Well Modifications
GLEI contracted Sima Drilling (Sima) of Cheshire, Connecticut to abandon and modify (i.e., extend interior well
casings, construct flush mount boxes, etc.) the groundwater monitoring wells located on the west side of the Site
as specified in the WSCM Draft Final Design. Sima was on Site between November 12, 2018 and November 16,
2018 and December 12, 2018 and December 13, 2018 to complete well abandonment and modification activities.
In several locations, monitoring well casings were temporarily extended above final design elevations, and will be
brought to the design elevations during the second quarter of 2019 after other portions of the WSCM construction
have been completed. Wells that were abandoned during 2018 WSCM activities are shown on Figure 2. The
modifications to the monitoring point elevations are provided in Table 1.
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Subgrade Preparation for Installation of Cover System

Site Preparation and Cover System Construction
GLEI completed the following WSCM Site preparation and cover system construction activities in 2018:



Demolition of the concrete pads remaining from the ISTR activities and preparation of the area to the north of
the GWTF to receive excavated soil and fill that was not suitable for reuse.



Demolition of ISTR Subarea A, including removal of the lightweight concrete vapor cover and placement of
broken concrete in the consolidation area north of the GWTF; use of ISTR Subarea A and Subarea B
imported fill layer aggregate materials as grading fill on portions of the West Side; and cutting the abandoned
ISTR wells to an elevation below the planned cover system subgrade.



Removal of select portions of the existing interim asphalt cover system; clearing and grubbing areas along
the northern, western, and southern Site perimeters; excavation of existing fill materials so that the grades
along Site perimeter match existing surrounding grades and placement of the excavated fill material in the
consolidation area north of the GWTF.



Construction of approximately 75 percent of the crushed stone/gravel protective cover system.

GLEI stabilized the West Side areas, in preparation for a planned winter shutdown, during the week of December
17, 2018 and demobilized for the 2018 construction season on December 21, 2018. GLEI is anticipated to return
to the Site in the spring of 2019 to complete WSCM construction.
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Stewardship Permit

The Order anticipates that at some point after USEPA approves the Corrective Measures Construction
Completion Report, CTDEEP will issue a Stewardship Permit for the Site. Following the approval of the
Stewardship Permit, the long-term OM&M of the Site will be conducted under CTDEEP Stewardship Permit and
all or part of the Order will be terminated. Pharmacia & Upjohn has been discussing the general process for
review and approval of a future Stewardship Permit with CTDEEP and USEPA, and a pre-application meeting
with CTDEEP and USEPA is tentatively scheduled for the first quarter of 2019. In preparation for that meeting, on
December 20, 2018, the CMI Team submitted a letter to USEPA and CTDEEP providing a high-level overview of
the Long-Term Groundwater Monitoring program that Pharmacia & Upjohn is proposing for inclusion with the
future CTDEEP Stewardship Permit.

2.7

Community Outreach

Pfizer and the CMI Team have conducted several local meetings and presentations as part of implementation of
the Community Relations Plan (Appendix H of the CMI Work Plan; Golder, 2012b). Key community outreach
activities during 2018 included:



The CMI Team continued to post information about CMI progress on the project website at
www.UpjohnNorthHaven.com, and to maintain the Site Repository digital library which can be accessed at
the North Haven Memorial Library.



Representatives of the CMI Team attended two of the North Haven Economic Development Breakfast
events on April 12, 2018 and October 25, 2018 to engage with local business leaders.



An article entitled “North Haven PZC approves permit for gravel fill at Upjohn Site” dated June 6, 2018
appeared online and in the print version of the North Haven Citizen. The article included information on the
Site history and Site remediation progress.



The CMI Team provided a written update on progress at the Site to members of the North Haven CAP on
October 1, 2018.



Copies of a fact sheet, providing information about the WSCM construction activities, were distributed to the
First Selectman, Town of North Haven Fire Department, and other Town of North Haven emergency service
providers on October 24, 2018.



A community relations briefing was provided to the WSCM construction team on October 24, 2018 in
advance of construction activities.

3.0

DATA SUMMARY AND CONCLUSIONS

The Order includes a requirement to conduct groundwater monitoring both during corrective measures
implementation (CMI groundwater monitoring) and during long-term OM&M following the completion of remedy
construction (post-CMI groundwater monitoring). The Post-CMI Groundwater Monitoring Plan, approved as
Appendix D of the ESRC Corrective Measures Design Report (WRS, Brown and Caldwell, and Golder, 2014),
made provisions to adapt the groundwater monitoring scope to changes in Site conditions and linked the process
of communicating the modifications to the groundwater monitoring program to USEPA and CTDEEP to the Annual
Reports. Accordingly, the intended groundwater monitoring to be implemented in 2018 was described in Section
6.1 of the 2017 Annual Report, which was approved by USEPA on August 1, 2018 (see Appendix A).
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Section 6.1 of the 2017 Annual Report described six objectives for the groundwater data collection activities
during 2018, as follows:



Objective 1: Monitor Unit 1 Groundwater Hydraulic Control



Objective 2: Evaluate Post-ESRC Groundwater Flow Directions in Unit 1



Objective 3: Monitor Unit 1 Groundwater Quality Outside the HBW



Objective 4: Monitor Unit 3 & 4 Groundwater Flow Directions and Vertical Gradients



Objective 5: Demonstrate Compliance with Unit 3 Performance Standards at Downgradient Property
Boundary



Objective 6: Monitor Groundwater Chemistry in the Vicinity of Unit 3 Well SEC-7D

Section 3 of this 2018 Annual Report summarizes the data collected to monitor operations of the GWES and
GWTF, and the groundwater monitoring data collected during 2018 in accordance with the objectives described
above.

3.1

Assessment of Performance of the Groundwater Extraction System
and Groundwater Treatment System

As mentioned above, the Order requires continued assessment of the performance of the remedy through
groundwater monitoring and operation of the corrective measures. Discussion of GWES and GWTF performance
and operations during 2018 are included in the following sections.

3.1.1

Summary of GWES Operations and Maintenance

During the 2018 monitoring period, Pharmacia & Upjohn operated the Post-ESRC GWES consisting of extraction
wells PW-1R, PW-2RA, PW-4R, PW-5R, PW-9, PW-10, PW-16A, TPW-1N, and the extraction sumps, located
within both the north and the south groundwater collection trenches (S1N, S2N, S2S, and S1S) 6. The locations of
the GWES extraction wells and sumps are shown on Figure 2. Table 1 summarizes the sub-grade construction
details of the wells and sumps including screen lengths, well types, and surficial measuring point elevations for
the extraction wells and the surrounding monitoring wells.
During the 2018 monitoring period, the GWES was operated to maintain target water elevations in the extraction
wells and collection trenches. Flow rates from each extraction well were adjusted by altering pump speeds via
variable frequency drives (VFD), in order to achieve the target groundwater elevations. As discussed in Section
3.1.3, these target elevations were modified periodically to improve hydraulic control, based on assessment of
data collected as part of the hydraulic control monitoring program. Daily averages of instantaneous pumping rates
are summarized in Table B-1 in Appendix B.

6 Well PW-5R was taken offline in February 2015 due to operational issues. As hydraulic control in this portion of the Site was sufficiently
maintained by PW-1R and PW-4R, PW-5R was not operated during 2016, 2017, or 2018. PW-10 was taken offline in June 2017 and remained
offline throughout 2018 as hydraulic control was consistently demonstrated in the PW-11/GW-HBW06 monitoring pair with the operation of
extraction wells PW-4R and PW-16A. Both PW-5R and PW-10 are being maintained as part of the GWES as contingency groundwater extraction
locations.
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Pharmacia & Upjohn proposed in the February 2014 SEC-7D PDI/PDP to implement a program to pump
groundwater from TPW-1N 7 at an initial rate of 5 gpm with the objective of hydraulically controlling the impacts
detected at SEC-7D and GW-HBW17 and limiting the spread of these impacts to downgradient Unit 3 wells GD3D and GD-4D. Operation of TPW-1N is also anticipated to hydraulically control impacts at deep unconfined
perimeter well GW-U309. This program of pumping groundwater from TPW-1N at a target rate of 5 gpm continued
in 2018.
Review of GWES operational records for TPW-1N in 2018 showed TPW-1N operated at an average pumping rate
of 7.1 gpm with a minimum pumping rate of 5.5 gpm and a maximum pumping rate of 9.6 gpm. TPW-1N was
reported to operate an average of 23.1 hours per day with a minimum of 5.9 hours per day and a maximum of
23.8 hours per day during 2018. During 2018, TPW-1N operated more than 20 hours per day, on all but 14 days
with only one day below 10 hours of operation. As such, operation of TPW-1N achieved its target rate of 5 gpm in
2018 with little to no operational downtime.
During the 2018 reporting period, maintenance and redevelopment activities intended to improve groundwater
extraction efficiency and/or repair extraction well components, were continued at the Site. The extraction wells
were maintained on an as-needed basis as part of the preventative maintenance program to help achieve
consistent performance and as needed. Pharmacia & Upjohn maintains an inventory of spare parts on Site in
case of unexpected equipment failure. Inventory items include pump heads and motors, flow sensors and meters,
and electrical leads for the extraction well system. In addition, spare electrical conduit and power lines to the
extraction wells have been installed as part of Site improvements. Appendix B summarizes the extraction well
maintenance activities performed and significant events that occurred during the 2018 monitoring period.

3.1.2

Treatment System Monitoring

Pharmacia & Upjohn also continued to operate, monitor, and maintain the GWTF to treat the extracted
groundwater. The GWTF at the Site consists of:



a Fluidized Bed Reactor (FBR) Unit (installed in 1995),



a Solids Removal System (SRS) (installed in 2001), and



an Ultraviolet Light/Hydrogen Peroxide (UV/Oxidation) System (installed in 2001).

The FBR Unit degrades organic compounds with activated biological growth attached to suspended carbon
media. The SRS removes suspended solids, metals, and some organics adhered to the solids from the FBR
effluent. The UV/Oxidation System further degrades the organic compounds by using ultraviolet light in
conjunction with hydrogen peroxide to oxidize and destroy the compounds.
The GWTF operates and is monitored under a NPDES permit (CT0001341) issued by CTDEEP that regulates the
treatment of groundwater and the subsequent discharge of the treated water to the Quinnipiac River. As
measured by the flowmeter on the outfall, the total volume treated by the GWTF during the 2018 reporting period
was 36,379,090 gallons.

7
Temporary Pumping Well 1N (TPW-1N) was installed as a Unit 1 well within the area of thinned/absent Unit 2 for temporary use as a transition
system groundwater control well during the installation of the HBW. Following the installation of the HBW, the pumping of this well was shown
to be able to control unconfined groundwater in the area where Unit 2 is absent in the vicinity of GW-HBW17 as well as Unit 3 groundwater in
the vicinity of SEC-7D.
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GWES Hydraulic Control Monitoring

During 2018, GWES monitoring included the collection of manual and continuous water level monitoring data to
verify hydraulic control of Unit 1 groundwater. Groundwater level monitoring was conducted, in accordance with
Objectives 1 and 2 in Section 6.1 of the 2017 Annual Report, to verify hydraulic control of Unit 1 groundwater, and
prepare recommendations for adjustment to groundwater extraction rates, if needed. Groundwater level
monitoring data is also used evaluate post-ESRC Unit 1 groundwater elevations, flow patterns, and vertical
gradients. Once these evaluations were completed, groundwater extraction rates were adjusted, as needed.
Consistent with the Post-CMI Groundwater Monitoring Plan, the correlation of groundwater elevation
measurement with tides is no longer required following installation of the HBW; however, during 2018
groundwater elevation measurements were targeted toward low-mid-tide to allow for Site groundwater levels
exterior to the HBW to be influenced by the approximately one-hour slack high tide followed by four hours of
ebbing tide prior to water level collection 8. In general, the manual measurements indicate Unit 1 groundwater
flows from west to east, toward the GWES wells, from a high elevation of approximately 12 to 14 feet National
Geodetic Vertical Datum of 1929 (NGVD29) on the west side of the Site to less than 0 feet NGVD29 on the east
side of the Site where groundwater elevations are affected by GWES operations. Groundwater elevation contours
figures, developed from manual groundwater elevation measurements, are presented on Figures 4 and 5. The
manual measurements are tabulated in Appendix C-1. Effects of Unit 1 GWES withdrawal are illustrated by
depressions in the Unit 1 groundwater surface elevations on the inside of the HBW along the northern, eastern,
and southern perimeters of the Site.
Continuous monitoring data and monthly manual water level measurement data from wells where dataloggers
have been removed, presented in Appendix C-2, demonstrate the effectiveness of the GWES and HBW at
maintaining Unit 1 groundwater interior to the HBW at elevations lower than those measured at monitoring points
(monitoring wells) exterior to the HBW, during the 2018 monitoring period. Following completion of the final ESRC
GWES control system, these lower interior groundwater elevations are maintained by establishment of set-points
within each extraction well or sump. If continuous monitoring data suggested that adjustments to the pumping
wells were needed, extraction well level set-points were changed, flow rates adjusted, or GWES maintenance
activities were performed, as needed, to maintain inward gradients. The continuous monitoring data and the
corrective actions taken to maintain inward gradients are discussed further in Appendix C-2.
Notable changes to the continuous groundwater monitoring program in 2018 included the following:



During 2017 and through the first half of 2018, inward gradients were demonstrated consistently at
monitoring locations along the northern and eastern perimeter of the HBW. In July of 2018, dataloggers were
subsequently removed from the following continuous monitoring locations pairs:

 GW-HBW14A compared to GW-HBW11;
 GW-HBW15 compared to GW-HBW11;
 GW-HBW20 compared to GD-5S; and
 GW-HBW05 compared to DM-7S.

8 Low-mid-tide is defined to be five hours after high groundwater elevation occurs at MP-22S or at the datalogger installed in well GD-5S, which
is adjacent to MP-22S.

20

January 2019



033-6231-004

Hydraulic gradients at monitoring well pairs that were removed from the continuous monitoring program
during 2017 and 2018 were evaluated using manual water level measurements collected during monthly
datalogger download events, throughout the remainder of the 2018 monitoring period. Manual water level
measurements were compared across the HBW to confirm inward gradients. Well pairs evaluated with
monthly manual water level measurements during the 2018 monitoring period included:

 GW-HBW02 compared to GW-HBW01;
 GW-HBW04A compared to GW-HBW03;
 GW-HBW14A compared to GW-HBW11;
 GW-HBW15 compared to GW-HBW11;
 GW-HBW20 compared to GD-5S;
 GW-HBW05 compared to DM-7S; and
 GW-HBW08 compared to GW-HBW09.
In summary, these manual and continuous groundwater level data indicated that the GWES provided hydraulic
control of Unit 1 groundwater during the 2018 reporting period. This conclusion is consistent with the findings of
previous hydraulic control analyses (see previous Annual Reports).

3.2

Groundwater Quality Monitoring

This section presents and discusses the groundwater monitoring data collected to achieve Objectives 3 and 5,
which are derived from the Post-CMI Groundwater Monitoring Plan. The approved Post-CMI Groundwater
Monitoring Plan describes the intended monitoring network, procedures for groundwater monitoring, and
associated Quality Assurance (QA) protocols for groundwater sampling and analyses at the Site during the first
two to three years following completion of ESRC construction. 2018 is the fourth year of post-ESRC monitoring as
the ESRC construction was considered complete in July 2015.

3.2.1

Groundwater Data Collection and Review Activities

Post-ESRC Groundwater Sampling and Analysis
In September 2018, samples were collected from ten Unit 1 wells located outside the HBW (GW-NFPA07,
GW-HBW03, GW-HBW11, GD-5S, DM-5S, DM-7S, GW-HBW12, GW-HBW06, GW-HBW13, and GW-HBW07)
and seven perimeter Unit 3 wells (GD-3D, GD-4D 9, MP-20DR, DM-5D, DM-7D, DM-9D, MW-35D). The samples
were collected in general accordance with the low-flow sampling procedures and target sampling times provided
in the Post-CMI Groundwater Monitoring Plan.
All groundwater samples were submitted to Alpha Analytical (Alpha), who utilized both their Mansfield and
Westborough, MA facilities to perform the requested VOCs and SVOCs analyses. The specific sampling dates
and parameters for analysis are summarized in Table 2.

9 Samples were also collected from wells GD-3D and GD-4D in April 2017 in support of Objective 6. The results from these samples are
discussed in Section 3.3 and Appendix F.
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Data Quality Review
In accordance with the Post-CMI Groundwater Monitoring Plan, the data reported by the analytical laboratory
underwent a data quality assessment to identify quality issues that could affect the use of the data. After
completion of the data quality assessment, 100 percent of the groundwater sample data reported by Alpha were
found to be acceptable for project use, which met the project completeness goal of 85 percent. The detailed
findings of the data quality assessment are presented in Appendix D along with tables summarizing the laboratory
results with the data validation qualifiers applied. Laboratory data reports, which include the chains-of-custody,
are provided in Appendix E, which is contained on the CD-ROM. The routine post-ESRC groundwater monitoring
samples were collected concurrently with samples that were collected to fulfill other monitoring objectives.
Therefore, Appendix D and Appendix E address and include all data reported by Alpha in 2018.

3.2.2

Comparative Criteria

The 2018 Annual Report evaluates the groundwater analytical data in relation to two sets of comparative criteria.
The first set of comparative criteria is the groundwater Media Protection Standards (MPS) defined in Attachment
2, Tables 3 and 4, of the Order (hereinafter referred to as the MPS Tables). As explained in the footnotes to MPS
Tables and as further clarified in Appendix J of the CMS, the criteria used to develop the MPS were based on 1)
provisional (draft) RSR values which were advanced by CTDEEP in 2007 (CTDEEP, 2007) and subsequently
withdrawn in May 2009, as well as 2) RSR values for Additional Polluting Substances (APS) proposed by
Pharmacia & Upjohn in June 2007 (Golder, 2007) which were approved by CTDEEP with revisions in December
2008 (CTDEEP, 2008). As noted in the footnotes on the MPS Tables, “The criteria provided as MPS are subject
to change based on revisions to the RSRs, among other factors. The promulgated RSRs or approved Site-specific
RSRs for APS at the time of remedy implementation are the applicable MPS.” Fewer Surface Water Protection
Criteria (SWPC) MPS were established for Units 3 and 4 than for Unit 1 since MPS were not established for
chemicals that were not were detected in the applicable water bearing unit.
Consistent with the footnote discussed above, the second set of comparative criteria is the currently approved
CTDEEP RSRs. The RSR criteria are currently in transition while CTDEEP implements a multi-year
transformation in the statues and regulations underlying the Site cleanup program in accordance with the
requirements of Public Act 12-196 (CTDEEP, 2012b). In June 2013, CTDEEP promulgated the first wave of
revisions to the RSRs. However, except for revisions to the criteria for Total Petroleum Hydrocarbons (TPH) and
lead, CTDEEP did not revise the SWPC and Industrial/Commercial Volatilization Criteria (ICVC) criteria from
those originally published in 1996. The June 2013 revisions to the RSRs also formalized the withdrawal of certain
interim criteria used for comparative purposes in previous Annual Reports. The June 2013 revisions did not
supersede the RSR criteria for Additional Polluting Substances (APS) approved by CTDEEP for Site-specific use
in December 2008 and March 2012 (CTDEEP, 2012a) 10.
On December 10, 2015, CTDEEP released selected APS and alternative criteria 11 that could be requested for
expedited Site-Specific approval (CTDEEP, 2015). These criteria are based on recent toxicological information
and provide updated criteria for many common chemicals, but do not include criteria for all the chemicals for
which Site-specific APS were developed and approved. On September 28, 2017, Pharmacia & Upjohn submitted
a request to CTDEEP for the approval of selected SWPC and ICVC for use at the Site following the “fast-track”
process established by CTDEEP in December 2015. The September 28, 2017 request did not include any of the

10
11

The Site-specific ICVC for naphthalene of12 ug/l was revised to 3,099 ug/L by CTDEEP in March 2012.
http://www.ct.gov/deep/cwp/view.asp?a=2715&q=484634&deepNav_GID=1626
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chemicals with RSRs for APS criteria previously approved by CTDEEP for Site-specific use. CTDEEP approved
the request on October 2, 2017 (CTDEEP, 2017).
The MPS and RSR comparison criteria, along with the target compounds for each analysis, are summarized on
Table 3. The SWPC MPS and RSRs apply to all water bearing units at the Site, while the ICVC MPS and RSRs
only apply to Unit 1 groundwater, in particular that portion of Unit 1 groundwater within 15 feet of the ground
surface or a building.

3.2.3

Unit 1 Groundwater Sample Results

While the primary objective of collecting the Unit 1 groundwater sample data in 2018 was to monitor groundwater
quality to allow future assessment of attenuation of residual Unit 1 groundwater impacts outside the HBW, the
Unit 1 groundwater sample results have been compared to the SWPC and ICVC criteria discussed above. The
compounds detected in the Unit 1 groundwater samples are summarized in Table 4 and the concentrations of
compounds exceeding one or more of the comparative criteria indicated. Complete results for the Unit 1 sample
analyses (which include non-detected compounds) are provided in Appendix D.
All the 2018 results were below the ICVC comparative criteria in the post-ESRC Unit 1 monitoring locations
outside the HBW. As shown in the results summarized in Table 4, the following compounds were detected above
the SWPC comparative criteria in one or more Unit 1 monitoring locations outside the HBW during 2018:



Benzidine;



2-Chloroaniline;



3,3’-Dichlorobenzidene; and



3,3’-Dimethylbenzidine

The concentration of the five primary organic compounds identified in Unit 1 groundwater at the Site (benzene,
chlorobenzene, 1,4-dioxane, 2-chloroaniline, and 3,3’-dichlorobenzidine 12) along with the additional chemicals that
exceeded one or more of the comparative criteria since 2015 are summarized on Figure 6.
With three exceptions, all sample results from the six wells in the northern portion of the Site (GW-NFPA07,
GW-HBW03, GW-HBW11, GD-5S, DM-5S, and DM-7S) are below both sets of comparative criteria. The
exceptions are:



The concentration of benzidine in the sample from well DM-5S (2.9 ug/L) was between the SWPC MPS (1
ug/L) and the approved site-specific SWPC (26.5 ug/L). Benzidine has previously been detected in this well,
most recently in the 2017 sample (1.8 J ug/L).



The concentration of 3,3’-dichlorobenzidine in the sample from well DM-5S (8.3 ug/L) was between the
SWPC MPS (0.850 ug/L) and the approved site-specific SWPC (12.19 ug/L). 3,3’-Dichlorobenzidine has
been detected in this location in three of the last four sampling events at concentrations between the SWPC
MPS and the site-specific SWPC.

12 These five organic compounds are considered to be the primary organic compounds on-Site, based on frequency and/or magnitude of
detection. These five compounds were previously identified as compounds of concern (COCs).

23

January 2019



033-6231-004

The concentration of benzidine in the sample from well DM-7S (8 ug/L) was between the SWPC MPS (1
ug/L) and the approved site-specific SWPC (26.5 ug/L). Benzidine has previously been detected in this well,
most recently in the 2017 sample (3.8 ug/L).

The remaining sample results above the comparative criteria were collected from groundwater wells installed
immediately outside the HBW adjacent to the South Pile (i.e., GW-HBW06, GW-HBW07, GW-HBW12, and
GW-HBW13).



The concentration of benzidine in wells GW-HBW06 (3.6 ug/L) and in GW-HBW12 (3.7 ug/L) were between
the SWPC MPS (1 ug/L) and the approved site-specific SWPC (26.5 ug/L). Benzidine has previously been
detected at similar concentrations in these wells, most recently in samples collected in September 2017 (1.4
J and 3.5 ug/L respectively).



Concentrations of 3,3’-dimethylbenzidine were between the SWPC MPS (20 ug/L) and the approved sitespecific SWPC (58.83 ug/L) in well GW-HBW06 (25 ug/L). 3,3’-Dimethylbenzidine was previously detected in
GW-HBW06 at concentrations above the SWPC in October 2015.



While the concentration of 2-chloroaniline in groundwater from well GW-HBW06 (120 ug/L) remains above
the Site-specific SWPC (53 ug/L), the concentrations of 2-chloroaniline in this well shows a decreasing trend
since October 2015 (340 ug/L in GW-HBW06). Concentrations of 2-chloroaniline in GW-HBW13 (65 ug/L)
also exceeded the Site-specific SWPC of 53 ug/L, which is consistent with the 2-Chloroanaline
concentrations reported since 2015 in the samples collected from GW-HBW13.

Generally, the data from the wells adjacent to the South Pile generally show stable or decreasing concentrations,
with several chemicals no longer above the comparative criteria concentrations. In particular, concentrations of
2-chloroaniline in GW-HBW07 (34 ug/l) have historically been above Site-specific standards, however, the
decreasing trend of 2-chloroaniline in GW-HBW07 has resulted in a detected concentration in 2018 that is below
the comparative criteria (53 ug/l).

3.2.4

Unit 3 Groundwater Sample Results

Groundwater samples were collected from seven Unit 3 wells (GD-3D, GD-4D, DM-5D, DM-7D, DM-9D,
MP-20DR, and MW-35D) to monitor conditions at the downgradient Site perimeter during September 2018. The
primary objective of these Unit 3 samples was to assess whether chemical concentrations in Unit 3 groundwater
at the Site perimeter remain below the comparative criteria and thereby meet the Unit 3 Performance Standards
presented in the Order. The chemicals detected in Unit 3 groundwater in these routine post-ESRC Unit 3
monitoring samples are summarized in Table 5, where they are compared to the SWPC criteria described above.
Complete results for the Unit 3 sample analyses (which include non-detected results) are provided in Appendix D.
As shown on Figure 7, all results from the Unit 3 Site perimeter monitoring samples collected as part of the routine
post-ESRC monitoring were below both the MPS and the RSR and APS-based SWPC criteria, which are the
compliance criteria for the Site.
Synoptic groundwater level measurements were collected from selected Unit 3 wells on April 19, 2018 and
September 17, 2018 as part of the Side-wide groundwater elevation monitoring. The interpreted Unit 3
groundwater elevations measured during the synoptic monitoring rounds are tabulated in Appendix C-1. Figures 8
and 9 provide the interpreted piezometric contours for the spring and fall 2018 monitoring rounds, respectively.
Groundwater flow in Unit 3 is generally toward the east, from a high elevation of approximately 12 to 13 feet
National Geodetic Vertical Datum of 1929 (NGVD) on the west side of the Site to 1 to 2 feet NGVD on the east
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side of the Site. The interpreted piezometric contours are consistent with the anticipated regional groundwater
flow direction and prior interpretations of Unit 3 groundwater flow. The contours indicate that a component of
groundwater flow, in the northern portion of the Site is to the northeast; moving towards Unit 3 well SEC-7D.

3.3

Other Data Generated

As discussed in Section 2.0, non-routine data collection activities, including groundwater sample collection and
measurements of groundwater potentiometric surface elevations, were performed in support of Objective 6:
Monitor Groundwater Chemistry in the Vicinity of Unit 3 Well SEC-7D. In addition to the Site perimeter Unit 3
groundwater samples collected as part of the post-ESRC compliance monitoring, during 2018 Pharmacia &
Upjohn collected additional groundwater samples from Unit 3 and deep unconfined groundwater wells, present on
the property, to gather data relevant to monitoring groundwater chemistry in the vicinity of Unit 3 Well SEC-7D. In
support of this objective, groundwater samples were collected from Unit 3 wells GD-3D, and GD-4D, and deep
unconfined aquifer well GW-U309 between April 3, 2017 and April 19, 2018.
Groundwater samples were collected between September 17, 2018 and September 20, 2018 from shallow Unit 1
wells GW-U103 and GW-NFPA07; deep unconfined wells GW-HBW17, GW-U303, and GW-U309; and Unit 3
wells SEC-7D, GD-3D, and GD-4D. The data collected during 2018 related to monitoring in the vicinity of well
SEC-7D is discussed in Appendix F. The data quality assessment for this data was integrated with the data
quality assessment for the post-ESRC monitoring data and is provided in Appendix D. The laboratory data
packages are provided in Appendix E.
A discussion of the hydraulic capture zone in the vicinity of Unit 3 Well SEC-7D is also provided in Appendix F.

4.0

ASSESSMENT OF PERFORMANCE OF CORRECTIVE MEASURES

The Order requires that the Annual Report provide an assessment of the performance of the Corrective Measures
during the previous year. This section of the 2018 Annual Report discusses the effectiveness of the Corrective
Measure components that have been constructed to date, namely the Unit 1 groundwater hydraulic controls and
final cover systems constructed on the eastern portion of the Site as part of the ESRC, along with the remaining
IRM and interim covers remaining in place on the west side of the Site. Subsequent Annual Reports will provide
specific assessments of the performance of the final Corrective Measures once they are fully constructed at the
Site and when appropriate, will discuss progress toward achievement of the Order Performance Standards. The
groundwater migration controls and direct exposure controls described below, along with the ongoing Site
management procedures and institutional controls (as discussed in Section 5.0) will continue to mitigate and
provide protection of human and environmental exposures to impacted media throughout the CMI period until final
Corrective Measures are fully implemented at the Site.

4.1

Groundwater Migration Controls

Pharmacia and Upjohn installed, operates, and maintains the Unit 1 groundwater hydraulic controls and the
GWTF that control potential threats to human health and the environment from releases of groundwater to surface
waters (i.e., Quinnipiac River, North Creek and South Creek) by providing effective containment and treatment of
impacted groundwater. The performance of the post-ESRC GWES, which is a final Corrective Measure, and the
GWTF, which is regulated under the CTDEEP NPDES program, are discussed in Section 3.1 of this Annual
Report. Consistent with the findings of previous hydraulic control analyses, in 2018 the HBW in conjunction with
the GWES operation provided effective hydraulic control of Unit 1 groundwater.
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Direct Exposure Controls

The ESRC, which include cover systems on the east side of the site, focused remediation of sediment in Tidal Flat
No. 1 and 2 and the South Creek, and the installation of ecological enhancements, were completed in 2016. As a
result, the impacted media located on the east side of the Site is covered by the final Corrective Measures. These
approved low permeability and protective barrier cover systems effectively prevent both human and ecological
direct contact exposures. Routine inspections during 2018 confirmed that these final corrective measure cover
systems continued to function as designed.
On the western side of the Site, in 1993, after decontaminating, decommissioning and removing former
manufacturing buildings and storage tanks, Pharmacia & Upjohn paved most of the western portion of the Site
(including the Former Production Area) with asphalt to mitigate direct contact exposures. Construction of the
WSCM began in October 2018, and as such, some of the existing interim asphalt cover system has been
disturbed to prepare the west side for placement of the protective barrier cover systems. Even though some of
the interim asphalt covers was disrupted by WSCM construction activities, direct exposure controls were
maintained during WSCM construction in 2018 and will continue to be maintained during WSCM construction in
2019 by implementing the following management procedures and physical controls:



Rigorous health and safety plan



Soil and debris management plan



Equipment and personnel decontamination procedures



Dust control and perimeter air monitoring



Physical control of unwanted trespasser access



Soil erosion and sedimentation control measures

Prior to demobilization for the winter, exposed soils in the northern portion of the west side were stabilized by
hydraulic application of mulch, including an adhesive (tackifying) agent, and exposed soils in the on-site
consolidation area north of the GWTF were stabilized by placement of non-woven geotextile fabric held in place
with sandbag ballasts. These measures will minimize the potential for erosion of exposed soils until WSCM
construction resumes in 2019.
Pharmacia & Upjohn installed a chain-link fence and locking gates around the north, west, and south property
boundaries; installed warning signs; and provided 24-hour per day Site security to minimize unauthorized entry to
impacted areas of the Site. Pharmacia & Upjohn also constructed an IRM for the Relic Firewater Pond, which
provides a geosynthetic membrane and soil cover to prevent human and ecological exposures. These IRMs and
work practice controls continue to effectively protect against direct contact exposures to impacted environmental
media on the west side of the Site.

5.0

INSTITUTIONAL CONTROL MONITORING ACTIVITIES

The Order defines institutional controls as “(a) the prohibitions of various land and water use activities set forth by
Section VII.B.5.d and e of this Order to limit human exposure to the contaminants at the Facility and ensure the
protectiveness of the Corrective Measures as well as (b) the Environmental Land Use Restrictions (ELURs) that
Respondent shall put into place pursuant to Section VII.B.5.b of this Order.” Section V.B.5.c of the Order requires
that as part of the Annual Report, the Respondent shall confirm that it has conducted long-term institutional
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control monitoring activities. Some of the institutional controls identified in the Order, in particular the ELURs, will
not be implemented until after completion of Corrective Measures construction. However, several institutional
controls have been implemented at the Site, are incorporated into Site OM&M, and have been monitored during
the 2018 CMI reporting period as summarized below. This section of the Annual Report serves to fulfil the
requirement to at least annually report to USEPA and CTDEEP that the institutional control monitoring activities
required by the Order have been completed.

5.1

Site-Wide Controls

Woodard & Curran is the contractor hired by Pharmacia & Upjohn to maintain a 24-hour per day on-Site
presence, control the automatic locking Site entrance gate, and to operate and maintain the GWES and GWTF.
Unauthorized entry into the accessible portions of the western side of the Site is restricted by a chain link fence
installed around the western boundary and portions of the northern and southern boundary. Access through the
fenced area is controlled by three gates which are locked 24 hours a day when not in use. A key card entry lock
system and a surveillance camera is installed at the front gate (41 Stiles Lane). The entry points include signage
identifying that portions of the Site are undergoing environmental remediation. All Site visitors are required to sign
in upon entry to the Site and to obey Site health and safety requirements. The primary visitor sign-in area is
located in the south GWTF building entranceway and managed by Woodard & Curran.
All fences, gates, and security measures are checked periodically for vandalism or other evidence of trespassing
and the gates are checked to ensure they are locked and locks are in working order. Woodard & Curran staff are
present on-Site 24 hours per day and security checks of controlled areas are made several times a day. There
was one trespassing incident in 2018, when an unauthorized vehicle followed an authorized vehicle through the
automatic gate. The trespassers were identified by Woodward & Curran facility staff members shortly after entry
and were escorted off the Site. Additional procedures were enacted to prevent a reoccurrence of the event.
Entry to the eastern side of the Site is controlled by natural features which render the area inaccessible. Access to
these portions of the Site is controlled by the following:



Eastern Portions of the North Side: The steep embankment along the Highway 40 corridor, North Creek
waterway, dense vegetation, and tidal marsh;



Eastern Portion of the South Side: Neighboring industrial/commercial facilities, South Creek Waterway, and
tidal marsh, and;



East Side: Quinnipiac River and tidal marsh.

While the primary purpose is to protect the ecological enhancements during the initial establishment period, the
deer fencing installed along the Site perimeter as part of ESRC also deters unauthorized human entry to the Site
from the east.
Woodard & Curran staff are responsible for other institutional control monitoring activities specified in the Order.
During 2018, Woodard & Curran staff periodically inspected the interim covers on the west side of the Site and the
final covers on the east side of the Site to assess damage, thereby fulfilling the requirement to at least annually
verify that cover systems and engineered controls (ECs) are in good order. Repairs were made to the cover
systems, as appropriate, to address the minor damage to the cover soils, primarily due to erosion.
Woodard & Curran staff also routinely inspect the wellheads and equipment enclosures associated with the
pumping and monitoring wells for damage or evidence of tampering, thereby fulfilling the requirement to at least
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annually inspect active monitoring wellheads to determine if wellhead locks are in place and if repairs to the
wellheads are required. Locks are not installed on the wells being used for the continuous water level monitoring
program and several of the temporary wells on the western side of the Site do not have protective casings that
can be locked. Instead, the monitoring well network is secured through the use of the overall Site entry controls.
Markers have been erected on the east side of the Site to identify the locations of the underground ESRC
components and these markers are inspected at least annually by Woodard & Curran, thereby fulfilling the
requirement to at least annually verify that appropriate notification signs are in place that reinforce the institutional
controls. The 2018 inspection occurred on August 17, 2018.

5.2

Current Land Use Restrictions

While the Environmental Land Use Restriction (ELUR) described in the Order will not be implemented until final
corrective measures are installed, Site use restrictions are currently recorded on the existing property deed,
stating that the Site will not be used in any manner that the USEPA determines would adversely affect the
integrity of any containment system, treatment system, or monitoring system. After completion of the corrective
measures, ELUR(s) will be implemented for purposes of: (1) allowing passive recreational use on the East Side
where ecological habitat will be restored, created and/or maintained, and (2) allowing commercial or light
industrial use on the West Side. Pharmacia & Upjohn has verified that through its oversight that current Site use is
consistent with the conditions of the existing deed restriction.

5.3

Summary

As Site Owner, Pharmacia & Upjohn remains in control and maintains the Site in accordance with current land
use requirements, therefore institutional control provisions related to Site ownership/property deed transfer are not
relevant. As Site Owner, Pharmacia & Upjohn has also verified that during 2018 on-Site groundwater is not being
used and no new buildings have been constructed. Prohibited uses of the Site, such as the use for residential
activities, are not occurring.
The Site continues to be used for environmental remediation activities in accordance with USEPA and CTDEEP
approved work plans. Due to these measures, no uncontrolled exposure to Site contaminants has occurred or is
currently occurring.

6.0

PROJECTED 2019 MONITORING ACTIVITIES AND MASTER PLAN
SCHEDULE

The following Sections fulfill the Order requirement for the Annual Report to provide a schedule of sampling and
field activities to be performed and reported in the following year, along with any proposed modifications to the
OM&M activities. This Section also summarizes milestones and progress goals that Pharmacia & Upjohn
anticipates will be fulfilled in the upcoming year.

6.1

Schedule of OM&M Sampling

The approved Post-CMI Groundwater Monitoring Plan, described the intended monitoring network, procedures for
groundwater monitoring, and associated QA protocols for groundwater sampling and analyses at the Site during
the first two to three years following completion of ESRC construction, and concurrent with the implementation of
the remaining Corrective Measures. The ESRC construction was considered essentially complete in July 2015,
when the NorthStar Team demobilized, and the transition to the post-ESRC monitoring described in the Post-CMI
Groundwater Monitoring Plan occurred in mid-2015. While 2019 is the fifth year since completion of the ESRC,
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CMI activities are still on-going and the objectives, scope and schedule of the planned 2019 monitoring activities,
are generally a continuation of the monitoring specified in the Post-CMI Groundwater Monitoring Plan.
The groundwater monitoring activities described in the sections below will be conducted in general accordance
with the approved monitoring procedures and data quality objectives included in the Post-CMI Groundwater
Monitoring Plan; therefore, detailed sampling procedures are not provided. While it is anticipated that the spring
monitoring event described below will occur in March or April 2019 and the fall monitoring event will occur in
September or October 2019, the scope and the schedule of the groundwater monitoring activities discussed
below may be adjusted as 2019 progresses. In particular, the scope and timing of the monitoring discussed below
may be adjusted to accommodate the methods, locations, and schedule of the WSCM construction activities,
which are planned to resume at the beginning of the construction season in spring 2019. USEPA and CTDEEP
will be kept informed of changes to the planned monitoring program via the quarterly progress reports, progress
teleconferences, or by email, as necessary throughout the year.

6.1.1

Objective 1: Unit 1 Groundwater Hydraulic Control Monitoring

Objective
Verify hydraulic control of Unit 1 groundwater, and recommend adjustment to groundwater extraction rates, if
needed.

Scope and Schedule
To achieve this objective, Unit 1 groundwater elevation measurements will continue to be taken along the Site
perimeter and the HBW alignment on a continuous basis, at selected locations, using portable electronic
datalogger devices. As described in both the GWES Final Design (Golder, July 2014) and the Post-CMI
Groundwater Monitoring Plan, periodic manual water level measurements will also be taken at these locations
where the dataloggers are installed to verify their accuracy and provide a basis for data correction, if necessary.
The continuous groundwater elevation measurements will be supplemented by periodic manual groundwater
elevation measurements at select perimeter wells located between the continuous monitoring locations.
During 2019, the portable dataloggers will be deployed at the locations indicated in Table 6 and shown on Figure
10. This configuration is similar to the configuration described in the Post-CMI Groundwater Monitoring Plan;
however, it incorporates changes in response to ESRC as-built conditions (e.g. the use of replacement wells,
when those referenced in the Post-CMI Groundwater Monitoring Plan were damaged by construction; the
changes in the wells used for extraction in the South Pile); and wells abandoned as part of WSCM activities. It
also contains adjustments to the monitoring locations based on the data collected during the 2015 through 2018
monitoring periods, including the removal of dataloggers from areas showing consistent inward gradients, and
installation of dataloggers in the Groundwater Collection Trenches due to the difficulty of accessing the monitoring
points to collect manual measurements in these areas during the winter.
Pharmacia & Upjohn intends to continue downloading and evaluating the datalogger data on an approximately
quarterly basis in 2019 (spring, summer, fall, and winter) and verifying the accuracy of the dataloggers with
manual groundwater levels from the supplemental monitoring points on a semi-annual basis (spring and fall). The
dataloggers may be downloaded more frequently in selected areas of the Site during certain time-periods (e.g. the
locations named above for monitoring through the spring wet season prior to an adjustment to the datalogger
network). In addition, dataloggers may temporarily be reinstalled in select locations for limited periods in support
of changes to GWES set-points (e.g. to support potential reductions in pumping rates in groundwater collection
trenches following completion of WSCM construction activities or in other locations). In addition, the continuous
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water level monitoring data will be evaluated after the first six months of 2019, and dataloggers removed from
areas that show continued inward gradients. After removal of the dataloggers, water levels at these locations will
be monitored by periodic manual groundwater elevation measurements at the same time that the dataloggers
installed in other wells are downloaded.
The frequency of the evaluation of the continuous water level monitoring data and the locations used for
continuous water level monitoring will be further evaluated throughout 2019. Based on additional observations of
the correlation between pumping well set-point elevations and monitoring point groundwater elevations, the
monitoring network for 2020 may be further refined. The scope and schedule of the 2020 monitoring will be
provided in the 2019 Annual Report.

6.1.2

Objective 2: Evaluation of Post-ESRC Unit 1 Groundwater Flow Directions

Objectives
Monitor post-ESRC Unit 1 groundwater elevations, flow patterns, and vertical gradients.

Scope and Schedule
This objective will be achieved by the collection of periodic manual water level measurements at wells screened in
Unit 1. The perimeter and interior Unit 1 wells to be included during the manual water level monitoring program in
2019 are shown on Figure 10 and listed on Table 6.
To fulfill the objective to evaluate and assess groundwater flow directions, manual water level measurements will
be collected approximately semi-annually. These synoptic water level monitoring events are anticipated in spring
and fall 2019. The schedule for the 2019 monitoring events is consistent with the Post-CMI Groundwater
Monitoring Plan, which anticipated that, after an initial period of quarterly monitoring (completed in 2015), the
verification of the interior water level elevations would be performed semi-annually for the first two to three years
following ESRC construction completion. The scope and schedule for the 2020 monitoring will be provided in the
2019 Annual Report.

6.1.3

Objective 3: Monitor Unit 1 Groundwater Quality Outside HBW

Objective
Monitor Unit 1 groundwater quality outside the HBW to allow the future assessment of attenuation of residual Unit
1 groundwater impacts outside the HBW.

Scope and Schedule
The scope and schedule for this objective are unchanged since 2016. This objective will be achieved by the
collection of groundwater samples for VOCs and SVOCs analysis from 10 Unit 1 monitoring wells located outside
the HBW (GW-NFPA07, GW-HBW03, GW-HBW11, GD-5S, DM-5S, DM-7S, GW-HBW12, GW-HBW06,
GW-HBW13 and GW-HBW07). These samples will be collected during the consolidated Annual Groundwater
Monitoring event in fall 2019. The wells to be sampled are listed in Table 6 and shown on Figure 10.
Target times, relative to low tide, for collecting Unit 1 groundwater samples will remain unchanged in 2019. During
the 2019 sampling, it is anticipated that wells DM-5S, DM-7S, GD-5S, GW-HBW03, GW-HBW06, GW-HBW07,
and GW-HBW11, which show tidal influence, will be sampled between approximately two and six hours following
low tide. Wells GW-HBW12 and GW-HBW13, which show little variation with tidal changes will be sampled during
the approximately four-hour period following low tide.
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The schedule for the 2019 monitoring is consistent with the Post-CMI Groundwater Monitoring Plan, which
anticipated that after an initial baseline was established by collecting samples quarterly for a period of six months
following completion of the ESRC (completed in 2015) that groundwater samples would be collected annually for
the first two to three years following ESRC construction completion at a time that generally coincided with the low
river stage. Low river stage typically occurs between mid-September and early October. Therefore, the annual
monitoring event in 2019 will target this low river stage timeframe. In addition, to the extent practical, the
groundwater sampling events will be scheduled to avoid periods of abnormally high river discharge (e.g., due to
significant storm events).
The scope and schedule for the 2020 monitoring will be provided in the 2019 Annual Report.

6.1.4

Objective 4: Monitor Unit 3 and Unit 4 Groundwater Flow Directions and
Vertical Gradients

Objective
Monitor post-ESRC groundwater elevations, flow patterns, and vertical gradients within Units 3 and 4 and the area
of deep unconfined groundwater in the northern part of the Site.

Scope and Schedule
The scope and schedule for this objective are unchanged since 2016. This objective will be achieved by collecting
manual water level measurements semi-annually at wells screened in Units 3 and 4 and at wells screened within
the deep unconfined groundwater in the northern part of the Site. The perimeter and interior Unit 3 and 4 wells to
be included during the manual water level monitoring program in 2019 are shown on Figure 11 and listed on
Table 7. These synoptic water level monitoring events are anticipated in spring and fall 2019. This groundwater
elevation data will also be used to assess the effectiveness of TPW-1N at hydraulically controlling the impacts
seen at SEC-7D and GW-HBW17.
The schedule for the 2019 groundwater level monitoring events is consistent with the Post-CMI Groundwater
Monitoring Plan, which anticipated that, after an initial period of quarterly monitoring (completed in 2015),
verification of the interior water level elevations would be performed semi-annually for the first two to three years
following ESRC construction completion. Revisions to the scope and schedule for the 2020 monitoring will be
provided in the 2019 Annual Report.

6.1.5

Objective 5: Demonstrate Compliance with Unit 3 Performance Standards at
Downgradient Property Boundary

Objective
Demonstrate compliance with the Unit 3 Performance Standards established in the Order at wells along the
downgradient property boundary.

Scope and Schedule
The scope and schedule for this objective are unchanged since 2017. This objective will be achieved by the
collection of Unit 3 groundwater samples for VOCs and SVOCs analysis from seven Unit 3 monitoring locations
(DM-5D, DM-7D, DM-9D, MP-20DR, MW-35D, GD-3D, and GD-4D) during the annual monitoring event in fall
2019. The Unit 3 wells that will be sampled are listed in Table 7 and shown on Figure 11. The data from several of
these wells will also be used to evaluate conditions in the vicinity of Unit 3 well SEC-7D.
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The schedule for the 2019 monitoring events is consistent with the Post-CMI Groundwater Monitoring Plan. Any
proposed revisions to the scope and schedule for the 2020 monitoring will be provided in the 2019 Annual Report.

6.1.6

Objective 6: Monitor Groundwater Chemistry in the Vicinity of Unit 3 Well SEC7D

Objective
Continued monitoring of groundwater chemistry in the vicinity of Unit 3 well SEC-7D.

Scope and Schedule
Consistent with the monitoring program that was used in 2017 and 2018, the SEC-7D Area monitoring will
continue to focus on confirming that the impacts identified interior to the Site in Unit 3 and in the deep unconfined
groundwater attenuate prior to reaching the Site perimeter. Based on the observed fluctuations in 2-chloroaniline
concentrations in well GW-U309 during 2017 and 2018, Pharmacia & Upjohn is planning to collect supplemental
groundwater samples for VOCs and SVOCs analysis from two unconfined wells (GW-U303, GW-U309) and two
Unit 3 wells (GD-3D, GD-4D) in the spring of 2019.
In addition, Pharmacia & Upjohn intends to collect groundwater samples in the fall of 2019 from the following
wells:



Shallow perimeter wells screened within Unit 1 GW-U103, GW-NFPA07



Two unconfined deep wells (GW-U303, GW-U309) and two Unit 3 wells (GD-3D, GD-4D) located at the
northern perimeter



One interior well screened in the deep unconfined section of Unit 3 (GW-HBW17)



One confined interior Unit 3 well (SEC-7D).

Samples from Unit 1 well GW-NFPA07 and Unit 3 wells GD-3D and GD-4D are also planned as part of the annual
post-ESRC monitoring program. Unit 1 wells that will be sampled in 2019 are listed on Table 6 and shown on
Figure 10. The Unit 3 and deep unconfined wells that will be sampled during 2019 are provided in Table 7 and
shown on Figure 11.

6.2

Proposed Modifications to the Annual OM&M Activities

Woodard & Curran will continue to operate the GWTF in accordance with the Site NPDES Permit. Woodard &
Curran will continue to operate, monitor and maintain the post-ESRC GWES; inspect the ESRC cover systems;
inspect the WSCM cover systems once construction is complete; and monitor existing institutional controls at the
Site. Golder Associates will continue to monitor water levels, assess the performance of the Unit 1 hydraulic
controls, and collect the groundwater quality monitoring samples. No changes to routine OM&M activities, such as
redevelopment and maintenance of extraction wells (as needed) and inspection of the fences and signs at the
Site, are anticipated. While daily operating parameters may be adjusted to accommodate CMI wastewater
streams generated by WSCM construction activities, these changes will be implemented in accordance with the
NPDES permit and CTDEEP approvals.

6.2.1

O&M Groundwater Monitoring

As discussed in Section 6.1, the Post-CMI Groundwater Monitoring Plan was intended to cover the first two to
three years following the ESRC construction while the Site equilibrated to the presence of the completed
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Corrective Measures. The transition to the post-ESRC monitoring described in the Post-CMI Groundwater
Monitoring Plan occurred in mid-2015. While 2019 is the fifth year since completion of the ESRC, CMI activities
are still on-going and the 2019 monitoring plan is essentially a continuation of the post-ESRC monitoring without
significant changes to the scope. Construction of the WSCM began in late 2018 and are anticipated to be
completed during 2019. Development of a new, long-term monitoring plan associated with the future CTDEEP
Stewardship Permit, is being developed concurrent with WSCM construction. It is anticipated that long-term
groundwater monitoring during the OM&M period will be conducted under this Stewardship Permit after
Pharmacia & Upjohn’s completion of its obligations under the current Order.

6.2.2

Master Plan Schedule

As discussed in Section 1.5, the Master Plan Schedule included one Progress Goal in 2018, “Submit Draft Final
Design of the West Side Remedial Components (WSRC).” Pharmacia & Upjohn achieved this Progress Goal on
March 27, 2018. The Master Plan Schedule included one Progress Goal in 2019, “Complete Full-Scale Treatment
of DNAPL Using ISTR”, which was completed ahead of schedule in September 2016.
The CMI Team, on behalf of Pharmacia & Upjohn, is striving to accelerate the design and construction schedule
to efficiently implement the Corrective Measures, where possible. Pharmacia & Upjohn will communicate progress
towards the remaining Progress Goal and Major Milestones, all of which occur during 2020, and the associated
process toward assessing future development needs with USEPA and CTDEEP during the progress
teleconferences and other communication channels, as appropriate.
Section IV of the quarterly progress reports describes and provides more detail on specific CMI activities planned
for 2019, including details of Corrective Measure implementation that lead to the Order Major Milestones and
Progress Goals highlighted above. USEPA and CTDEEP will be kept informed of any schedule changes through
the quarterly progress reports and routinely scheduled teleconferences. USEPA and CTDEEP will also continue
to be consulted, regarding technical and regulatory matters, as necessary during 2019.
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