wood.

A, Former Gorham Manufacturing Facility
333 Adelaide Avenue, Providence, Rhode Island
Project # 3651170068

Prepared for:

Textron, Inc.
40 Westminster Street, Providence, Rhode Island



wOO

Closure Report

Parcel A, Former Gorham Manufacturing Facility
333 Adelaide Avenue, Providence, Rhode Island

3651170068

Prepared for:
Textron, Inc.
40 Westminster Street, Providence, Rhode Island

Prepared by:

Wood Environment & Infrastructure Solutions, Inc.
271 Mill Road

3rd Floor

Chelmsford, MA 01824

USA

T: 978-692-9090

21-Aug-18
Prepared and Reviewed by:

At Gz

Herb Colby Timothy Regan, PE
Senior Project Manager Client Manager

Copyright and non-disclosure notice

The contents and layout of this report are subject to copyright owned by Wood (© Wood Environment & Infrastructure Solutions,
Inc.) save to the extent that copyright has been legally assigned by us to another party or is used by Wood under license. To the
extent that we own the copyright in this report, it may not be copied or used without our prior written agreement for any purpose
other than the purpose indicated in this report. The methodology (if any) contained in this report is provided to you in confidence
and must not be disclosed or copied to third parties without the prior written agreement of Wood. Disclosure of that information
may constitute an actionable breach of confidence or may otherwise prejudice our commercial interests. Any third party who
obtains access to this report by any means will, in any event, be subject to the Third-Party Disclaimer set out below.

Third-party disclaimer

Any disclosure of this report to a third party is subject to this disclaimer. The report was prepared by Wood at the instruction of, and
for use by, our client named on the front of the report. It does not in any way constitute advice to any third party who is able to
access it by any means. Wood excludes to the fullest extent lawfully permitted all liability whatsoever for any loss or damage
howsoever arising from reliance on the contents of this report. We do not however exclude our liability (if any) for personal injury or
death resulting from our negligence, for fraud or any other matter in relation to which we cannot legally exclude liability.

3651170068 y ﬁm; .



Textron — Parcel A Closure Report
Providence, Rhode Island

Table of contents

1.0 INTRODUCTION 1
11 Property and Sit@ HISEOIY ......occceciasceeiecerinecesisecessesesss seassesesisesssisesesesesssssnssesesesssnessssssesssssesssenes 1

1.2 PRYSICAI SETHING covereeeeeeiee ettt sttt st sesse st ssss b ss sttt sess st st sssanes 2

13 Regulatory Background and Previous INVeStigations ...........cecmcemnecsiesecssenesesesersenens 3

14 Source Areas and RESPONSE ACLIONS ... ssssssssssss seessssssssssssssssssssssssssss sessssssans 6

1AL SOl ettt sttt RSt bRt 6

142 GrOUNGWALET ..ot ettt ssse st as et sss st sss st sss e s sbs st ssssssnsss sesnees 7

143 SOOI VAPOT et ssssessss st s ssss st sssssssss s st s ssss st s s s s sssssssesesssssssseses 8

2.0 REMEDIAL ACTIONS 9
21 SO REMEAIGLION ettt i bbb e bbbttt st 9

211  2001-2002 UCL SOil REMEAIALION .....oorreerreereereeece et essssessesssss st st ssssssssssnsssnees 9

2.1.2 2002 Retail Building and Cap CONSLIUCLION .....vveererreenreerriereseceenreeseeesssesssesssesssessseesesssenns 10

2.2 Groundwater REMEIATION ...ttt s ssss st eessseeseses i sissesenes 10

221  2001-2005 Former Building W Permanganate / ISCO Treatment .........ccccoueceeneecerenne. 10

2.2.2 2013 Groundwater Extraction and Treatment.......vcnenecenncenseeiecieneceeneesscennnee 12

23 SOIl VapOor REMEAIGLION ...t cerierecrtineesisesesisnesesscesessesesesssessesessseseseses sesesesestsnessssssesessnesssenes 13

231 2008 Vapor Intrusion Mitigation — Retail Building Short Term Response Action...13

2.3.2  Soil Vapor Mitigation — Residential Buildings..........cc..couccenenecenrcrnnecerinnecernsecseeeens 15

3.0 QUALITY CONTROL / MONITORING AND COMPLIANCE POINTS 16
31 SOU CAP et essese et es e ss s st s st ss et b s e e AR e bR bRt 16

3.2 Groundwater TreatmeENt SYSTEM ... seeerirecrieeesisesesieeesecesesssssesssssssesessssesesscesessesssenseses 16

3.21  Operation and MaiNTENANCE ...t s sssssssss s ssssssssssss s ensenns 16

3.22  Long-Term Groundwater Monitoring Program..........veeeecemecsescreseseces 16

3.2.3  Long-Term Monitoring Plan for Parcel A Groundwater...........ccceomrvnnrresonnerennerensnenn. 18

33 SOil Vapor Mitigation SYSEEMS........eirerere et sessstsssssssssssssssssssssesssssssssssssssssssssssssssssanes 22

3.3. 1 Retail BUIlAING ASD SYSTEM ... sreceieecerisesssiesesisesssesesassesssissesssenssssssnsesesssssnens 22

3.3.2  Residential Vapor Mitigation SYSTEMS ...t e sssssssssssssens 23

4.0 OPERATIONS AND MAINTENANCE 24
41 SOIl CAP INSPECLION c.cuereeet ettt ettt s s ss sttt sbsss st st s s ss st st sbssnssenns 24

4.2 Groundwater TreatmMeENt SYSEEM ... seeeiereciisessisesesiseesseeesesseessesessssssesessssesesscesessesssenseses 24

43 VapOr INTrUSION SYSEEIM ..o ettt bbb s ssss st 24

4.3.1  Retail BUilding ASD SYSEEM ...ttt sissssssssssss st sssssssss s ssssssssssssssssssssnns 24

4.3.2  Residential Vapor Mitigation SYStEMS ........cccceinecnnecrneerieseeiesesisecssesesesessssnsseses 24

5.0 REPORTING 25
51 Engineered Cap Inspection and Maint@NaNnCe........ccerncnnecernecrieeceieseserisecoseseresesssesseseses 25

5.2 Groundwater REMEIATION ...ttt st st eessseeseses st sissessnes 25

5.3 VaAPOT INTIUSION .o et ssesessese s ceases st sssesssse st s ssse et ssse s e ssasessssens 25

6.0 ENVIRONMENTAL LAND USE RESTRICTION 26
7.0 REFERENCES 27
3651170068 | 8/21/2018 Page i 3651
® ® 3651170068 WOOd.



Textron — Parcel A Closure Report
Providence, Rhode Island

List of figures

Figure 1 Site Location Map

Figure 2 Site Plan

Figure 3 Baseline Wells and Site Plan

Figure 4 Parcel A Deep Groundwater Contours, November 2017

Figure 5 Parcel A Shallow Groundwater Contours, November 2017

Figure 6 Parcel A Deep Groundwater Contours, January 2017

Figure 7 Parcel A Shallow Groundwater Contours, January 2017

Figures 8 — 14 Parcel A CVOC Results, January 2018

Figure 15 Proposed Long-Term Groundwater Monitoring Wells
List of tables

Table 1 Inventory Results and Proposed Baseline Sampling Wells

Table 2 Groundwater Gauging Results, November 2017 and January 2018

Table 3 Summary of Vertical Hydraulic Gradients

Table 4 Groundwater Analytical Results (5 recent rounds)

Table 5 Proposed Long-Term Groundwater Monitoring Wells

List of appendices

Appendix A Environmental Land Use Restriction and Soil Management Plan

Appendix B Key Figures and Tables from Previously Submitted Reports

Appendix C Parcel A Cap Documents

Appendix D Groundwater Treatment System Documents

Appendix E As-Built Drawings and Selected Photographs for the Active Soil Depressurization (ASD) System
Appendix F Laboratory Analytical Report (January 2018 Round)

Appendix G Laboratory Analytical Report (April 2018 Round)

Appendix H Groundwater Analytical Results Summary (all rounds)

3651170068 | 8/21/2018 Page ii 3651

® ® 3651170068 WOOd.



Textron — Parcel A Closure Report
Providence, Rhode Island

1.0 INTRODUCTION

On behalf of Textron, Inc. (Textron), Wood Environment & Infrastructure Solutions, Inc. (Wood), formerly
Amec Foster Wheeler Environment & Infrastructure, Inc., has prepared this Remedial Action Closure
Report for Parcel A of the Former Gorham Manufacturing Facility located at 333 Adelaide Avenue,
Providence, Rhode Island (the Site) (Figure 1).

The Remedial Action Closure Report (RACR) summarizes the salient aspects of Parcel A’s historic
remediation and current regulatory status, and documents the Parcel’s closure process as required by the
Rhode Island Department of Environmental Management (RIDEM) Remediation Regulations. Information
regarding the remediation and closure of Parcel A has been obtained from previously submitted
documents that have been accepted and/or approved by RIDEM as cited within this report. It is not the
intent of this closure report to recapture the full details of these previously submitted reports, but rather
to reaffirm the main and relevant events in the remediation and closure process, and to certify that Parcel
A has been properly remediated and closed in accordance with approved Remedial Action Work Plans
(RAWPs) and/or Short-Term Response Actions under the RIDEM Remediation Regulations. Both a
groundwater treatment system and an active sub-slab depressurization system are currently operating in
and around the existing retail building on Parcel A. With the submittal of this RACR, Textron is requesting
an Interim Letter of Compliance from RIDEM documenting the satisfactory completion of the remedy
and interim closure of Parcel A.

1.1 Property and Site History

The Former Gorham Manufacturing Facility is located at 333 Adelaide Avenue, Providence, Rhode Island
encompassing 37 acres (Figures 1 and 2). Parcel A, which is the subject of this RACR, is approximately
12.1 acres and one of the four parcels (A, B, C, and D [currently referred to as Parcel C-1]) that comprise
the Former Gorham Manufacturing Facility property. More recent Parcel A conditions are shown in the
aerial photograph in Figure 2. In this figure, Parcel A is located immediately north of Adelaide Avenue
and directly west of the Amtrak railroad tracks.

The Gorham Silver manufacturing facility engaged in the manufacture of silverware (sterling and plated)
and bronze castings from approximately 1890 to 1985. Operations included casting, rolling, polishing,
lacquering, forging, plating, annealing, soldering, degreasing, machining, and melting. Vapor degreasers
reportedly used trichloroethene (TCE), tetrachloroethene (PCE), and 1,1,1-trichloroethane (1,1,1-TCA).
Historically, structures located upon and activities conducted within structures on Parcel A included vapor
degreasers and spray booths.

In 1967, the Gorham Manufacturing business and property were purchased by Textron and operated as a
division of Textron until 1985. In 1986Textron sold the facility to the Winoker Group. The Winoker Group
subsequently sold the facility to another group of investors, the Adelaide Development Corporation,
which in turn sold the facility to the Seaman Equity Group. In 1990, Seaman defaulted on its taxes and the
City of Providence foreclosed. The City of Providence currently owns the property at 333 Adelaide Avenue
including the Site. The City, via the Providence Redevelopment Agency (PRA), divided the property into
the four parcels (A, B, C, and D [now Parcel C-1]) for development purposes.

Through a 1994 agreement with the City of Providence, Textron, Inc. retained the responsibility to
investigate and remediate Parcel A to support the commercial reuse of the property
(industrial/commercial direct exposure criteria [I/C DEC]) for Site soils and GB Groundwater Criteria for Site
groundwater. In 2001, the City of Providence entered into a 20-year lease agreement with Churchill &
Banks (C&B), to develop Parcel A as a 70,000-square foot retail facility, and associated parking lot and
public vehicle fueling station.
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The former Gorham manufacturing facility was razed in 2001 and the retail complex was constructed in
2002, which included a large retail space, several smaller retail spaces, and a public gasoline fueling
station. The Stop & Shop Supermarket Company (Stop & Shop), a tenant of the large retail space,
opened for business in 2002. The Stop & Shop retail store ceased business and vacated the retail
complex in October 2006. The former Stop & Shop gasoline station was closed in 2006 and the
underground storage tank (UST) was removed in 2007. The three remaining retail stores eventually closed
leaving the retail building vacant until Stop & Shop sublet the eastern half of the large retail space to a
fitness center (currently called “Blast”) in 2013. The western half of the former Stop & Shop space is still
unoccupied.

All three small retail store operations ceased by 2009. A church then moved into the western-most retail
space in 2010. Intermittently, the eastern-most small retail space was leased out several times on a
monthly basis for several campaign offices until June 2016, when another church moved into the eastern-
most small retail space and a consignment shop occupied the center small retail space. In 2018, the
consignment shop took over the eastern-most small retail space and used it for storage. The City remains
the owner of Parcel A. The property is currently managed by Paolino Properties, who purchased the
property management contract for Parcel A from the previous property management firm Kimco in 2013.

1.2 Physical Setting

Parcel A is developed as a 70,000-square foot retail facility including loading docks, parking areas for
approximately 600 vehicles, and ancillary/access roads. A storm water detention basin that collects storm
water from the retail building roof drains and parking area, and adjacent high school (Parcel B) is located
on the northern edge of Parcel A. An access driveway to an active Amtrak High Speed railroad electrical
substation is located on the northeastern corner of the parcel. A fueling station comprised of one,
20,000-gallon two-compartment (12,000-gallon regular/8,000-gallon premium) underground gasoline
storage tank (UST) and dispensing pumps were temporarily closed in April 2007 by Stop & Shop (RIDEM,
2006b). The temporary closure included removal of tank contents, locking and securing the fill cap and fill
lines, maintaining the interstitial tank monitoring system to monitor for a release, removing the fuel
dispensers, and maintaining all tank records. The tank and supporting equipment were removed in
August 2007 (Shaw, 2007a).

Parcel A is bordered to the east by the active Amtrak High Speed railroad tracks and associated right-of-
way. To the west of Parcel A is the public high school (Dr. Jorge Alvarez High School) which was
constructed on Parcel B in 2007. Further west and north of Parcel A are Parcels C and C-1 (formerly Parcel
D) and Mashapaug Pond. Parcels C and C-1 were remediated and capped in 2012 and 2015 in
accordance with the final Remedial Action Work Plans (RAWPs) (AMEC, 2012, 2015) and RIDEM's August
10, 2012 Remedial Approval Letter and July 9, 2015 Order of Approval. Parcel C and C-1 remediation was
completed and a Closure Report submitted to RIDEM in May 2017. Popeye’s restaurant is located south
of Parcel A along Reservoir Avenue (Parcel D), along with a residential neighborhood on both Downing
Street and Adelaide Avenue.

Parcel A is largely flat, measuring an elevation of approximately 65 feet above mean sea level (MSL).
Previous investigations indicate that the subsurface conditions of Parcel A are characterized as sand, with
areas of sand and gravel to the depth of the water table which was measured at approximately 25 feet
below ground surface [bgs]. Beneath the water table, conditions were characterized as a mixture of sand,
silty sand, and sandy silt to a depth of between 45 and over 60 feet bgs. Previous investigations also
indicate that a dense till material consisting of silt, sand and little clay and fine gravel (also referred to as a
confining silt layer) was present at approximately 45 to 60 feet bgs. The bedrock surface is estimated to
be approximately 200 feet bgs (MACTEC, 2006a).
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Groundwater beneath the entire Gorham property is classified by RIDEM as Class GB, which is not suitable
for public or private drinking water use without treatment. According to previous investigations,
groundwater beneath Parcel A is not used as a source of drinking water, and the nearest public water
supply (Scituate Reservoir) is located approximately 9 miles to the west of the Gorham property (MACTEC,
2006a). Previous investigations found that public or private wells do not exist within a 4-mile radius of the
Gorham property (ABB, 1995a).

Most of the groundwater below Parcel A flows either east, or north towards Mashapaug Pond. A
groundwater divide runs approximately parallel with the Gorham eastern property boundary and along
Adelaide Avenue to the south. East of the divide, groundwater flows east towards the railroad tracks and
Narragansett Bay further to the east. Groundwater flow on the east and southeastern areas of the
Gorham property is further divided in the southeastern portion of Parcel A. In this area, groundwater
flows downward (sinks) towards a leaking 80-inch Narragansett Bay Commission (NBC) sewer main
located adjacent to the railroad tracks east of the Site (HLA, 1999a).

1.3 Regulatory Background and Previous Investigations

Environmental investigations of the Former Gorham Manufacturing property including Parcel A have been
performed since 1986. To reduce confusion, we have provided a list of company names that developed
the historical reports or work plans for this Site and are cited within this closure report. This list of
company names have all been incorporated under Wood Environment & Infrastructure Solutions, Inc.
(Wood) or APTIM Environment & Infrastructure, Inc. (APTIM) as listed below. Please note that when citing
a report/document, we use the appropriate company name as listed on the document/report at the time
it was published/submitted.

Wood
ABB Environmental Services, Inc. (ABB-ES)
Harding Lawson Associates (HLA)
Harding ESE
MACTEC Engineering and Consulting, Inc. (MACTEC)
AMEC Environment & Infrastructure, Inc. (AMEC)

Amec Foster Wheeler Environment & Infrastructure, Inc. (Amec Foster Wheeler)

APTIM Environment & Infrastructure, Inc.
IT

Shaw Environmental, Inc.
CBa&l

In addition, when this report discusses activities conducted by Wood or APTIM or their predecessors listed
above (i.e., submittal of work plans, reports, response to comments, or conducting investigation activities),
it is inferred that Wood or APTIM, respectively, submitted the document or conducted the activities on
behalf of Textron. AECOM has also conducted work on Parcel A.

Beginning in the late 1980s, several USTs were removed and environmental investigations were initiated
on Parcel A by Wood and APTIM, and their predecessors on behalf of Textron. The following is a bulleted
summary of some of the key events and investigations that have occurred within Parcel A. Investigations
that were conducted to date that include other areas of the Site (Parcels C and C-1) are not included
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unless those investigations included work on Parcel A. Source areas identified during these investigations
are described in Section 1.4, and the remedial programs/activities conducted in response to these
identified source areas are described in Section 2.0.

1995. Remedial Investigation Report (ABB-ES, 1995a) and a Supplemental Remedial Investigation Report
(ABB-ES, 1995b) were prepared to assess Property conditions, including Parcel A.

1996. A Remedial Action Work Plan (RAWP) was prepared in 1996 by ABB-ES and submitted to conduct
additional groundwater and soil investigations to further characterize the extent of groundwater
contamination on Parcel A. Results of these investigations were documented in ABB-ES' 1996 Limited
Design Investigation Report (ABB-ES, 1996) and were used to formulate a risk assessment and establish
Remedial Action objectives.

1997. Demolition of the former Gorham Manufacturing Facility structures began. Wood conducted a
RIDEM-approved (RIDEM, 1997) Short-Term Response Action in accordance with the Notice of Intent to
Perform a Short-Term Response Action (ABB-ES, 1997a) to excavate and remove soil impacted by
polychlorinated biphenyls (PCBs) (Section 1.4.1) to eliminate exposure issues for site workers during the
demolition of the remaining buildings on Parcel A. The Response Action was summarized in a Short-Term
Response Action Report (ABB-ES, 2007b).

1999. A Site Investigation Summary Report and Risk Assessment (HLA, 1999b) was prepared and
submitted to RIDEM that addressed the entire 333 Adelaide Avenue property, including Parcel A, with a
follow-up Response to RIDEM Comments submittal in 2000. This report included a Method 1 risk
assessment and identified remedial alternatives for the entire Gorham property, and was formally
approved by RIDEM in a June 15, 2001 RIDEM Remedial Decision Letter.

April 2001. Wood submitted a RAWP (Harding ESE, 2001) for the Property outlining the selected
remedial alternatives. This RAWP proposed to construct a pavement/retail building and landscaped area
cap on Parcel A and stabilize light non-aqueous phase liquid (LNAPL) fuel oil found between the now
existing western end of the current retail building and the high school. RIDEM provided comments on the
2001 RAWP (RIDEM, 2001a & 2001b) and Wood addressed RIDEM comments in two letter submittals
(Harding ESE, 2001a and 2001b). The RAWP was formally approved by RIDEM in an October 11, 2001
Order of Approval (RIDEM, 2001c). Investigation/remediation activities detailed in this work plan were
conducted by Wood in 2001 and 2002.

Following the completion of the LNAPL remediation in January 2002, Textron provided the approved 2001
RAWP to the City and its developer C&B. On behalf of the City, C&B implemented the approved soil cap
remedy on Parcel A as part of Site development work including the construction of the retail building, and
construction and paving of the parking lot and associated access roads. A description of the final cap is
provided in Section 2.1.2.

November 2001. IT submitted revisions to the approved 2001 RAWP (IT, 2002a, 2002b and 2002c) for in-
situ injection of permanganate to treat the volatile organic compounds (VOCs) in groundwater at the
former Building W location. RIDEM then issued a revised Order of Approval in 2002 (RIDEM, 2002a). This
approval replaced the October 11, 2001 Order of Approval RIDEM issued for the 2001 RAWP (RIDEM,
2001c). IT completed the initial injection for the Building W groundwater plume by April 2002 as
described in Section 2.2, and based on the results of baseline, interim, and post-injection groundwater
data concluded that an additional injection was required.

May 2003. Shaw submitted a revised RAWP (Shaw, 2004a) for an additional injection of permanganate
(in-situ). RIDEM approved the revised RAWP on July 27, 2004 (RIDEM, 2004). IT completed the second
round of permanganate injections by October 4, 2004.
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November 2005. Shaw submitted a RAWP addendum (Shaw, 2005a) to propose modifying the
groundwater remedial approach and to conduct a limited site investigation to evaluate the chemical
rebound. RIDEM conditionally approved the RAWP addendum on January 6, 2006 (RIDEM, 2006a).

2006. Shaw collected representative soil and groundwater samples in December 2006 and then
conducted a treatability study to evaluate enhanced bioremediation of PCE source area soils. These
results were presented in the March 27, 2007 Status Report (Shaw, 2007b)

April 2007. Wood prepared and submitted a soil vapor investigation work plan (MACTEC, 2007a) to
measure concentrations of VOCs in sub-slab soil gas beneath and along the perimeter of the retail
building. The results of these soil vapor investigations and the proposed indoor air investigations were
presented to RIDEM in the August 22, 2007 letter report (MACTEC, 2007b).

November 2007. The August 2007 letter report included a work plan for follow-up indoor air
investigations of the retail complex spaces. Wood conducted the follow-up soil vapor groundwater
investigations in November 2007 to charaterize the potential presence of VOCs in the indoor air of the
Stop & Shop and three other retail stores. The November 5, 2007 letter report (MACTEC, 2007¢)
presented the results of this indoor air investigation. A source investigation was then proposed to
determine the vertical and horizontal extent of the VOCs within the soil gas.

March - June 2008. Wood submitted work plans for additional soil vapor and groundwater
investigations to confirm that soil vapor conditions along Adelaide Avenue were not a concern to the
adjacent residential properties and to further assess the nature and extent of groundwater beneath and in
the immediate vicinity of the retail complex (MACTEC, 2008a and b). Wood completed these
investigations in April 2008. Additional investigations were proposed in April 2008, including indoor air
sampling of the residential properties on Adelaide Avenue (MACTEC, 2008c).

July 2008. Wood designed an active soil depressurization (ASD) system for the Parcel A retail complex
and submitted a Short Term Response Action work plan (MACTEC, 2008d and 2008f) to install the system.
RIDEM approved the system design (RIDEM, 2008a, 2008b) and required a long-term soil vapor and air
monitoring compliance program. Wood installed the ASD system in 2008 and the long-term vapor and
air monitoring compliance program began in February 2009 as documented in the Short-Term Response
Action Closure Report (MACTEC, 2009c). As required, quarterly indoor air monitoring reports were
prepared by Wood and submitted to RIDEM for posting on the Project website.

October 2009. Groundwater investigations were proposed in multiple work plans in 2008 and 2009 to
further define the nature and extent of the groundwater contamination originating on Parcel A. The
investigation results were submitted to RIDEM in May 2008 and April 2010 (MACTEC, 2008e and 2010a).

April 2011. AECOM submitted a work plan (AECOM, 2011) to investigate the use of a groundwater
remediation system for chlorinated VOCs in Parcel A groundwater. RIDEM aproved the work plan.
AECOM then completed pump tests on the north side of the retail building to support the design of the
short term measure groundwater treatment system. A Remediation General Permit was issued by RIDEM
on July 22, 2011 for the discharge of treated water into the detention basin immediately north of the retail
building.

October 2012. AECOM submitted a RAWP (AECOM, 2012a) to RIDEM documenting the design, and
proposed installation and operation of the groundwater extraction and treatment system (GWETS) for
Parcel A. RIDEM approved AECOM's design (RIDEM, 2012a Remedial Decision Letter), and based on the
requirements described in the RIDEM Order of Approval (RIDEM, 2012b) the GWETS was constructed on
Parcel A by May 2013 (AECOM, 2016). System monitoring reports were and continue to be prepared by
AECOM and submitted to RIDEM on a regular schedule.
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June 2015. The City of Providence signed the Environmental Land Usage Restriction (ELUR) and filed
both the ELUR and Soil Management Plan (SMP), previously approved by RIDEM, in the Providence Land
Evidence Records (Appendix A).

March 2016. AECOM submitted a Remedial System Installation Report to document the 2012 installation
and 2013 startup of the groundwater recovery and treatment system on Parcel A (AECOM, 2016).

1.4 Source Areas and Response Actions

The source areas encountered during Parcel A investigations as discussed above and the response actions
conducted for each of the areas and impacted media are summarized below.

During the 1994 RI, Wood encountered PCBs exceeding the RIDEM Method 1 soil criterion (10 mg/kg) in
soil collected from the crawl space below former Building F and adjacent to a concrete support column of
that building (Appendix B-1, Figure 1-2). To eliminate the potential for site worker exposures during
planned building demolition activities, in June 1997, Wood implemented a RIDEM-approved Short Term
Response Action (ABB-ES, 1997b) to remove visibly stained soils surrounding two Building F support
columns and other visibly stained surface soil surrounding the concrete support column.

On May 1, 1997 the City of Providence issued a Building Demolition and Underground Storage Tank
Removal contract and bid specification document. This document outlined the specifications to demolish
the Gorham buildings (Appendix B-1, Figure 1-2) and to remove two No. 6 fuel oil USTs (two 30,000-
gallon fuel oil tanks). Wood, on behalf of Textron, provided oversight of building demolition activities to
document the subsurface soil and groundwater conditions. During the demolition process, four building
materials were observed including an asphalt based material, oily sands, excavated demolition debris, and
materials from a pit that all required characterization for reuse or disposal.

In November 1998, the City of Providence submitted a Permanent Closure Application for Underground
Storage Tank Removal for two 19,000-gallon No. 6 fuel oil tanks located on Parcel A. RIDEM approved
the closure (RIDEM, 1998) on November 24, 1998 and Wood observed the tank removal activities in
November 1998 (HLA, 1999a).

Extensive Site investigation and remediation activities determined that soil within Parcel A contained
concentrations of total petroleum hydrocarbons (TPH), polycyclic aromatic hydrocarbons (PAHs) and
metals (arsenic, copper, and lead) that exceeded either residential or I/C DEC and required remediation.
Separate phase product (light non-aqueous phase liquid [LNAPL]) was detected in two former site
groundwater monitoring wells (MW-H and MW-I) at a maximum measured thickness of 1 foot. This
LNAPL was related to the fuel oil USTs removed by the City, as described above. In all, five areas (Areas 1
through 5) of upper concentration limit (UCL) exceedances (including NAPL) were identified for
remediation. The approximate extent of remediation is depicted on Figure 2 of the Monthly Progress
Report for December 2001 (Harding ESE, 2002b) (Appendix B-2, Figures 1 and 3). As shown, Areas 1 and
2 had TPH/PAH UCL exceedances which were attributed to the two former 19,000-gallon No. 6 fuel oil
USTs, a concrete vault formerly used for No. 6 fuel oil, and three former 8,000-gallon No. 4 fuel oil USTs.
Areas 3 and 5 had copper UCL exceedances and Area 4 had lead UCL exceedances, which were attributed
to the fill material present within those areas.

The 2001 RAWP addressed these five areas (Areas 1 through 5) (Harding ESE, 2001a) as follows:

Excavate, asphalt batch, and/or stabilize soil for onsite reuse for soil impacts exceeding the UCL for
TPH of 30,000 parts per million (ppm) and metals (arsenic, copper, and lead) that exceed site-specific
background concentrations) or impacted with NAPL;
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Stabilize LNAPL fuel oil located between the now existing western end of the retail building and the
high school;

Isolate soil impacts exceeding RIDEM DEC by capping Parcel A using an 18-inch cover consisting of
either a 12-inch sand drainage layer and 6-inch soil cover with an underlying geofabric barrier
(residential exposure) or pavement (parking areas), building structures, or landscaped areas
(commercial exposure). Incorporate the capping of Parcel A with the redevelopment conducted by
C&B; and

Implement an ELUR and SMP for Parcel A to prevent sensitive uses/activities of the parcel, limit
potential exposures related to outdoor recreational and future maintenance activities conducted on
Parcel A, and to preserve the Parcel A cap.

Extensive groundwater investigations were conducted throughout Parcel A which identified chlorinated
VOCs in groundwater. Based on this data, identifiable chlorinated VOC groundwater plumes exist
beneath Parcel A and extend towards the Mashapaug Inner Cove:

Parcel A - PCE plume originates from the former Building W area (coincides with the location of the
former Stop & Shop gasoline station), and

Parcel A -1, 1, 1-TCA and TCE plume originates immediately south of the retail building.

Figure 3 shows the approximate historic extent of the Parcel A plumes. The April 2001 RAWP (Harding
ESE, 2001a) outlined the selected groundwater remedial alternative for the Building W groundwater
plume as:

Treat Parcel A groundwater via in-situ chemical oxidation (ISCO) by injecting potassium
permanganate, and implementing a long-term groundwater monitoring program to confirm
successful remediation; and

Implement an ELUR and SMP for Parcel A. The ELUR was signed by the City of Providence June 4,
2015 and both the ELUR and SMP were filed with the Providence Land Evidence Records (Appendix
A).

Note the ISCO injection was later modified to be sodium permanganate as part of the construction.

As discussed above, the groundwater contamination originating immediately south of the retail building
was not identified until 2008. Between 2008 and 2011 Wood and AECOM conducted additional
groundwater investigations and pumping tests (AECOM, 2011). The groundwater treatment system
design and permitted discharge of the treated water was then completed and constructed in April 2013.
The groundwater treatment system includes:

Three groundwater extraction wells were installed in the former Building W area, south of the retail
building and north of the retail building. The groundwater is treated by a shallow-tray air stripper,
activated carbon and polished by a resin.

Treated groundwater is discharged into a nearby storm water catch basin which then flows into the
retention basin located immediately north of the retail building. This discharge is conducted in
accordance with the July 2011 Remediation General Permit (RIG85E003).
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Wood conducted a soil vapor investigation in August 2007 in accordance with an approved Soil Vapor
Investigation Work Plan (MACTEC, 2007a). Wood confirmed the presence of VOCs in the sub-slab soil
vapor above then-current Connecticut Department of Environmental Protection Proposed Industrial /
Commercial Soil Vapor Volatilization Criteria (CT DEP PI/CSVVC) (in the absence of analogous RI criteria).
Wood then collected indoor air samples from within the retail complex spaces to determine if a soil vapor
intrusion pathway existed to indoor air. These indoor air sampling results confirmed the need for vapor
mitigation (MACTEC, 2007b).

In addition, Wood conducted sub-slab soil vapor sampling and indoor air sampling at four residential
buildings along Adelaide Avenue following the RIDEM-approved work plan (MACTEC, 2008b) to evaluate
the potential for vapor intrusion at those residences. The results did not show any exceedances of
applicable standards, but Textron opted to install individual sub-slab mitigation systems within these four
residences as a proactive measure.

An ASD was designed and approved by RIDEM as a Short Term Response Action for the retail space
to include five vapor extraction well points within the former Stop & Shop for collection and
treatment by granular activated carbon (GAC). One of these extraction wells was installed along the
western wall of the former Stop & Shop to address the soil vapor beneath the eastern most small
retail space. This extraction well was connected to a radon fan blower which discharged at the roof
line. One extraction well point was also installed in each of the central and western small retail spaces
and connected to radon fan blowers for discharge above the roof line. A long-term monitoring
program was implemented beginning in 2009 to assess the system operation and indoor air quality.
GAC changeouts have been conducted approximately every 3-4 years, based on monitoring of the
GAC influent and effluent.

A single vapor extraction well point and radon blower were installed in the basements of four
residences along Adelaide Avenue with discharge above the roof line. Wood confirms the continued
operation of these systems as part of the ASD system inspection and sampling program described
above.
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2.0 REMEDIAL ACTIONS

The April 2001 RAWP (Harding ESE, 2001a) stipulated remediation of the petroleum and metals
contaminated soils on Parcels A, B and C as described in subsequent sections below. Remediation of the
Parcel A groundwater plumes is described in Section 2.2, and vapor mitigation is addressed in Section 2.3.

2.1 Soil Remediation

United Retek Corporation (URC) began excavation and treatment of soils exceeding RIDEM UCLs
(including LNAPL) in the five areas in December 2001 and completed the soil remediation activities on
February 6, 2002 (Harding ESE, 2002a, 2002c [December 2001 and March 2002 Monthly Progress Reports])
(Appendix B-2, Figures 1 and 3).

In December 2001 contaminated soil in Areas 3, 4, and 5 were excavated, treated and returned to the
excavation as backfill material. These soils had metals UCL exceedances: copper in Areas 3 and 5, and
lead in Area 4. The excavated soils were treated using cement to stabilize the copper and lead and then
returned to their respective excavation locations. Confirmatory soil samples were collected to confirm no
UCL exceedances remained in the excavations. Samples of treated soils were also submitted for
laboratory analysis to confirm treatment effectiveness.

At Area 1, TPH/PAH UCL exceedances (including LNAPL) started at a depth of 10 feet bgs and extended to
the water table. At Area 2, the TPH/PAH UCL extended to a depth of 15 feet bgs. Clean overburden soils
in Areas 1 and 2 were removed and stockpiled on the site as future backfill material. The impacted
overburden soils were then excavated to a depth close to the water table (approximately 20 feet below
ground surface) and test pits were dug around the perimeter to confirm the LNAPL extent. These
impacted soils were excavated, treated with asphalt batch mix and stockpiled to be used as backfill
material during site development. Some impacted soil within Area 1 was removed from below the water
table for treatment and reuse on the site. These soils with TPH/PAH UCL exceedances were asphalt
batched and stockpiled on the site.

Some LNAPL was vacuumed up from the water table surface during the soil excavation and backfill
operations. This LNAPL and water mix was disposed of at an off-site, permitted facility by Clean Harbors,
Inc. Following the confirmatory soil sampling, the clean overburden soils were placed and compacted
within the excavated areas to extend several feet above the water table. Then the treated soils were
placed and compacted just below the ground surface to provide structural support to the proposed
building foundations and parking surfaces.

Photographs of the soil excavation and remediation are included in Appendix B-2.

During excavations in Areas 1 and 2, a pipe chase connecting a large subsurface concrete box/vault was
discovered, demolished, and the petroleum-impacted soils were excavated and treated for reuse.
Confirmatory test pits showed no evidence of petroleum in the soils within the concrete box/vault area or
the concrete box/vault floor located approximately 12 feet below grade.

Over the course of the remediation, approximately 82 tons of metals-contaminated soil was stabilized
with cement and approximately 18,580 tons of TPH/PAH-contaminated soil was treated by asphalt
batching. The clean overburden soil was placed in the excavation areas to an average depth of 13 feet
bgs. The treated soil was then returned to the excavation areas and compacted leaving a level surface to
cover with the building foundation and parking lots.
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Textron provided the approved 2001 RAWP (Harding ESE, 2001a) to the City and its developer (C&B). On
behalf of the City, C&B implemented the approved soil cap remedy on Parcel A as part of site
development work in 2001 including the construction of the former Stop & Shop building, smaller retail
stores, and construction and paving of the parking lot and associated access roads. The City and C&B did
not provide as-built documents or descriptions of the soils used in constructing the cap.

In order to document the construction of the approved cap, Wood reviewed the logs for soil borings,
monitoring wells, soil vapor extraction wells and groundwater extraction wells completed between 2002
and 2013. Logs documenting the construction of the approved cap include the soil borings installed
beneath the retail building, groundwater extraction wells supporting the operating groundwater
treatment system and the piping trench connecting the extraction wells to the treatment system (AMEC,
2014). Copies of the logs that describe the lithology of soils and photographs that show the condition of
soils present beneath the former Stop & Shop building and surrounding parking areas are provided in
Appendix C. Figure 1 in Appendix C provides a reference to the photograph locations. As shown, these
logs and photographs confirm the minimum thickness of 12-inches of cover over the soil (soil and/or
pavement) over Parcel A. Figure 1 in Appendix C also presents the location for each of the soil borings,
groundwater extraction wells, and utility trenches that were completed on Parcel A subsequent to the
installation of the cap and construction of the Stop & Shop building construction. Together these data
sources document that the Parcel A cap was constructed in accordance with the 2001 RAWP.

Compliance inspections are to be conducted by the City of Providence to confirm that the Parcel A cap
remains intact as described in Section 3.1.

2.2 Groundwater Remediation

The Parcel A Building W groundwater plume was treated using ISCO to lower the contaminant
concentration. IT (APTIM) completed soil oxidant demand (SOD) studies in October 2001 to support the
injection program, and completed monitoring well and injection well installation and sampling by
February 2002. The first of two injections was conducted in March and April 2002. APTIM injected 10,000
gallons of a 20% sodium permanganate solution into the PCE source area (Appendix B-3). Following the
completion of the first injection and monitoring results, RIDEM requested that Textron install three
additional groundwater monitoring compliance well clusters (shallow and deep wells) at the same
screened intervals as MW-101S and MW-101D. RIDEM requested two well clusters along the Parcel B
boundary (Dr. Jorge Alvarez High School) on the western edge of the Stop & Shop boundary (MW-216
and MW-217), and one well cluster (MW-218) along Adelaide Avenue boundary of the property south of
MW-101S and MW-101D. The locations of these additional well clusters are shown in Appendix B-3.
These wells were developed and sampled, and are included in the quarterly compliance sampling events.

Based on the results of baseline, interim, and post-injection groundwater data as described in monthly
status reports, APTIM concluded that the site-specific treatment goal of 7,700 ug/L PCE was achieved in
several groundwater monitoring wells in the treatment area, but could not be achieved in all wells with
only one injection (Shaw, 2004a). APTIM indicated that a reduced area around MW-101S, MW-101D,
MW-202S, MW-202D, and MW-205 (Appendix B-3) in the southeast portion of the 2002 treatment area
required an additional injection to reduce the concentrations of chlorinated VOCs. APTIM completed
additional sampling events in January through April 2003 and again in March and April 2004. These data
are summarized in the June 2004 Monthly Status Report (Shaw, 2004b) and show that the source area
remained centered around monitoring wells MW-101S and MW-101D (Appendix B-3).
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APTIM proposed a second injection of permanganate for a reduced area of the former Building W
groundwater plume in the June 2004 revised RAWP (Shaw, 2004a). Shaw's design was based on
additional laboratory SOD, total organic carbon (TOC), fractional organic carbon (FOC), and VOC analysis
of soil collected from southeast of the initial treatment area. RIDEM approved the revised RAWP on July
27,2004 (RIDEM, 2004). APTIM initiated the second round of ISCO in September 2004 and by October 4,
2004, injected approximately 24,400 pounds of sodium permanganate into the expanded treatment area
covering approximately 13,000 square feet (Appendix B-3). After the 3" quarterly round of groundwater
sampling following this second injection, data showed that rebound in concentrations of chlorinated
VOCs had occurred within the treatment area (Shaw, August 2005b). APTIM suggested that a
modification of the remedial approach was necessary, and continued the quarterly and semi-annual
groundwater monitoring.

APTIM submitted a Remedial Action Work Plan Addendum in November 2005 (Shaw, 2005a) to conduct
additional soil and groundwater investigations of the source area. Based on these results and further
quarterly monitoring results, APTIM proposed to conduct a treatability bench-scale test on the Parcel A
groundwater to assess the potential for enhanced biodegradation of the remaining VOCs in the
groundwater (Shaw, 2006b). APTIM continued to conduct the quarterly groundwater monitoring program
under the existing Order of Approval pending their results of the bench-scale tests. APTIM's March 27,
2007 status report (Shaw, 2007b) confirmed that the potential use of enhanced bioremediation was not
fully successful in the reduction of PCE in the source area. Shaw (now APTIM) has continued to conduct
the groundwater compliance monitoring program specified in the RIDEM Order of Approval.

Because the second round of ISCO did not address the remaining chlorinated VOCs and the potential off-
site migration of impacted groundwater, Textron contracted AECOM (ENSR, a subsidiary to AECOM) to
further investigate the source area at the former Building W. These investigations were conducted
between October and December 2007. Concurrent with this source area investigation, Wood was
completing their assessment of the groundwater and soil vapor around and beneath the retail building
and indoor air within the retail building discussed below. These investigations confirmed that 1,1,1-TCA
and TCE had been released to the soil and groundwater immediately south of the retail building during
the former mill operations.

These investigations concluded that the northern plume (also known as the Parcel A 1,1,1-TCA and TCE
plume) originates in the vicinity of the retail building, flows beneath the retail building and discharges to
Mashapaug Inner Cove. The 1,1,1-TCA impacted groundwater is mostly present in the shallow aquifer
(30-40 feet bgs) and TCE impacts extend to approximately 60 feet bgs. The southern plume (also known
as the Parcel A PCE plume) originates east of the former Stop & Shop gasoline filling station, and
bifurcates along the groundwater divide with a portion flowing north to Mashapaug Inner Cove and a
portion flowing northeast toward the 80-inch NBC sewer main that runs parallel to the eastern property
boundary. PCE is the primary chlorinated VOC present within the southern plume, which extends to
depths of over 60 feet to the top of till. AECOM also reported the presence of dense non-aqueous phase
liquid (DNAPL) in soil borings installed in the source area of the southern plume.

Textron contracted with AECOM to design a groundwater remediation system to address both Parcel A
chlorinated VOC groundwater plumes. The objective of the treatment system was to reduce the
concentrations of chlorinated VOCs in groundwater and provide hydraulic containment of the
contaminants from discharging into the Mashapaug Inner Cove. AECOM conducted a groundwater study
and pilot test which included the installation of recovery well RW-1 located on the northern side of the
retail building. AECOM completed the design and permitting of the groundwater treatment system, as
described above.
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RIDEM issued a Remedial Decision Letter on October 17, 2012 (RIDEM, 2012a) approving the groundwater
investigations and directing Textron to prepare a RAWP. AECOM submitted a RAWP to RIDEM
documenting the design and proposed installation and operation of the GWETS (AECOM, 2012a). RIDEM
approved AECOM's GWETS design (RIDEM, 2012c Order of Approval).

Based on the requirements described in the RIDEM December 17, 2012 Order of Approval, AECOM
constructed the GWETS on Parcel A in April 2013. AECOM installed two additional recovery wells (RW-2
and RW-3). RW-2 was installed in the vicinity of the northern plume to a depth of approximately 55 feet
bgs and RW-3 was installed in the southern plume to a depth of approximately 66.5 feet bgs. All three
extraction wells have screen lengths of 20 feet. A utility trench approximately 950 feet long by 4 feet
deep was installed to connect the new and existing extraction wells to the GWETS. A National
Environmental Systems, Inc. (NES) pre-manufactured 30-foot long cargo container groundwater treatment
system was placed behind the retail building in the vicinity of RW-1 (Appendix D-1). This ready-to-
operate system was pre-wired, piped, and pre-tested and included analog and digital instruments and
control loops. The system'’s control logic includes a programmable logic control (PLC) and remote
monitoring, control, data acquisition, and alarm notification via a standard telephone connection.
Quarterly groundwater sampling, analysis, and reporting has been conducted consistent with the RIDEM
December 2012 Order of Approval.

Extracted groundwater is pumped by Grundfos® electrical submersible pumps (contained within each
recovery well) at a combined rate of approximately 16 gallons per minute (4 gallons per minute for wells
RW-1 and RW-2 and 8 gallons per minute for well RW-3). The higher pumping rate of RW-3 was specified
to obtain containment of the southern plume across both sides of the groundwater divide and to
maximize mass recovery from the area of the highest concentrations of chlorinated VOCs (AECOM, 2016).
AECOM's Figure 2 in Appendix D-1 shows the treatment system design capture zone which is providing
hydraulic containment of the plumes and eliminates their discharge into the Inner Cove.

Pumped groundwater is directed to the treatment system by way of 2-inch piping and treated by a
shallow-tray air stripper. Treated water is then polished with GAC and ion exchange resin before being
discharged into the catch basin located north of the retail building. From there, treated water flows into
the storm water detention basin located directly north of the retail building (Appendix D-1, Figure 1) for
infiltration into the ground. An air treatment vessel removes VOCs from the air flowing out of the air
stripper before the air is discharged to the atmosphere. A mechanical flow meter measures the amount of
treated groundwater that is discharged under the RIPDES Permit #RIG85E004 (RIDEM, 2012d) to the catch
basin on the northern side of Parcel A. The Completion Report and as-built drawings for the groundwater
treatment system are included in Appendix D-2.

AECOM started the GWETS on May 15, 2013, and collected treatment system water samples (e.g., influent,
effluent, etc.) during May and June 2013 to confirm treatment system effectiveness. Copper and nickel
exceeded the RIPDES discharge limits in these initial samples. AECOM shut the system down and
replaced the liquid-phase GAC and zeolite metals treatment media with fresh materials. The change-out
of materials did not resolve the metals exceedances and the system was again shutdown. AECOM
evaluated alternative metals treatment and submitted a request to RIDEM in September 2013. AECOM
proposed to perform a system amendment to replace zeolite media with a proprietary ion exchange
media supplied by Siemens (now Evoqua). RIDEM approved the amendment and the GWETS was
restarted on September 27, 2013. AECOM submitted a proposed modification to the metals treatment
portion of the treatment stream to add cartridge filtration to improve metals treatment. RIDEM approved
the amendment and AECOM modified the system on September 23, 2014. Except for periodic
maintenance, the system has been running as designed since that time (AECOM, 2016). Additional
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information on the design and installation of the GWETS, included system drawings and P&IDs, is
provided in the March 2016 Groundwater Recovery and Treatment System Installation Report (AECOM,
2016). AECOM continues to conduct the groundwater sampling, analysis, and reporting consistent with
the RIDEM Order of Approval as described in Section 3.2.

2.3 Soil Vapor Remediation

To mitigate soil vapor migration into the retail complex, Wood proposed and designed an ASD for the
Parcel A retail complex (MACTEC, 2008b). RIDEM approved the system design (RIDEM, 2008a and 2008b)
stipulating the implementation of a long-term soil vapor and air monitoring compliance program. The
ASD system was installed in accordance with a RIDEM-approved Short Term Response Action work plan
(MACTEC, 2009b).

Five soil gas extraction wells were installed in the large retail space (EW-1 through EW-5), and one well
each was installed in the central (EW-6) and western (EW-7) small retail spaces. One soil gas extraction
well (eastern EW-5) was installed in the large retail space; this system also treats vapor captured from the
eastern small retail space. The soil gas extraction wells were installed to a depth of 10 feet below the
concrete floor and screened from 5 to 10 feet below the top of the concrete. The solid extraction well
risers extend to the bottom of the floor slab, which was saw-cut from the nearest steel column to the
extraction well. The vertical pipes were fastened to the adjacent steel columns and continued above the
suspended ceiling. The extraction well piping continues north, above the suspended ceiling, to the back
walls of the large retail space, the central small retail space, and the western small retail space. The roof
joists in the western small retail space are exposed since there is no suspended ceiling. The piping is
supported by joist hangers at regular spacing above the suspended ceiling. Piping for EW-1 through EW-
4 was routed to an ASD system enclosure through the north exterior wall of the large retail space. The
piping from these four extraction wells is manifolded into one pipe inside the ASD enclosure. Piping for
EW-5, EW-6, and EW-7 was routed to the north walls of the large retail space, the central small retail
space, and the western small retail space respectively. After penetrating their respective north walls, EW-
5, EW-6, and EW-7 were connected to radon type fans and vented to the atmosphere. All extraction wells
are set in flush-mounted floor “vaults” or road boxes large enough to accommodate sample ports on the
horizontal section of the piping.

Seven 12-inch vacuum monitoring wells (VMWs) were installed in the retail complex, four in the large
space (VMW-1 through VMW-4) and one in each of the three smaller retail spaces (VMW-5 through
VMW-7) to a depth of eight feet below the bottom of the concrete floor slab approximately 50 feet away
from its respective extraction well. The VMW function is to measure the vacuum in the vadose zone
exerted by the ASD. Teflon tubing extends from the vapor monitoring implant to the ground surface with
a sample valve set in a 4-inch diameter flush mounted road box.

The ASD enclosure contains a regenerative blower, condensate drum, two 400-pound carbon drums in
series, an emissions stack (vented to the atmosphere), and a control panel. Sampling ports and vacuum
gauges are located before and after the carbon drums. The air pollution equipment, VSC-400 Vapor
Phase Absorbers, was registered with the RIDEM's Office of Air Resources on August 15, 2008. The ASD
enclosure was supplied by ESD Waste 2 Water Inc. of Ocala, FL, and installed by Clean Harbors
Environmental Services (CHES) on an 8-inch thick reinforced concrete pad on January 8, 2009. The
concrete pad was constructed on 6 inches of certified “clean”, compacted crushed stone bedding
(MACTEC, 2009b). An 8-foot high chain link fence, with a gate, was installed around the ASD enclosure to
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prevent unauthorized entry or vandalism. These ASD system components are shown on the ASD record
as-built drawings contained in the Short-Term Response Action Closure Report. Copies of the as-built
drawings and select photographs from the ASD system installation and sampling events are included in
Appendix E.

Wood collected baseline compliance air samples on January 16, 2009 as described in the Order of
Approval and Order of Approval Addendum (RIDEM, 2008a & 2008b). On January 29, 2009, CHES
performed system start-up and began system O&M. Implementation of the long-term vapor and air-
monitoring compliance sampling program, as required by the RIDEM Order of Approval, began on
February 3, 2009. Compliance sampling consists of 4 indoor air samples inside the large retail space (IA-1,
IA-2, IA-3, and IA-4); one indoor air sample each in the eastern small retail space (IA-5), central small retail
space (IA-6), and the western small retail space (IA-7); one soil gas sample from each of the extraction
wells (EW-5, EW-6, and EW-7) in the larger retail space, central small retail space, and the western small
retail space, respectively; and one sample from the combined air stream of the four extraction wells EW-1
through EW-4 (EW-Combined). One sample is also collected from the effluent of the carbon treatment
unit (EW-Post Carbon) to monitor the effectiveness of the air pollution control equipment. In addition,
vacuum pressure is measured at all vacuum monitoring wells during sampling events. A vacuum has been
consistently detected at each vacuum monitoring well except for a few times in 2010 and 2012 at VMW -3
and VMW-7.

In April 2012, a wall was constructed east of soil vapor extraction wells EW-2 and E-4 dividing the large
retail space into two commercial spaces (Appendix E). The location of the new wall coincided with the
existing well piping for EW-2 and EW-4. Stop & Shop and their environmental consultant directed their
general contractor to put an offset in the EW-2 and EW-4 piping in order to have it run parallel with the
new wall framing and not impact the ASD system. In November and December 2012, a health fitness club
was constructed on the eastern end of the former Stop & Shop space. This area of the retail space
contains indoor air sample locations IA-2 and IA- 4 and sub-slab vacuum monitoring well VMW-2. Indoor
air locations IA-1 and IA-3, vapor extraction well EW-5 and sub-slab vacuum monitoring VMW-1, VMW-3,
and VMW-4 were not impacted by the proposed construction.

On September 13, 2012, Textron collected indoor air samples prior to the start of construction and again
at the completion of the construction of the fitness club. Sampling results confirmed that the design and
construction of the new commercial space did not impact the effectiveness of the ASD system and the
indoor air quality. Occupancy of the health fitness club began in January 2013. As of February 2018, the
eastern end of the large retail space was occupied by Blast, a health fitness center. The eastern small retail
space (indoor air sample location IA-5) is occupied by a church. The center small retail space (sample
location IA-6) remains occupied by a consignment shop and the western small retail space (sample
location IA-7) is intermittently occupied for church functions.

The long-term vapor and air monitoring compliance program began in February 2009 as documented in
the Short Term Response Action Closure Report (MACTEC, 2009¢) and continues to present day.
Quarterly air monitoring was conducted from 2009 to March 2016. The small retail spaces have had two
exceedances of the PCE TAC of 5 ug/m3, once in IA-5 (December 2011) and once in IA-7 (September
2013). Concentrations of PCE immediately dropped in the subsequent monitoring rounds. TCE was
detected above its TAC of 1.0 ug/m3 only during the initial sampling rounds in IA-5 (January 2009), IA-6
(January and February 2009, and IA-7 (January and February 2009). There have been no exceedances of
the TCE TAC through the most recent round of sampling in February 2018.

Within the eastern section of the large retail space (sample locations IA-2 and IA-4), indoor air sample
results have been in compliance with action levels for the last several years. After system startup in 2009,
IA-2 and IA-4 had infrequent detections of PCE above its TAC (5 ug/m3); however, these results were not
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considered compliance violations because these detections were consistent with outdoor/background
concentrations reported on the same day. TCE has been detected infrequently in IA-2 and IA-4 samples.
The last exceedance of the TCE TAC of 1 ug/m3 occurred in December 2010 (IA-2) and December 2014
(IA-4). None of these intermittent exceedances of the TACs have been sustained and all have dropped to
non-detect. Otherwise the indoor air in the eastern section of the large retail space meets the TACs for
all-site related VOC compounds.

The western section of the large retail space has been unoccupied since the ASD system started operation
in January 2009. After system startup these two indoor air monitoring locations (IA-1 and IA-3) exceeded
the TAC for PCE in February 17, 2011 (associated with the outside air PCE concentrations) and December
18, 2015. Immediately following both exceedances the PCE concentrations dropped to non-detect. Site-
related VOCs have not exceeded the TACs any other times between 2009 and February 2018 within the
large retail space. The PCE and TCE concentrations in the combined extracted air (EW-1 through EW-4)
have exhibited a general reduction since system startup.

Based on the amount and results of analytical indoor air data, in March 2016 Textron requested and
RIDEM agreed to reduce the air monitoring requirements from quarterly to semi-annually. Should there
be an exceedance of the TACs for the site-related VOCs during a semi-annual sampling event, Textron will
conduct a follow-up indoor air sample within that affected space to confirm the return to stable site
conditions. Consistent with this change in the monitoring program, Wood conducted the semi-annual
compliance monitoring in August 2016 and semiannually thereafter to the most recent event in February
2018. Results were reported to RIDEM semi-annually (Amec Foster Wheeler, 2016b, 2017a, 2017b and
2018). The next semi-annual sampling round is scheduled for August 2018.

All original laboratory analytical data results are included with each quarterly and semi-annual report.
Since installation, the ASD system has been regularly monitored by the current operation and
maintenance (O&M) contractor, CHES. The system is also equipped with a remote communication system,
which sends out a daily facsimile to CHES and will contact CHES in the event of a “no flow" condition or
equipment failure. A description of the operation and maintenance of the system is described in Section
4.1. The status of the quarterly vapor compliance sampling is presented in Section 3.3.1.

Based on the results of the residential soil vapor investigation and indoor air sampling, Textron elected to
proactively install vapor mitigation systems comprised of radon type fans and piping in the basements of
four residential structures on Adelaide Avenue in April 2011. These systems are designed to capture and
exhaust the subslab soil vapor to the atmosphere. Indoor air sampling was conducted prior to and
immediately following the installation of the radon systems (December 2010 and May 2011) confirming
the successful performance of the systems. Wood confirms the continued operation of these vapor
mitigation systems in conjunction with the retail building indoor air sampling events (quarterly from 2011
to March 2016 and semi-annually thereafter).
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3.0 QUALITY CONTROL / MONITORING AND COMPLIANCE POINTS
3.1 Soil Cap

Consistent with the ELUR language, the Parcel A cap is inspected and maintained by the property
management company on behalf of the City of Providence. Inspections include the following aspects:

Verifying the integrity of the cap
Checking for pavement upsets, cracks, depression, etc.

Confirming that the ELUR and SMP are being followed

Damages to or deviations from the approved cap system are corrected by the property owner or owner's
designee.

3.2 Groundwater Treatment System

AECOM continues to operate and maintain the groundwater treatment system. Inspections and routine
maintenance (as needed) are performed twice per month following a standard system checklist. The
following parameters/conditions are checked during each on-site system/site inspection:

Pressure, flow rate, and total volume readings from all recovery wells and the system discharge;
Filter pressures and conditions;

Depth to water elevations at each recovery well;

Pressure at each treatment vessel; and

Air stripper air flow and PID readings in the vapor stream.

System filters are changed on a monthly basis or more frequently as necessary based on the results of the
inspection and a review of the operational data.

AECOM also collects water treatment samples from the influent and effluent of the system twice per
month and submits the samples for VOCs (USEPA Method 8260), total suspended solids (TSS), and select
total metals (copper, iron, lead, nickel, silver, zinc) analysis in accordance with RIPDES RGP requirements.

AECOM collected air samples from the influent, midpoint and effluent to the vapor GAC adsorbers during
initial system operation in 2013 and submitted to Eurofins/Air Toxics for analyses of VOCs using EPA
method TO-15. Results from the air samples indicate that concentrations are below the listed RIDEM Air
Pollution Control Regulation No. 9, Appendix A, Minimum Quantities (pounds per year) and List of Federal
Hazardous Air Pollutants (HAPs) of the air regulations applicable standards. AECOM included these
laboratory analysis reports in the March 2016 Groundwater Recovery and Treatment System Installation
Report (AECOM, 2016).

Shaw (now APTIM) has continued to conduct the groundwater compliance monitoring program specified
in the RIDEM Order of Approval associated with the ISCO injections at the former Building W source area.
This includes monthly limited groundwater sampling and a full sampling event on a quarterly basis.
Reporting of these results is done on a semi-annual basis. Three monitoring wells are used in the monthly
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limited sampling program, MW-112, MW-116S and MW-116D. Nine compliance groundwater monitoring
wells and 15 treatment area groundwater monitoring wells are sampled during each quarterly round.

Compliance Wells

Cw-01

CW-02

CW-06

GZA-3
MW-109D
MW-112
MW-209D
MW-218D
MW-218S

Area Groundwater Monitoring Wells
MW-101D

MW-101S
MW-116D
MW-116S
GW-201D
MW-202D
MW-202S
MW-207D
MW-207S
MW-216D
MW-216S
MW-217D
MW-217S
MW-218D
MW-218S

Prior to each sampling round, APTIM measures the groundwater elevation and collects field water quality
measurements including oxidation/reduction potential (ORP), dissolved oxygen (DO), pH, temperature,
and specific conductance (SC) at each well sampled. During the groundwater gauging activities light non-
aqueous phase liquid (LNAPL) thickness measurements are also collected and documented. Field
parameter and gauging results are presented in summary tables that APTIM includes in the status reports
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submitted to RIDEM. As presented in APTIM status reports (Shaw and CBI, 2013 through 2016), LNAPL
has been detected in MW-221S consistently at a thickness of approximately 0.4 feet.

Proposed changes to the current groundwater monitoring program are detailed in the following Long-
Term Groundwater Monitoring Plan section.

This section presents results of the field and analytical work conducted between November 2017 and
February 2018 to assess current groundwater conditions due to impacts by VOCs at the Site. This section
also presents a Long-Term Groundwater Monitoring Plan considered necessary for the closure of Parcel A.

Investigation Activities

The following provides a discussion of investigation activities completed between November 2017 and
January 2018 by Wood. Work was conducted in general accordance with the Well Inventory and Baseline
Groundwater Sampling Plan prepared by Wood and submitted to RIDEM on December 12, 2017 (Amec
Foster Wheeler, 2017¢). All significant deviations from the plan during execution of the work are noted
where applicable within the following sections.

Summary of Field Monitoring Well Inventory and Gauging

On November 2, 2017, Wood completed an inventory of monitoring wells at and around the Parcel A
Plume, the interpreted historic location of which is shown on Figure 3. During the inventory, accessible
wells were gauged to determine depth to groundwater table and depth to bottom of the well (to help
confirm well identity and condition). The results of the baseline inventory and gauging are presented on
Table 1 which includes well ID, well diameter, depth to water table and bottom of well, and condition or
status of well on November 2, 2017. The table also includes screened interval (from well construction
records) and well installation date (if known). Wells assessed during the inventory are identified on Figure
3. The inventoried wells are further distinguished by the following:

Wells accessible and gauged (Quantity: 42)

Wells found but not accessible/gaugeable at time of inventory (Quantity: 5). Some of these wells
were rendered accessible with additional effort during the subsequent well sampling event completed
during the week of January 15, 2018.

Wells searched for but not located (Quantity: 3).

Baseline Groundwater Sampling

Baseline groundwater sampling was conducted in accordance with the Well Inventory and Baseline
Groundwater Sampling Plan January 15 through January 19, 2018. In accordance with the Plan the
following general methods were employed:

Sampling was conducted at existing groundwater monitoring wells located both at the fringes and
inside the interpreted plume. Where available and appropriate, co-located shallow and deep wells
(a.k.a. well couplets) were selected to provide information about vertical distribution of contaminants.
The locations of the sampled wells are shown on Figure 3. Table 1 identifies the sampled wells,
including the “type” of well (deep or shallow) and rationale for well selection/sampling.

Samples were collected using EPA low flow or equivalent low-aquifer-stress method.

Sample containers were placed on ice in coolers until delivered to the lab under proper chains of
custody.
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Sampling was conducted while the on-site groundwater treatment system was operational.

A total of 31 field samples were collected. In addition, three duplicate samples and two matrix
spike/matrix spike duplicate samples (MS/MSD) were collected and analyzed.

Samples were hand-delivered to ESS Laboratories in Cranston, Rhode Island, and analyzed for VOCs by
USEPA Method 8260. The laboratory reported seven analytes of principal concern at the Site: 1,1,1-
trichloroethane (1,1,1-TCA), 1,1-dichloroethane (1,1-DCA), 1,1-dichloroethene (1,1-DCE), cis-1,2-
dichloroethene (cis-1,2-DCE), tetrachloroethene (PCE), trichloroethene (TCE), and vinyl chloride (VC).

Once received from the laboratory, the results were reviewed for usability, and a preliminary comparison
to historic results was performed. Results for two wells, MW-218S and MW-218D, were significantly
higher than recent previous results. Consequently, the wells were resampled on April 18, 2018 and
analyzed for the same seven analytes. In addition, one duplicate sample was collected and analyzed. A
discussion of the January 2018 and April 2018 results is presented in following sections of this Closure
Report.

As part of the groundwater sampling events, wells were gauged to determine depth to groundwater table.
The results are discussed in greater detail in following sections.

Well Survey

On January 24, 2018, all sampled wells and other accessible wells were surveyed by a surveyor licensed to
practice in Rhode Island. The survey utilized an existing benchmark on Parcel C used during previous
engineering projects at the Site, to allow comparison/integration of the new spatial data with older data.
Both elevations of wells, measured at a point on the well riser (from which depth to water is also
determined), and horizontal coordinates of wells and certain other features (building corners, etc.) were
determined.

Investigation Results

Groundwater Elevation and Flow Direction

Results from the two groundwater gauging events in November 2017 and January 2018 are provided on
Table 2. Groundwater in the overburden is considered to comprise one aquifer. Previous investigations
have characterized the saturated overburden as a mixture of sand, silty sand, and sandy silt to depths
ranging from 45 ft. to 60 ft. below ground surface (bgs), underlain by a dense till material described as a
confining silt layer. Bedrock is estimated to be at approximately 200 ft. bgs. Because 1) the well set
consists of both shallow water table wells (“shallow wells") and deeper fully-saturated wells ("deep wells")
and 2) the deep and shallow wells may represent zones of different permeability, contour maps of
hydraulic head were developed for the two different well sets. The groundwater elevation contours were
developed using Golden Software, Inc.'s Surfer groundwater contouring software. The deep and shallow
groundwater contours for the November 2017 event are presented on Figures 4 and 5, and the shallow
and deep contours for the January 2018 event are presented on Figures 6 and 7, respectively. Using the
contour information, approximate groundwater flow directions were inferred and added to the figures by
a Wood hydrogeologist.

The interpreted shallow groundwater flow directions are generally consistent between the November
2017 and January 2018 events. Consistent with previous reported conditions, an apparent, somewhat
linear, groundwater divide or ridge, oriented SW — NE, is located near the middle of the Site.

Groundwater flow is generally away from the ridge; northwest towards Mashapaug Pond and southeast or
east away from the divide.
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The interpreted deeper groundwater flow directions were significantly different between November 2017
and January 2018. In November 2017, flow conditions were generally similar to the November 2017
shallow flow conditions, with a groundwater divide through the middle of the site resulting in divergent
groundwater flow to the north and east/southeast. In January, the highest groundwater elevations (40.94
ft.) were observed in wells at the margin of Mashapaug Pond. The elevated level of the pond compared
to surrounding groundwater may be a result of accumulated stormwater runoff from a heavy precipitation
event (3.34 inches) which occurred a few days prior to the gauging. Overall, groundwater flow was
generally from the northwest (i.e., Mashapaug Pond) to the southeast across the site. However, the lowest
groundwater elevation, 39.70 ft., was measured at MW-228, and appears to represent a local groundwater
sink. This low elevation, which differed from the November 2017 conditions, may reflect influence of the
nearby groundwater extraction well RW-2 (which was not operating during the November 2017 event).

The vertical hydraulic gradient results calculated using seasonal groundwater gauging data from
November 2017 and January 2018 are provided in Table 3 of this report. The table shows the difference
in piezometric elevation measured between pairs of co-located shallow and deep overburden
groundwater monitoring wells.

Based on this information, the vertical gradients at most locations are slight, and generally range between
negligible to 0.068 ft./ft. The value of one gradient, 0.224 ft./ft. (MW-231S and D) during the November
2017 event, is considered suspect although the direction of the gradient (upward) is likely correct.
Upward and downward gradients are present throughout the site. Most locations exhibited consistent
upward or downward gradients during both gauging events. However, one well couplet, MW-223S and -
223D, saw a change from downward to upward gradient between the two events. The results generally
suggest the aquifer is essentially unconfined, although variations in stratigraphy (and associated
permeability), groundwater recharge events (i.e., rainfall/runoff), and groundwater treatment system
pumping conditions may have some effects on localized vertical gradients and resultant groundwater
flow.

Groundwater Analytical Results

Once available, the laboratory results were reviewed by a Wood chemist for data quality and usability. All
results are considered acceptable for intended use. Any required data qualifiers are included and
described in the results section of this report and on the results summary table. The laboratory analytical
reports are included in Appendix F (January 2018 results) and Appendix G (April 2018 results) and
summarized on Table 4. In addition to the 2018 results, Table 4 also presents up to an additional four
recent historic results for the baseline wells.

The results for the seven reported CVOCs, 1,1,1-TCA, 1,1-DCA, 1,1-DCE, - cis-1,2-DCE, PCE, TCE, and VC
are also shown on Figures 8 through 14, respectively. On each figure, analytical results are differentiated
according to concentration levels: non-detect, detected below the RIDEM GB Groundwater Objective ("GB
Objective”), and detected above the GB Objective. Groundwater at the Site is classified as GB. In addition,
there is an ELUR on the property which provides for both engineering controls and groundwater usage
restrictions to limit exposure to groundwater. Therefore, the GB Groundwater Objective is considered
both appropriate and conservative for comparison purposes.

As shown in the following table, of the 31 wells sampled in January 2018, seven wells were non-detect for
all CVOCs. In 16 wells, one or more CVOCs were detected above the method reporting limit, but at
concentrations below the CVOCs' respective GB Objectives.
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Total # of # of Shallow # of Deep
All Analytes Non-Detect

Analyte(s) Detected, but below GB Objective 16 8 8

Analyte(s) Detected above GB Objective 8 3 5

Eight wells contained one or more CVOCs at concentrations above the respective GB Objective. The eight
wells represented five locations (due to presence of exceedances in well couplets): CW-1, MW-218, MW-
227, MW-226, and MW-228. Locations MW-226, MW-227, and MW-228 are located near the middle of
the site, while locations MW-218 and CW-1 are near the south and southeast margins of the site, likely
downgradient of historic contaminant source locations.

Analytes detected above their respective GB Objective include 1,1-DCE, PCE, and TCE. Results for the
other four analytes, 1,1,1-TCA, 1,1-DCA, cis-1,2-DCE and VC were below the GB Objective.

Results from the January 2018 sampling were compared to up to four of the most recent available
previous results (Table 4). With two exceptions discussed below, the results from January 2018 were
generally consistent with or lower than earlier sampling results.

At location MW-218, concentrations of PCE and cis-1,2-DCE were an order of magnitude (or more) higher
than recent previous results in samples from both the shallow (MW-218S) and deep (MW-218D) wells.
The results from resampling of these wells in April 2018, while lower than the January 2018 results,
remained above recent historic results. Consistent with recent historic results, only PCE exceeded its GB
Objective, and none of the detected analytes exceeded their respective Rhode Island Upper Concentration
Limits (UCLs). While a definitive cause of the increase in concentrations has not been determined, it likely
represents an expression of the slug of groundwater with higher concentrations that was observed at
MW-112 within the past few years, as it migrates towards and is captured by recovery well RW-3.

In summary, with the two exceptions noted above, CVOC presence and concentrations in groundwater
remain generally consistent with recent historic results. An apparently limited region of groundwater with
higher concentration CVOCs may be moving through the vicinity of MW-218S and MW-218D.

Proposed Long-Term Groundwater Monitoring Plan

This proposed Long-Term Groundwater Monitoring (LTGM) Plan has been developed to evaluate the
stability of the CVOC plume and compliance with the RIDEM GB Objectives at Parcel A of the Former
Gorham facility. The wells were selected based on a review of available historic analytical results for wells
associated with Parcel A as presented in Appendix H. The Plan preferentially uses existing groundwater
monitoring well couplets (shallow and deep) that are located both at the fringes of and inside the plume.
The locations of the wells proposed for long-term monitoring are shown on Figure 15. The wells will be
sampled at a minimum annually, with certain wells sampled on a more frequent basis to monitor recent
short-term anomalous results. Table 5 lists the wells and well couplets that have been selected, along
with location and rationale for sampling, the depth interval of the well screens, the type of well (deep or
shallow), the date the wells were installed, and the proposed sampling frequency.

Wells will be sampled using low-flow sampling techniques. The samples will be analyzed for the three
CVOCs that have been detected recently at the Site above the GB Objective: 1,1-DCE, PCE, and TCE.
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The analytical results will be reviewed to evaluate: 1) the continuing effectiveness of the existing
groundwater treatment system, 2) trends associated with analyte concentrations at monitored wells, 3)
analyte levels compared to GB Objectives, and 4) stability of the CVOC plume. Results will be reviewed as
they become available and presented in an annual report.

3.3 Soil Vapor Mitigation Systems

In accordance with RIDEM'’s Short Term Response Action Order of Approval, dated July 24, 2008 and the
Addendum to the Order of Approval dated August 7, 2008 Textron continues to conduct air and vapor
extraction sampling and vacuum monitoring to confirm the ASD system is working as designed. The ASD
system is maintained and the performance is monitored monthly by CHES as described in Sections 2.3.1
and 4.3.1.

Samples of indoor air from within each of the retail spaces (sample locations IA-1 through IA-7) and
outdoors (AA-1) are collected and submitted for VOC analysis by USEPA Method TO-15. One air sample
is collected (EW-Combined) from the manifold that collects air from four extraction wells within the large
retail space, and one air sample is collected from each vapor extraction well located within the small retail
spaces (EW-5, EW-6, and EW-7) and submitted for VOC analysis by USEPA Method TO-15. Soil vapor
mitigation sampling locations are shown in Appendix E. The outdoor reference air sample (AA-1) is
located upwind of the retail building. Results of the indoor air sampling are compared to Draft
Connecticut Industrial/Commercial Indoor TACs, which were identified as action levels in the Orders of
Approval.

Sub-slab vacuum monitoring (i.e., pressure differential measurements) is also conducted at the seven
vacuum monitoring wells (VMW-1 through VMW-7) in conjunction with each air sampling event to
measure the vacuum in the vadose zone exerted by the ASD and to confirm that the system is operating
as designed.

The long term vapor and air monitoring compliance program began in February 2009 and continues to
present day. Air monitoring was conducted quarterly from 2009 to March 2016, and semi-annually
starting in August 2016.

Small Retail Space Results - As summarized in multiple quarterly and semi-annual reports, the small retail
spaces have had isolated exceedances of PCE in IA-5 (December 2011) and IA-7 (September 2013).
Concentrations of PCE immediately dropped in the subsequent monitoring rounds (0.12 and 0.22 ug/m?,
respectively), and have remained below the criteria since then. Concentrations of TCE exceeded its criteria
the first two sampling rounds in January and February 2009 in IA-5, IA-6, and IA-7, but have remained
below the criteria since then. Site-related VOCs have not exceeded the TACs any other time between
2009 and the most recent sampling event (February 2018). The vacuum monitoring results measured
during the sampling events also indicate that the ASD system is operating as designed.

Large Retail Space Results - Within the eastern section of the large retail space (IA-2 and IA-4), indoor air
sample results for site-related compounds have been in compliance with action levels since 2010 (IA-2)
and 2014 (IA-4). After system startup in 2009 IA-2 had one detection of PCE in 2011 at 5.2 ug/m? (vs. 5.0
ug/m? TAC), while IA-4 has had three intermittent detections of TCE ranging from 1.2 to 1.8 ug/m? (vs 1.0
ug/m? TAC) in 2010 and 2014. None of these intermittent exceedances has been sustained and all have
dropped to non-detect. Otherwise the indoor air in the eastern section of the large retail space meets the
TACs for all site related VOC compounds.
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The western section of the large retail space has been generally unoccupied since the ASD system started
operation in January 2009. After system startup these two indoor air monitoring locations (IA-1, IA-3)
exceeded the TAC for PCE on February 17, 2011 (associated with the outside air PCE concentrations) and
December 18, 2015. Immediately following both exceedances, the PCE concentrations dropped to non-
detect. Since the 2015 exceedance, PCE levels have remained below 1 ug/m?3. TCE had historical
detections above its TAC, but results have not exceeded the TCE TAC since 2010. With the exceptions
noted above, site-related VOCs have not exceeded the TACs any other time between 2009 and February
2018 within the large retail space.

Periodic detections of carbon tetrachloride and chloroform have been reported in samples from both the
large and small retail spaces. As documented in communication to RIDEM in previous reports, carbon
tetrachloride is ubiquitous to urban settings and is not one of the compounds for which the ASD system
was installed. Thus, the concentration of carbon tetrachloride above the action level did not constitute a
violation of the action levels contained in the Orders of Approval. Similarly, chloroform is not a
constituent of concern for the site and is therefore not one of the compounds for which the vapor
mitigation system was designed to address. Increased activity in the large retail space in 2014 may have
introduced some volatile compounds into the indoor air through cleaning fluids or other products. The
chloroform appears to be unrelated to the vapor intrusion pathway and the concentrations of chloroform
above the action level do not constitute a violation of the action levels contained in the Orders of
Approval.

Should there be an exceedance of the TACs for the site-related VOCs during a semi-annual sampling
event, Textron will conduct a follow-up indoor air sample within that affected space to confirm the return
to stable site conditions.

Textron conducted quarterly audible checks of the residential building sub-slab soil vapor radon fan units
up through February 2016 and has continued to conduct these audible checks on the operating systems
on a semi-annual basis in conjunction with the monitoring of the ASD system in the retail building. Wood
personnel listen for indication of the radon fan operation to confirm the system is running. Over the
course of the operating period (2008 to 2018) Wood noted during one of the inspections the radon fan
unit in one of the residential structures was not operating at the time of Wood's audible check. An
occupant of the residence had inadvertently turned off the system and corrected the error by turning the
system back on. The systems will continue to be monitored as described in Section 4.1.2.
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4.0 OPERATIONS AND MAINTENANCE

4.1 Soil Cap Inspection

Consistent with the ELUR language, the Parcel A cap will be inspected and maintained by the property
owner or the owner’s designee. Inspections will include the verification of the cap integrity, checking for
pavement cracks, depressions, etc. and confirming the signed and filed ELUR/SMP are being followed.
Damages to or deviations from the approved cap system will be corrected by the City.

4.2 Groundwater Treatment System

Textron will maintain responsibility for continued operation and maintenance of the groundwater
treatment system currently operating at Parcel A. The system will continue to be inspected on a monthly
basis, and effluent sampling will continue on a quarterly basis. Sampling of groundwater (from
monitoring wells) to assess changes in CVOC presence and concentrations and effectiveness of the
treatment system will be performed in accordance with the Long-Term Groundwater Monitoring Plan
presented in Section 3.2.3.

Once the Long-Term Groundwater Monitoring Plan has been approved by RIDEM, Textron will abandon
those wells not identified for continued monitoring.

4.3 Vapor Intrusion System

4.3.1 Retail Building ASD System

As described previously, Textron conducts quarterly air and vapor extraction sampling, and vacuum
monitoring to confirm the retail building ASD system is working as designed.

ASD system performance is monitored and maintained monthly by a Textron contractor. The most recent
carbon vessel change-outs were completed May 8, 2015. Monitoring of the GAC influent and effluent will
continue to be used to determine the need for changeout of the two GAC vessels. As described in
previously submitted monitoring reports, occasionally the ASD system experienced an alarm condition
(e.g. low flow condition, high level water condition, etc.). These alarms were reported via the remote
monitoring system and a Textron contractor responded to correct the condition. Alarm notification and
response will continue as part of system operations and maintenance.

Compliance sampling points will be monitored on a semi-annual basis to correspond with the heating
season (February) and air conditioning season (August) of each year. The performance monitoring and
system alarm response conducted by Textron contractors will be continued to maintain the ASD system
and to verify that the system is operating as designed.

4.3.2 Residential Vapor Mitigation Systems

As described previously, Textron will confirm the operation of the residential radon fan units through
audible inspections of the four vapor mitigation systems. These will be conducted on a semi-annual basis
in conjunction with ASD monitoring program.
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5.0 REPORTING

5.1 Engineered Cap Inspection and Maintenance

Consistent with the ELUR language, a summary of the annual cap inspection and maintenance results will
be submitted by the property owner to RIDEM.

5.2 Groundwater Remediation

Textron is available to review the proposed long-term groundwater monitoring program and monitoring
well abandonment program (Section 4.2) with the RIDEM. Based on past performance and generally
consistent monitoring results, the groundwater and treatment system operating results will be presented
to RIDEM in annual letter reports, as proposed in Section 3.2.3 (Long-Term Groundwater Monitoring Plan),
beginning after RIDEM approval of the Plan.

5.3 Vapor Intrusion

Textron will continue monitoring the ASD system performance and conduct the audible inspection of the
four residential vapor mitigation systems on a semi-annual basis. Inspections and monitoring will occur
semi-annually in February and August. Results will be summarized in a letter report to RIDEM
approximately one month following the sampling and inspection events.

3651170068 | 8/21/2018 Page 25 3651

- wood.



Textron — Parcel A Closure Report
Providence, Rhode Island

6.0 ENVIRONMENTAL LAND USAGE RESTRICTION

The ELUR and SMP for Parcel A, signed by the City of Providence June 4, 2015 and recorded in the
Providence Land Evidence Records, is included in Appendix A. The ELUR and SMP describe the
restrictions for use of Parcel A and the requirements for future activities on Parcel A that have the
potential for soil disturbance, respectively.

Implementation of the groundwater and soil remedies as described in this report in conjunction with the
implementation of the ELUR, has prepared the Site for closure under the Remediation Regulations and for
future use.
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RIPDES RGP with a specific permit number and site-specific monitoring requirements. November 2, 2012.
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January 2018
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Former Gorham Manufacturing Site
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Table 1

Inventory Results and Proposed Baseline Sampling Wells (Nov 2017)

Former Gorham Facility
Providence, RI

Well ID Gau;f;n}gz;tf; ult Well Dia (in) S:;:::n?;r:: g::;‘am:;l Deep/Shallow | Date Installed | Condition of Well Inventory Comment Base::teios::eplmg
DTW DTB
CW-1 45'-55' D 2004 Could not find (fnd 1/2018) || Eastern plume extent*
CW-2 25.45 54.55 2 45'-55' D Acceptable Found, gauged Eastern plume extent
CW-6 25'-35' Could not find NP
MW-101D 26.10 46.00 2 38'-47' D 1994 Acceptable Found, gauged NP
MW-109D 19.00 74.65 2 69'-79' D 1994 Acceptable Found, gauged NP
MW-112 27.48 34.60 2 23'-33' S 1995 stick up Found, gauged NP
MW-1165 ) 20'- 30 s 1996 (found 1/2018) S/SE plume margin,
potential upgradient*
MW-116D 2 40'-50' D 2002 (found 1/2018) S/SE plume margin,
potential upgradient*
MW-201D 25.60 47.36 2 40' - 50' D 2002 plug no cover Found, gauged NP
MW-201S 25.51 29.98 2 20'-30' S 2002 Acceptable Found, gauged NP
MW-202D 40' - 50' D 2002 Could not open/gauge ¢+ lume core*
11/2017 (opened 1/2018)
MW-202S 24.83 37.98 1 30'-40' S 2002 Acceptable Found, gauged Southeast plume core
MW-204D 25.65 48.92 2 40'-50' D 2002 Acceptable Found, gauged NP
MW-204S 25.58 35.74 2 30'-40' S 2002 Acceptable Found, gauged NP
MW-206D 25.49 49.56 2 40'-50' D 2002 Acceptable Found, gauged SE central plume core
MW-206S 25.31 29.05 2 20'-30' S 2002 Acceptable Found, gauged SE central plume core
MW-207D 45'-55' D 2002 Could not open or gauge NP
MW-207S 25.03 37.40 1 20'-30' S 2002 Acceptable Found, gauged NP
MW-209D 27.21 62.32 2 55'-65' D Acceptable Found, gauged NP
MW-210 26.80 48.20 1 D Acceptable Found, gauged NP
MW-211 2580 2838 2 35'- 45, with additional 2 5 Acceptable Found, gauged NP
sump (47')
MWw-213 2562 4530 1 35'- 45" D Acceptable Found, gauged NP (well loc/ID
considered suspect)
MW-216D 26.23 39.35 2 35'-40' D Acceptable Found, gauged SW plume margin
MW-216S 26.22 29.60 2 20'-30' S Acceptable Found, gauged SW plume margin
MW-217D 25.39 46.71 2 39'-49' D Acceptable Found, gauged W plume margin
MW-217S 25.42 26.30 2 20'-30' S Acceptable Found, gauged W plume margin
MW-218D 26.49 46.72 2 42'-52' D Acceptable Found, gauged S/SE plume margin
MW-218S 26.44 29.50 2 20'-30' S Acceptable Found, gauged S/SE plume margin
MW-220S 26.02 31.80 2 22'-32' S Acceptable Found, gauged NP
MW-221S 31.76 2 22'-32' S 2002 Product in well Found, gauged NP
MW-222S 29.77 1 23'-33' S Well is dry Found, gauged NP
NE plume margin,
under commercial
MW-223D 26.68 53.30 1 49'- 59' D 2008 Acceptable Found, gauged building. Evaluate
potential for VI
pathway
NE plume margin,
under commercial
MW-223S 26.60 33.00 1 23'-33' S 2008 Acceptable Found, gauged building. Evaluate
potential for VI
pathway

Page 1 of 2




Table 1

Inventory Results and Proposed Baseline Sampling Wells (Nov 2017)

Former Gorham Facility
Providence, RI

Well ID Gal(‘f:}gz/Rf; ult Well Dia (in) S:;:::::t?:: g::gr:‘am:;l Deep/Shallow | Date Installed | Condition of Well Inventory Comment Base::teios::eplmg
Plume core, under
MW-2245 2713 3249 1 23'-34 s Acceptable Found, gauged commercial building.
Evaluate potential for
VI pathway
NE plume margin,
MW-225D 26.75 47.29 1 38'-48' D 2008 Acceptable Found, gauged under commercial
building.
NE plume margin,
under commercial
MW-225S 26.67 32.27 1 22'-32' S 2008 Acceptable Found, gauged building. Evaluate
potential for VI
pathway
MW-226D 27.00,  55.25 1 46'-56' D 2008 Acceptable Found, gauged Plume core, under
commercial building
Plume core, under
commercial building.
MW-226S 27.15 33.62 1 22.5'-32.5' S 2008 Acceptable Found, gauged Evaluate potential for
VI pathway. Confirm
loc/ID in field.
MW-227D 25.05 58.49 2 50'- 60" D 2008 cover damaged Found, gauged E central plume margin
MW-227S 24.75 29.60 2 20'-30' S 2008 Acceptable Found, gauged E central plume margin
Could not open or gauge
MW-228D 45' -55' D 2008 Plume core*
11/2017 (opened 1/2018)
MW-2285 24" 34 s 2008 Could not open or gauge Plume core*
11/2017 (opened 1/2018)
MW-229 2526/ 70.50 2 2295 at 251(;',361(; 229D at D 2008 Acceptable Found, gauged NP
MW-231D 325 3570 1 30'- 40" D 2008 Acceptable Found, gauged North/downgradient
plume margin
MW-231S 694  26.16 1 15'- 25" s 2008 Acceptable Found, gauged North/downgradient
plume margin
MW-232D 1 60' -70' b 2009 Damaged Could not open or gauge North/downgre-)dient
11/2017 (opened 1/2018) plume margin*
North/downgradient
MW-232S 7.90 48.35 1 30'-40' S 2009 no plug Found, gauged plume margin. Confirm
loc/ID in field
MW-234D 23.62 88.52 1 80-90' D 2009 Acceptable Found, gauged Plume core
MW-234S 23.19 31.14 1 22'-32' S 2009 Acceptable Found, gauged Plume core
MW-308 26.01 46.98 1 30'-40' D no cap or plug Found, gauged NP
MW-GZA3 16.88 22.00 2 17'-22.5' S Acceptable Found, gauged NP
Notes: Bold wells sampled during baseline sampling event Jan 2018. Prepared by: HWC 5/4/18

NP = Not proposed for baseline sampling

D =deep well

S = shallow well (typically water table well)
* = sampling subject to accessing well
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Table 2

Groundwater Gauging Results
Parcel A, Former Gorham Facility

Providence, RI

Measuring 11/2/2017 1/16/18 - 1/19/18
Well Point Elevation |Depth To Water] Water Level Comments Depth To Water Level Comment
(ft.) (ft. bgs) Elevation (ft.) Water (ft. bgs) | Elevation (ft.)
CWwW-1 65.715 NM Could not find 25.89 39.825
Cw-2 64.973 25.45 39.523 25.08 39.893
MW-116D 65.037 NM 25.33 39.707
MW-116S/B-3 65.385 NM 24.67 40.715
MW-202D 64.336 NM Could not open or gauge 24.5 39.836
MW-202S 64.166 24.83 39.336 24.38 39.786
MW-206D 65.212 25.49 39.722 25.04 40.172
MW-206S 65.013 25.31 39.703 24.85 40.163
MW-216D 66.014 26.23 39.784 25.8 40.214
MW-216S 66.027 26.22 39.807 25.8 40.227
MW-217D 65.104 25.39 39.714 24.95 40.154
MW-217S 65.139 25.42 39.719 24.96 40.179
MW-218D 65.942 26.49 39.452 26 39.942
MW-218S 65.91 26.44 39.47 25.95 39.96
MW-223D 66.401 26.68 39.721 26.4 40.001
MW-223S 66.429 26.6 39.829 26.59 39.839
MW-224S 66.534 27.13 39.404 26.59 39.944
MW-225D/DP-6 66.455 26.75 39.705 26.33 40.125
MW-225S 66.461 26.67 39.791 26.29 40.171
MW-226D/DP-5 66.423 27 39.423 26.45 39.973
MW-226S 66.504 27.15 39.354 26.55 39.954
MW-227D 64.591 25.05 39.541 24.6 39.991
MW-227S 64.346 24.75 39.596 24.33 40.016
MW-228D/DP-4 64.65 NM Could not open or gauge 24.95 39.7
MW-228S 64.862 NM Could not open or gauge 24.72 40.142
MW-231D 42.479 3.25 39.229 1.54 40.939
MW-231S 42.817 6.94 35.877 2.89 39.927
MW-232D 43.223 NM Could not gauge; riser compromised 2.42 40.803
MW-232S 43.724 7.9 35.824 4.25 39.474
MW-234D 63.237 23.62 39.617 22.71 40.527
MW-234S 62.903 23.19 39.713 2.82 60.083 suspect; do not use
NOTES:
NM = not measured Prepared by: HWC 2/8/18
Reviewed by: TR 5/4/18

Table 2 and 3 - GaugingData_Nov2017-Jan2018
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Table 3

Summary of Vertical Hydraulic Gradients

Providence, RI

Parcel A, Former Gorham Facility

11/2/2017 1/16/18 - 1/19/18
El Ctr of Sat. Upward or El Ctr of Sat. Upward or
well EIV\:\l/taetricI)f\Egl) Portion of L dh dh/L Downward EIV\:\l/taetricI)f\Egl) Portion of L dh dh/L Downward
) Screen Gradient ) Screen Gradient
MW-116D NM 39.707 20.263
[MW-116S/B-3 NM N/A N/A N/A 40.715 37.844 17.58 -1.008 -0.057 D
|[IMw-202D NM 39.836 19.929
[Mw-202s 39.336 30.10 N/A N/A N/A 39.786 30.097 10.17 0.05 0.005 u
(IMwW-206D 39.722 20.79 40.172 20.785
[[MW-206S 39.703 37.72 16.93 0.02 0.001 U 40.163 37.9475 17.16 0.009 0.001 U
|IMw-216D 39.784 29.02 40.214 29.016
(Mw-216S 39.807 38.13 9.12 -0.02 -0.003 D 40.227 38.3435 9.33 -0.013 -0.001 D
(MW-217D 39.714 21.42 40.154 21.419
[[MW-217S 39.719 37.54 16.12 -0.01 0.000 D 40.179 37.7705 16.35 -0.025 -0.002 D
|[IMw-218D 39.452 19.33 39.942 19.331
[Mw-218S 39.47 37.96 18.63 -0.02 -0.001 D 39.96 38.2045 18.87 | -0.018 | -0.001 D
((MW-223D 39.721 12.86 40.001 12.859
[[MW-223S 39.829 36.76 23.90 -0.11 -0.005 D 39.839 36.762 23.90 0.162 0.007 U
||MW-225D/DP-6 39.705 23.89 40.125 23.894
[Mw-225S 39.791 37.24 13.35 -0.09 -0.006 D 40.171 37.4325 13.54 | -0.046 | -0.003 D
|[IMwW-226D/DP-5 39.423 15.63 39.973 15.634
[[MW-226S 39.354 36.74 21.11 0.07 0.003 U 39.954 37.044 21.41 0.019 0.001 U
[IMw-227D 39.541 9.75 39.991 9.751
(Mw-227S 39.596 37.22 27.47 -0.05 -0.002 D 40.016 37.4345 27.68 -0.025 -0.001 D
((MwW-228D/DP-4 NM 39.7 15.244
[[MW-228S NM N/A N/A N/A 40.142 35.738 20.49 -0.442 -0.022 D
|[IMw-231D 39.229 5.90 40.939 5.898
[Mw-231s 35.877 20.87 14.97 3.35 0.224 U 39.927 20.871 14.97 1.012 0.068 U
(MwW-232D NM 40.803 -24.053
[IMw-232S 35.824 5.97 N/A N/A N/A 39.474 5.968 30.02 1.329 0.044 U
NOTES:
Vert Gradient: D indicates downward gradient between paired deep and shallow wells Prepared by: HWC 3/21/18
U indicates upward gradient between paired deep and shallow wells Reviewed by: TR 5/4/18
L: distance between center of saturated portion of paired wells screens, in feet
dh: difference in hydraulic head between paired wells, in feet
dh/L: vertical hydraulic gradient, in feet per foot. Negative sign indicates downward gradient.
NM: Not measured
Table 2 and 3 - GaugingData_Nov2017-Jan2018 Page 1 of 1




Former Gorham Manufacturing Site

Table 4
Groundwater Results

Providence, RI

11,1-

1,1-

1,1-

cis-1,2-

Tetrachloroethene

Trichloroethene

Analyte:| Trichioroethane | Dichloroethane | Dichloroethene | Dichloroethene Vinyl chioride
Units: MG/L MG/L MG/L MG/L MG/L MG/L MG/L
RI GB: 3.1 NS 0.007 2.4 0.15 0.54 NS
Location Sample Date Sample ID Result Q Result Q Result Q Result Q Result Q Result Q Result Q
5/4/2016 CW-1 0.05 U 0.05 U 0.05 U 0.094 0.05 U 1.8 0.1 U
11/1/2016 Cw-1 0.04 U 0.04 U 0.04 U 0.18 0.04 U 3.9 0.08 U
Cw-1 5/17/2017 Cw-1 0.02 U 0.02 U 0.02 U 0.36 0.02 U 0.97 0.04 U
11/28/2017 CwW-1 0.02 U 0.02 U 0.02 U 0.8 0.02 U 0.02 U 0.04 U
1/16/2018 CW-1 0.001 U 0.0005 U 0.0219 0.119 D 0.0006 U 1.43 D 0.001 U
5/4/2016 CWwW-2 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.002 U
11/1/2016 CW-2 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.002 U
CW-2 5/17/2017 CW-2 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.002 U
11/28/2017 CWwW-2 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.002 U
1/16/2018 CWwW-2 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
2/14/2017 MW-112 0.005 U 0.005 U 0.005 U 0.005 U 0.4 0.032 0.01 U
5/16/2017 MW-112 0.005 U 0.005 U 0.005 U 0.005 U 0.4 0.0098 0.01 U
MW-112/CW-3 8/17/2017 MW-112 0.005 U 0.005 U 0.005 U 0.005 U 0.18 0.005 U 0.01 U
11/28/2017 MW-112 0.002 U 0.002 U 0.002 U 0.002 U 0.13 0.011 0.004 U
2/21/2018 MW-112 0.002 U 0.002 U 0.002 U 0.002 U 0.095 0.015 0.004 U
5/17/2017 MW-116D 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.002 U
8/17/2017 MW-116D 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.002 U
MW-116D 11/28/2017 MW-116D 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.002 U
1/16/2018 MW-116D 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.0002 U 0.001 U
2/21/2018 MW-116D 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.002 U
5/17/2017 MW-116S 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.002 U
8/17/2017 MW-116S 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.002 U
MW-116S/B-3 11/28/2017 MW-116S 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.002 U
1/16/2018 MW-116S 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
2/21/2018 MW-116S 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.002 U
5/4/2016 MW-202D 0.001 U 0.001 U 0.001 U 0.001 U 0.012 0.001 U 0.002 U
11/1/2016 MW 202D 0.001 U 0.001 U 0.001 U 0.001 U 0.0068 0.001 U 0.002 U
MW-202D 5/16/2017 MW-202D 0.001 U 0.001 U 0.001 U 0.001 U 0.028 0.0014 0.002 U
11/27/2017 MW-202D 0.001 U 0.001 U 0.001 U 0.001 U 0.0047 0.001 U 0.002 U
1/18/2018 MW-202D 0.001 U 0.001 U 0.001 U 0.001 U 0.039 0.012 0.001 U
MW-2025 5/4/2016 MW-202S 0.001 U 0.001 U 0.001 U 0.001 U 0.042 0.0045 0.002 U
11/1/2016 MW 202S 0.001 U 0.001 U 0.001 U 0.001 U 0.023 0.0027 0.002 U
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Former Gorham Manufacturing Site

Table 4
Groundwater Results

Providence, RI

Analyte: Trichﬁ)’rlo’;hane Dichlolr’ola;thane Dichlolr’ola;thene Dich(ilc')sr-c}éft;ene Tetrachloroethene| Trichloroethene Vinyl chioride
Units: MG/L MG/L MG/L MG/L MG/L MG/L MG/L

RI GB: 3.1 NS 0.007 2.4 0.15 0.54 NS
Location Sample Date Sample ID Result Q Result Q Result Q Result Q Result Q Result Q Result Q
5/16/2017 MW-202S 0.001 U 0.001 U 0.001 U 0.001 U 0.0089 0.001 U 0.002 U
MW-202S 11/27/2017 MW-202S 0.001 U 0.001 U 0.001 U 0.001 U 0.01 0.001 U 0.002 U
1/18/2018 MW-202S 0.001 U 0.001 U 0.001 U 0.001 U 0.0114 0.0022 0.001 U
2/22/2006 MW-206D 0.002 U 0.002 U 0.0024 0.0058 0.56 0.26 0.002 U
5/3/2006 MW-206D 0.0076 0.002 U 0.001 0.002 0.091 0.18 0.002 U
MW-206D 8/22/2006 MW-206D 0.02 0.02 U 0.01 U 0.02 U 0.27 0.13 0.02 U
11/28/2006 MW-206D 0.02 U 0.02 U 0.01 0.02 0.36 0.18 0.02 U
1/19/2018 MW-206D 0.001 U 0.001 U 0.0032 0.0091 0.121 D 0.183 D 0.001 U
2/22/2006 MW-206S 0.015 0.002 U 0.001 U 0.002 U 0.27 0.29 0.002 U
5/3/2006 MW-206S 0.002 U 0.002 U 0.001 U 0.002 U 0.0098 0.0032 0.002 U
8/22/2006 MW-206S 0.011 0.002 U 0.001 U 0.002 U 0.14 0.24 0.002 U
MW-2065 11/28/2006 MW-206S 0.02 U 0.02 U 0.01 U 0.02 U 0.12 0.22 0.02 U
Dup-03 0.001 U 0.001 U 0.001 U 0.001 U 0.0201 0.0401 0.001 U
1/19/2018 MW-206S 0.001 U 0.001 U 0.001 U 0.001 U 0.0206 0.0414 0.001 U
2/28/2011 MW-216D 0.002 U 0.002 U 0.001 U 0.002 U 0.002 U 0.002 U 0.002 U

8/23/2011 MW-216D 0.002 U 0.002 U 0.001 U 0.003 0.002 U 0.002 U 0.0039
MW-216D 2/9/2012 MW-216D 0.002 U 0.002 U 0.001 U 0.002 0.002 U 0.002 U 0.002 U
8/4/2015 MW-216D 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.0022 0.002 U
1/16/2018 MW-216D 0.001 U 0.001 U 0.001 U 0.0006 U 0.001 U 0.0028 0.001 U
2/28/2011 MW-216S 0.002 U 0.002 U 0.001 U 0.066 0.002 U 0.002 U 0.002 U
8/23/2011 MW-216S 0.002 U 0.002 U 0.001 U 0.052 0.002 U 0.002 U 0.002 U
MW-216S 2/9/2012 MW-216S 0.002 U 0.002 U 0.001 U 0.062 0.002 U 0.002 U 0.002 U
8/4/2015 MW-216S 0.002 U 0.002 U 0.002 U 0.11 0.002 U 0.002 U 0.004 U
1/16/2018 MW-216S 0.001 U 0.0004 U 0.0006 U 0.228 D 0.0009 U 0.0007 U 0.0007 U
2/28/2011 MW-217D 0.002 U 0.002 U 0.001 U 0.028 0.002 U 0.0088 0.002 U
8/23/2011 MW-217D 0.002 U 0.002 U 0.001 U 0.0091 0.002 U 0.0062 0.002 U
MW-217D 2/9/2012 MW-217D 0.002 U 0.002 U 0.001 U 0.0046 0.002 U 0.0081 0.002 U
8/4/2015 MW-217D 0.001 U 0.001 U 0.001 U 0.015 0.001 U 0.0065 0.002 U

1/16/2018 MW-217D 0.001 U 0.0003 U 0.0007 U 0.0679 0.001 U 0.0118 0.0058

2/28/2011 MW-217S 0.002 U 0.002 U 0.001 U 0.0068 0.012 0.0024 0.011

MW-217S 8/23/2011 MW-217S 0.002 U 0.002 U 0.001 U 0.097 0.004 0.097 0.11

2/9/2012 MW-217S 0.002 U 0.002 U 0.001 U 0.0041 0.017 0.002 U 0.002 U
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Table 4
Groundwater Results
Former Gorham Manufacturing Site
Providence, RI

Analyte: Trichﬁ)’rlo’;hane Dichlolr’ola;thane Dichlolr’ola;thene Dich(ilc')sr-c}éft;ene Tetrachloroethene| Trichloroethene Vinyl chioride
Units: MG/L MG/L MG/L MG/L MG/L MG/L MG/L
RI GB: 3.1 NS 0.007 2.4 0.15 0.54 NS
Location Sample Date Sample ID Result Q Result Q Result Q Result Q Result Q Result Q Result Q
8/4/2015 MW-217S 0.001 U 0.001 U 0.001 U 0.0074 0.0016 0.001 U 0.0025
MW-2175 1/16/2018 MW-217S 0.001 U 0.001 U 0.001 U 0.0002 U 0.0007 U 0.0008 U 0.001 U
8/23/2011 MW-218D 0.002 U 0.002 U 0.001 U 0.002 U 0.3 0.012 0.002 U
2/8/2012 MW-218D 0.002 U 0.002 U 0.001 U 0.0027 0.23 0.017 0.002 U
8/4/2015 MW-218D 0.001 U 0.001 U 0.001 U 0.001 U 0.39 0.017 0.002 U
MW-218D 1/19/2018 MW-218D 0.0024 0.001 U 0.001 U 0.0033 17.2 D 0.0572 0.001 U
4/18/2018 DUP-01 0.0023 0.001 U 0.0026 0.0127 7.74 D 0.0859 0.001 U
MW-218D 0.002 0.001 U 0.0026 0.0114 7.94 D 0.0791 0.001 U
8/23/2011 MW-218S 0.002 U 0.002 U 0.001 U 0.002 U 0.0023 0.002 U 0.002 U
2/8/2012 MW-218S 0.002 U 0.002 U 0.001 U 0.0085 0.0023 0.002 U 0.0045
MW-218S 8/4/2015 MW-218S 0.001 U 0.001 U 0.001 U 0.001 U 0.012 0.001 U 0.002 U
1/19/2018 MW-218S 0.001 U 0.001 U 0.001 U 0.001 U 2.71 D 0.0032 0.001 U
4/18/2018 MW-218S 0.001 U 0.001 U 0.001 U 0.001 U 0.127 D 0.001 U 0.001 U
3/27/2008 MW223D01 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
MW-223D 1/17/2018 MW-223D 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.0004 U 0.001 U
11/19/2007 MW-223S 0.0656 0.0023 0.0011 0.001 U 0.001 U 0.0077 0.001 U
MW-223S 3/27/2008 MW223S01 0.022 0.0012 0.001 0.001 U 0.001 U 0.0027 0.001 U
1/18/2018 MW-223S 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
11/19/2007 MW-224S 1.75 D 0.19 D 0.0525 0.0925 D 0.0021 0.883 D 0.001 U
MW-224S MW-224S-Dup 1.96 D 0.19 D 0.0618 0.0955 D 0.0022 0.878 D 0.001 u
3/28/2008 MW224S01 17.8 D 0.577 D 0.447 D 0.244 D 0.1 ubD 6.44 D 0.1 ubD
1/18/2018 MW-224S 0.001 U 0.0014 0.001 U 0.001 U 0.001 U 0.0089 0.001 U
MW-225D/DP-6 3/27/2008 MwW225D01 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.0159 0.001 U
1/17/2018 MW-225D 0.001 U 0.0002 U 0.0003 U 0.0005 U 0.001 U 0.0032 0.001 U
3/27/2008 MW225S01 0.0609 0.0311 0.0033 0.0433 0.001 u 0.0114 0.001 u
MW-225S DUP-01 0.001 0.001 U 0.001 0.001 U 0.0005 U 0.0005 U 0.001 U
11712018 MW-225S 0.001 U 0.001 U 0.001 U 0.001 U 0.0006 U 0.0004 U 0.001 U
MW-226D/DP-5 4/2/2008 MW 226D01 0.0045 0.0069 0.0798 0.162 D 0.0107 4.87 D 0.003
1/18/2018 MW-226D 0.0108 0.0124 0.0688 0.2 D 0.0083 2.25 D 0.0016
MW-2265 4/2/2008 MW 226S01 0.348 D 0.0632 0.0099 0.014 0.418 D 0.324 D 0.001 u
1/18/2018 MW-226S 0.006 0.001 U 0.001 u 0.0061 0.331 D 0.0397 0.001 u
MW-227D 3/31/2008 MW 227D01 0.224 D 0.0143 0.158 D 0.0985 D 0.0047 3.94 D 0.001 U
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Former Gorham Manufacturing Site

Table 4
Groundwater Results

Providence, RI

Analyte: Trichﬁ)’rlo’;hane Dichlolr’ola;thane Dichlolr’ola;thene Dich(ilc')sr-c}éft;ene Tetrachloroethene| Trichloroethene Vinyl chioride
Units: MG/L MG/L MG/L MG/L MG/L MG/L MG/L

RI GB: 3.1 NS 0.007 2.4 0.15 0.54 NS
Location Sample Date Sample ID Result Q Result Q Result Q Result Q Result Q Result Q Result Q
MW-227D 1/18/2018 MW-227D 0.005 0.0056 0.0074 0.0116 0.0026 0.667 D 0.001 U
MW 227S01 0.432 D 0.105 D 0.0128 0.0389 0.0221 0.348 D 0.001 u
MW-227S $/81/2008 MW 227S01 Dup 0.4 D 0.101 D 0.013 0.0384 0.0213 0.312 D 0.001 U
1/17/2018 MW-227S 0.0455 0.02 0.0027 0.0005 U 0.01 0.107 D 0.001 U

MW-228D/DP-4 4/1/2008 MW 228D01 0.0035 0.0097 0.0422 0.0764 0.0054 0.912 D 0.0019
1/16/2018 MW-228D 0.0043 0.0039 0.0203 0.0469 0.0011 0.727 D 0.0007 U
4/1/2008 MW 228S01 0.114 D 0.0443 0.0103 0.0165 3.61 D 0.578 D 0.001 U
MW-2285 MW 228S01 Dup 0.106 D 0.0432 0.0096 0.0162 3.52 D 0.542 D 0.001 u
1/17/2018 DUP-02 0.0914 0.0123 0.0217 0.0047 1.16 D 0.152 D 0.001 U
MW-228S 0.0965 0.0128 0.0232 0.0049 1.19 D 0.152 D 0.001 U

MW-231D 12/1/2009 GWMW?231D 0.001 U 0.0024 0.0014 0.0987 D 0.001 U 0.0452 0.0039

1/19/2018 MW-231D 0.0026 0.001 U 0.0026 0.0074 0.001 0.0271 0.0023

MW-231S 12/1/2009 GWMW231S 0.001 U 0.0014 0.0026 0.0342 0.0104 0.0293 0.0203

1/19/2018 MW-231S 0.001 U 0.001 U 0.001 U 0.0086 0.001 U 0.001 U 0.0097

MW-232D 12/1/2009 GWMW232D 0.333 D 0.0317 0.0485 0.0644 0.0008 J 0.601 D 0.0013
1/19/2018 MW-232D 0.001 U 0.001 U 0.001 U 0.0011 0.001 U 0.001 U 0.001 U

P 12/1/2009 GWMW232S 0.189 D 0.0952 D 0.0964 0.118 D 0.0228 1 D 0.0023
1/19/2018 MW-232S 0.0077 0.01 0.001 U 0.0047 0.001 U 0.001 0.001 U

MW-234D 12/2/2009 GWMW234D 0.012 0.0037 0.0196 0.0979 0.001 U 0.0232 0.0027
1/18/2018 MW-234D 0.001 U 0.001 U 0.0022 0.0158 0.001 U 0.0022 0.001 U
MW-234S 11/30/2009 GWMW234S 1.06 D 0.166 D 0.0371 0.1 D 0.0026 0.489 D 0.0005 J
1/18/2018 MW-234S 0.001 U 0.0043 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

Notes:

mg/L - milligrams per liter
NS - No Standard Established

U - Not detected
J - Estimated Value
D - Dilution

Yellow highlighted cells exceed the applicable GB Criteria
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Table 5

Proposed Long-Term Groundwater Monitoring Wells
Former Gorham Manufacturing Site

Providence, Rl

Deep or ) ) ) Proposed CVOC
Well ID Screen Depth (ft bgs Location Recent CVOC Sampling Frequency/Histor Comment
pth (ft bes) Shallow : pling Frequency/History Sampling Frequency
Cw-1 45' - 55' D Eastern plume extent |Semi-annual (GWTS - Nov, May); Jan 2018 Annual RAWP POC. TCE gradual reduction since 2004
RAWP POC. No CVOCs since 11/15, and no GB exceedances since sampling initiated
CwW-2 45' - 55' D Eastern plume extent |Semi-annual (GWTS - Nov, May); Jan 2018 None in 2004 / piing
CW-6 25'-35' W of retail bldg. 2004, 2009 (GWTS) None RAWP POC. Minor detections, all below GB criteria.
PCE only CVOC > GB criteria si 2007. PCE < GB criteria in 10 of last 15 t
MW-101D 38'-47' D SE side of gas station |Semi-annual (GWTS - Nov, May) None , ony criteria since criteria in ZUottas events
since 2013.
PCE only CVOC > GB criteria si ling initiated in 1995. PCE > GB criteria i
MW-101S S SE side of gas station |Semi-annual (GWTS - Nov, May) Annual only . critenia szce Sampiing |n|.|a ? n i critenia n
last 7 rounds since 2015. Monitor PCE > GB criteria near S margin of plume.
N, bet tail bld
, , etween re, o & . RAWP POC. No CVOCs detected in 28 of 29 events initiated in 1994. PCE detected at
MW-109D 69'-79 D and Pond. Adjto MW- [Semi-annual (GWTS - Nov, May) None .
0.001 mg/L (the detection limit) in Dec 2017.
GZA3
RAWP POC. PCE only GB exceedance since since sampling initiated in 1995 through
MW-112 23'-33' S SE side of gas station [Qtrly (GWTS - Feb, May, Aug, Nov) Annual 83 events. Max PCE concentration 10 mg/L in 2010. PCE < GB criteria in last two
events (Nov 2017, Feb 2018). Monitor near S margin of plume.
Very low FOD and concentrations for TCE, PCE. No GB exceedances since sampling
S/SE plume margin, . initiated in 1996. Potential indoor air risks posed by future increases in CVOCs
MW-116S 20'- 30' S / p' g Semi-annual (GWTS - Nov, May); Jan 2018 Annual . P 4 .
potential upgradient addressed by SSDS at nearby residences. Sentry well downgradient of plume near
residences.
S/SE plume margin Very low FOD and concentrations for TCE, PCE. No GB exceedances since sampling
MW-116D 40' - 50' D p' g ' |Semi-annual (GWTS - Nov, May); Jan 2018 None initiated in 2002. No potential indoor air risks posed by future increases in CVOCs
potential upgradient . .
given depth (and SSDS at nearby residences).
E end former gas PCE only GB exceedance since 2011 (17 events). PCE concentration ranged from
MW-201D 40' - 50' D station & Semi-annual (GWTS - Nov, May) Annual max of 14 mg/L to low of 1.1 mg/L in that period, with avg in 2017 of 6.1 mg/L.
Monitor area with historic higher PCE levels.
Eendf
MW-201S 20'- 30’ S en st:;?:r gas 8 events from 2002 - 2006 None Low levels of PCE slightly above GB criteria.
PCE (principal COC) concentrations have decreased steadily since sampling initiated
2002) from max of 88 mg/L (2006) to low of 0.0089 mg/L (2017). PCE < GB citeria in
MW-202D 40' - 50' D Southeast plume core |Semi-annual (GWTS - Nov, May); Jan 2018 Annual ( ) g/L ) . g/l . ) ) L
most recent 6 rounds and 14 of last 20 rounds. Monitor area with historic higher
PCE levels. .
PCE (principal COC) concentrations have decreased steadily since sampling initiated
. (2002) from max of 76 mg/L (2006) to low of 0.012 (2016). PCE < GB citeria in most
MW-202S 30'-40' S SE plume core Semi-annual (GWTS - Nov, May); Jan 2018 Annual . i . L
P ( V) recent 5 rounds and 9 of last 12 rounds . Monitor area with historic higher PCE
levels.
2018 PCE < GB criteria. Previousl led f 2002 - 2006, with low-l Is of PCE
MW-206D 40'- 50' D SE central plume core |2002 - 2006; Jan 2018 None critera .reV|ous y samp ? rom Wwith fow-levels o
(max 1.09 mg/L) exceeding the GB criteria
2018 PCE order of itude < GB criteria. Previousl| led f 2002 - 2006,
MW-206S 20'-30' S SE central plume core |2002 - 2006; Jan 2018 None oraer o magnituae criteria. Previously sampled from

with low-levels of PCE (max 0.27 mg/L) sporadically exceeding the GB criteria.
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Table 5

Proposed Long-Term Groundwater Monitoring Wells
Former Gorham Manufacturing Site

Providence, Rl

Deep or ) ) ) Proposed CVOC
Well ID Screen Depth (ft bgs Location Recent CVOC Sampling Frequency/Histor Comment
pth (ft bes) Shallow : pling Frequency/History Sampling Frequency
No CVOC exceedances since 2011 (16 events). PCE only CVOC > GB criteria between
MW-207D 45' - 55' D SSE plume core Semi-annual (GWTS - Nov, May) None . . ( ) y
first event in 2002 and 2011.
MW-207S 20'- 30' S SSE plume core Qtrly or semi-annually between 2002 and 2015. None No CVOC exceedances in 5 events after May 2014.
MW-209D 55'- 65' D S of former gas station |Qtrly or semi-annually between 2004 and 2015. None RAWP POC. PCE slightly > GB criteria in 22 of 24 events.
TCE tf tly detected d. No GB d for all detected
MW-216D 35' - 40" D SW plume margin  |Semi-annual (GWTS - Nov, May); Jan 2018 None most frequently detected compound. o & exceedances for all aetecte
analytes in all 19 rounds since sampling initiated in 2006.
cis-1,2-DCE most frequently detected compound. No GB exceedances for all
MW-216S 20'- 30"\ s SW plume margin  |Semi-annual (GWTS - Nov, May); Jan 2018 None requently _ pound. o &b ex
detected analytes in all 19 rounds since sampling initiated in 2006.
PCE & cis-1,2-DCE most frequently detected compounds. No GB exceedances for all
MW-217D 39'-49' D W plume margin Semi-annual (GWTS - Nov, May); Jan 2018 Annual detected analytes in all 19 rounds since sampling initiated in 2006. Monitor W
margin of plume.
PCE & cis-1,2-DCE most frequently detected compounds, but no GB exceedances in
MW-217S 20'- 30’ S W plume margin Semi-annual (GWTS - Nov, May); Jan 2018 None all 19 rounds since sampling initiated in 2006. One anomalous 1,1-DCE result
exceeded GB criteria in 2011 sample; all other 18 results ND for 1,1-DCE.
RAWP POC. Concentrations of TCE, PCE and 1,1-DCE generally decreasing over 19
rounds since sampling initiated in 2006. Since Aug 2009, only PCE has exceeded GB
iteria. A I level of PCE (17.2 L) in Jan 2018, significantly higher th Il
MW-218D 42' - 52" D S/SE plume margin |Semi-annual (GWTS - Nov, May); Jan 2018 Semiannual criteria. Anomalous level of PCE (17.2 mg/L) in Jan 2018, significantly higher than a
previous rounds. April 2018 confirmatory sample exhibited decrease, but still higher
than recent pre-Jan 2018 results. Recommend semi-annual monitoring to evaluate
trend.
RAWP POC. Concentrations of analytes exhibit general decrease over 19 rounds
since sampling initiated in 2006. In 11 rounds since May 2008, no GB exceedances
except PCE in 2018 round. Anomalous level of PCE (2.71 mg/L) in Jan 2018,
MW-218S 20'- 30' S S/SE plume margin  [Semi-annual (GWTS - Nov, May); Jan 2018 Semi-annual . p . . ) : g,/ )
significantly higher than all previous rounds. April 2018 confirmatory sample
exhibited decrease, but still higher than recent pre-Jan 2018 results. Recommend
semi-annual monitoring to evaluate trend.
NE plume margin,
MW-223D 49'- 59' D under commercial [Sampled in 2008 and Jan 2018 None No CVOCs detected in 2008 and 2018 events.
building.
NE plume margin, . L
No CVOCs detected in 2018 event. Low levels (< GB criteria) of 3-4 CVOCs detected
MW-223S 23'-33' S under commercial [Sampled in 2007, 2008, and Jan 2018 None . ( )
- in 2007/2008.
building.
Plume core. under Decrease in both quantity and concentrations of CVOCs since 2007. Two CVOCs, 1,1
MW-224S 23'-34' S o Sampled in 2007, 2008, and Jan 2018 None DCA and TCE, detected at < GB criteria in 2018. Multiple analytes detected above GB
commercial building. L
criteria in 2007 and 2008.
NE plume margin, . o .
TCE detected both ts 1-2 ord f tude below GB criteria. Not tential
MW-225D 38'-48' D under commercial [Sampled in 2008 and Jan 2018 None etecte _0 .even ° orders of magnitude below BB criteria. Tiot a potentia
- source of IA migration.
building.
NE plume margin, ) .
No CVOCs detected 2018. All five of seven detected analytes in 2008 below GB
MW-225S 22'-32' S under commercial [Sampled in 2008 and Jan 2018 None y

building.

criteria.
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Table 5

Proposed Long-Term Groundwater Monitoring Wells
Former Gorham Manufacturing Site

Providence, Rl

Deep or ) ) ) Proposed CVOC
Well ID Screen Depth (ft bgs Location Recent CVOC Sampling Frequency/Histor Comment
pth (ft bes) Shallow : pling Frequency/History Sampling Frequency
MW-226D 46' - 56' b Plume C(?re, uhd.er Sampled in 2008 and Jan 2018 None All 7 analytes detected in both events. 1,1-DCE and TCE > GB criteria in 2018 (and
commercial building 2008).
Annual (winter).
Plume core. under Sample at(same ti)me Analytes detected: 6 of 7 in 2008, 4 of 7 in 2018. PCE > GB criteria in 2018. Sample
MW-226S 22.5'-32.5' S o Sampled in 2008 and Jan 2018 P ) ) annually for IA migration evaluation, and to represent worst-case IA migration
commercial building. as indoor air " ) ) i
. conditions (i.e., winter/heating season).
sampling.
Significant decrease in concentrations between 2008 and 2018 events. Two
MW-227D 50'- 60' D E central plume margin|Sampled in 2008 and Jan 2018 Annual analytes, 1,1-DCE and TCE, slightly exceeded GB criteria in 2018. Monitor E side of
middle of plume.
Significant d i trati bet 2008 and 2018 ts. No GB
MW-227S 20'- 30' S E central plume margin|Sampled in 2008 and Jan 2018 None '?”' !can ecrease |.n concentrations between an events. o
criteria exceedances in 2018.
Moderate d i trati bet 2008 and 2018 ts. T lytes,
MW-228D 45' -55' D Plume core Sampled in 2008 and Jan 2018 None oderate gecrease In concentra '|on's .e ween an events. Twoanalytes
1,1-DCE and TCE, exceeded GB criteria in 2018..
G Id i trati bet 2008 and 2018 ts. T lytes,
MW-228S 24" -34' S Plume core Sampled in 2008 and Jan 2018 None eneral decrease In concentra |o‘ns 'e 'ween an events. Two analytes
1,1-DCE and PCE, exceeded GB criteria in 2018.
North/d dient Analytes detected: 5 of 7 in 2009, 6 of 7 in 2018. All detecti Il below GB
MW-231D 30'-40' D orth/ owngra. en Sampled in 2009 and Jan 2018 Annual r'1a y' es de e,c © or/n ) or/mn etections well below
plume margin criteria. Monitor as downgradient sentry well.
, Decrease in FOD and concentrations between 2009 and 2018. Analytes detected: 6
Do North/downgradient . . . . oo
MW-231S 15'-25 S lume marein Sampled in 2009 and Jan 2018 Annual of 7in 2009, 2 of 7 in 2018. All detections well below GB criteria both events.
P & Monitor as downgradient sentry well.
) Decrease in FOD and concentrations between 2009 and 2018. Analytes detected: 7
Do North/downgradient . . . N .
MW-232D 60' -70 D lume marein Sampled in 2009 and Jan 2018 Annual of 7in 2009, 1 of 7 in 2018. 1,1-DCE and TCE > GB criteria in 2009, all detections
P 8 well below GB criteria in 2018. Monitor as downgradient sentry well.
. Decrease in FOD and concentrations between 2009 and 2018. Analytes detected: 7
Co North/downgradient . . . o .
MW-232S 30'-40 S lume marein Sampled in 2009 and Jan 2018 Annual of 7in 2009, 4 of 7 in 2018. 1,1-DCE and TCE > GB criteria in 2009, all detections
P & well below GB criteria in 2018. Monitor as downgradient sentry well.
Decrease in FOD and concentrations between 2009 and 2018. Analytes detected: 6
MW-234D 80-90' D Plume core Sampled in 2009 and Jan 2018 None of 7in 2009, 3 of 7in 2018. 1,1-DCE and TCE > GB criteria in 2009, all detections
well below GB criteria in 2018.
Significant decrease in FOD and concentrations between 2009 and 2018. Analytes
MW-234S 22'-32' S Plume core Sampled in 2009 and Jan 2018 None detected: 7 of 7 in 2009, 1 of 7 in 2018. 1,1-DCE > GB criteria in 2009. 1,1-DCA
detection in 2018 (no criteria available).
MW-GZA3 17'-22.5' S NW plume Semi-annual (GWTS - Nov, May) None RAWP POC. No CVOC exceedances in all 31 events (1986 - 2017)
Notes: Bolded wells sampled as part of baseline GW sampling event in Jan 2018. Prepared by: HWC 5/4/18

FOD = frequency of detect (# of detected analytes compared to total # of reported analytes)
CVOC = chlorinated volatile organic compound
GB Criteria = Rl groundwater objectives for GB groundwater

mg/L = milligrams per liter
bgs = below ground surface

Page 3 of 3

Reviewed by: TR 5/4/18
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ENVIRONMENTAL LAND USAGE RESTRICTION

This Declaration of Environmental Land Usage Restriction (“Restriction”) is made on this 11th day
of May, 2015 by the Providence Redevelopment Agency, and its successors and/or assigns
(hereinafter, the “Grantor™).

WITNESSETH:

WHEREAS, the Grantor is the Owner in fee simple of certain real property identified as Plat 51 Lot
326 (formerly Plat 51, Lot 322 and Portions of Lot 171, and abandoned portions of
Alvin Street as depicted on the Class I Survey in Exhibit 2A), 77 Reservoir Avenue
located in the City of Providence, Rhode Island (the “Property”), more particularly
described in Exhibit A (Legal Description} which is attached hereto and made a part hereof;

WHEREAS, the Property {(or portion thereof identified in the Class I survey which is attached hereto
as Exhibit 2A and is made a part hereof) has been determined to contain soil and/or
groundwater which: is contaminated with certain Hazardous Materials and/or petroleum in
excess of applicable residential and industrial/commercial Direet Exposure Criteria, and
GB groundwater objective criteria pursuant to the Rules and Regulations for the
Investigation and Remediation of Hazardous Material Releases (“Remediation Regulations”);

WLIEREAS, the Grantor and the Department have determined that the environmental land use
restrictions set forth below are consistent with the regulations adopted by the Rhode Island
Department of Environmental Management (“Department”™) pursuant to R.I.G.L § 23-19.141
and that this restricticn shall be a Conservation Restriction pursuant to R.LG.L. § 34-39-1 et.
seq. and shall not be subject to the 30 year limitation provided in RLG.L. § 34-4-21;

WHEREAS, the Department’s written approval of this Restriction is contained in the document
entitfled: Remedial Decision Letter June 15, 2001, Order of Approval - Short Term Response
Action July 24, 2008, Order of Approval Addendum — Short Term Response Action August 7,
2008, and Order of Approval — Remedial Action Work Plan — Groundwater Pump and Treat
System December 17, 2012, issued pursuant o the Remediation Regulations;

WHEREAS, to prevent exposure to or migration of Hazardous Substances and to abate hazards to
human health and/or the environment, and in accordance with the Remedial Decision etter
June 15, 2001, Order of Approval — Short Term Response Action July 24, 2008, Order of
Approval Addendum — Short Term Response Action August 7, 2008, and Order of Approval —
Remedial Action Work Plan — Groundwater Pump and Treat System December 17, 2012, the
Grantor desires to impose certain restrictions upon the use, occupancy, and activities of and at
the Property (Parcel A);

WHEREAS, the Grantor believes that this Restriction will effectively protect public health and the
environment from such contamination; and

WHEREAS, the Grantor intends that such restrictions shall run with the land and be binding upon
and enforceable against the Grantor and the Grantor’s successors and assigns.
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NOW, THEREFORE, Grantor agrees as follows:

A. Restrictions Applicable to the Property (Parcel A): In accordance with the Remedial Decision
Letter June 15, 2001, Order of Approval - Short Term Response Action July 24, 2008, Order of
Approval Addendum — Short Term Response Action August 7, 2008, and Oxder of Approval -
Remedial Action Work Plan — Groundwater Pump and Treat System December 17, 2012, the use,
occupancy and activity of and at the Property (Parcel A) is restricted as follows:

i, No Residential and institutional (i.e., daycare, childcare, school including adult or college-
level studenis) use of the Property (Parcel A) shall be permitted that is contrary to
Department approvals and restrictions contained herein;

ii. No groundwater at the Property (Parcel A) shall be used as potable water or non-potable
water;

iii. No soil at the Property (Parcel A) shall be disturbed in any manner without written
permission of the Department’s Office of Waste Management, except as permitted in the
Soil Management Plan (SMP) Exhibit B and attached hereto. Since soil in certain areas
has been removed or is not contarninated, temporary disturbance of soil is allowed, and
compliance with the SMP is not required, when encountering soil for simple maintenance
performed in the following areas and depths:
e Outside of Property (Parcel A) building footprint: from ground surface to a depth of

one foot.

The disturbed area is to be returned to a similar condition as existed prior to the
temporary disturbance;

iv. Humans engaged in activities at the Property (Parcel A) shall not be exposed to soils
containing Hazardous Materfals and/or petroleum in concentrations exceeding the
applicable Department approved Direct Exposure Criteria set forth in the Remediation
Regulations;

v. Water at the Property (Parcel A) shall be prohibited from discharging or infiltrating soils or
fill containing Hazardous Matetials and/or petroleum in concentrations exceeding the
applicable Department approved leachability criteria set forth in the Remediation
Regulations, in the area outside the existing building footprint as indicated on Figure 1 of
Exhibit B, other than by natural precipitation and infiltration;

vi. No subsurface structures shall be constructed on the Property (Parcel A) over groundwater
containing Hazardous Materials and/or petrolenim in concentrations exceeding the
applicable Department approved GB Groundwater Objectives set forth in the Remediation
Regulations;

vit. The engineered controls at the Property (Parcel A) described in the SMP contained in
Exhibit B attached hereto shall not be disturbed and shall be properly maintained to
prevent humans engaged in industrial/commercial activily from being exposed to soils
containing Hazardous Materials and/or petroleum in concentrations exceeding the
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applicable Department-approved industrial/commercial Direct Exposure Criteria in
accordance with the Remediation Regulations; and

viii. The enginecred controls at the Property (Parcel A) described in the SMP contained in
Exhibit B attached hereto shall not be disturbed and shall be properly maintained so that
water does not infiltrate soils containing Hazardous Materials and/or petroleum in
concenirations exceeding the applicable Department-approved leachability criteria set
forth in the Remediation Regulations.

Access shall be provided to allow sampling of the compliance monitoring wells, or other
actions identified in the Parcel A Groundwater Remedial Action Work Plan (RAWP)
dated 10/30/2012 and Addendum/Response to RAWP dated 12/5/2012. Further, the
Grantor shall be required to prevent damage to wells, and if such damage does occur
(such as during snow removal activities), the Grantor shall repair or replace in a timely
manner the damaged well(s) as necessary,

B. No action shall be taken, allowed, suffered, or omitted at the Property (Parcel A} if such

action or omission is reasonably likely to:

i, Create atisk of migration of Hazardous Materials and/or petroleumn;

ii. Create a potential hazard to human health or the environment; or

ii. Result in the disturbance of any engineering controls utilized at the Property (Parcel A},
except as permitted in the Departmeni-approved SMP contained i Exhibit B.

. Emergencies: In the event of any emergency which presents a significant risk to human health or
to the environment, including but niot limited to, maintenance and repair of utility lines or a
response to emergencies such as fire or flood, the application of Paragraphs A (iif.~viil.) and B
above may be suspended, provided such risk cannot be abaied without suspending such
Paragraphs and the Grantor complies with the following:

i, Grantor shall notify the Department’s Office of Waste Management in writing of the
emergency as scon as possible but no more than three (3) business days after Grantor’s
having lezrned of the emergency. (This does not remove Granior’s obligation to notify any
other necessary state, local or federal agencies.);

ii. Grantor shall limit both the extent and duration of the suspension to the minimum period
reasonable and necessary to adequately respond to the emergency;

iii, Grantor shall implement reasonable measures necessary to prevent actual, potential, present
and future risk to human health and the environment resulting from such suspension;

iv. Grantor shall communicate at the time of written notification to the Department its intention to
conduct the Emergency Response Actions and provide a schedule to complete the
Emergency Response Actions;

v. Grantor shall continue to implement the Emergency Response Actions, on the schedule
submitted to the Department, to ensure that the Property (Parcel A) is remediated in
accordance with the Remediation Regulations (or applicable variance) or restored to its
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condition prior to such emergency. Based upon information submitted to the Department at
the time the ELUR was recorded pertaining to known environmental conditions at the
Property (Parcel A), emergency maintenance and repair of utility lines shall only require
restoration of the Property (Parcel A) to its condition prior to the maintenance and repair of
the utility lines; and

vi. Grantor shall submit to the Department, within ten (10) days after the completion of the
Emergency Response Action, a status report describing the emergency activities that have
been completed.

. Release of Restriction; Alterations of Subject Area: The Grantor shall not make, or allow or
suffer to be made, any alteration of any kind in, to, or about any portion of the Property (Parcel A)
inconsistent with this Restriction unless the Grantor has received the Department’s prior written
approval for such alteration. If the Depariment determines that the proposed alteration is significant,
the Department may require the amendment of this Restriction. Alterations deemed insignificant by
the Department will be approved via a letter from the Depariment. The Department shall not
approve any such alteration znd shall not release the Property (Parcel A) from the provisions of
this Restriction unless the Grantor demonstrates to the Department’s satisfaction that Grantor has
managed the Property (Parcel A) in accordance with applicable regulations.

. Notice of Lessees and Other Holders of Interests in the Property (Parcel A): The Grantor, or
any future holder of any interest in the Site, shall cause any lease, grant, or other transfer of any
interest in the Property (Parcel A) to include a provision expressly requiring the lessee, grantes, or
transferee to comply with this Restriction. The failure to include such provision shall not affect the
validity or applicability of this Restriction to the Property (Parcel A).

Enforceability: If any court of competent jurisdiction determines that any provision of this
Restriction is invalid or unenforceable, the Grantor shall notify the Department in writing within
fourteen (14) days of such determination.

. Binding Effect: All of the terms, covenants, and conditions of this Restriction shall run with the
land and shall be binding on the Grantor, its successors and assigns, and each Owner and any
other party entifled to control, possession or use of the Property (Parcel A) during such period of
Ownership or possession.
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Inspection & Non-Compliance: It shall be the obligation of the Grantor, or any future holder of
any interest in the Property (Parcel A), to provide for annual inspections of the Property (Parcel
A) for compliance witk the ELUR in accordance with Department requirements, A ualified
environmental processional will, on behall of the Grantor or future holder of any interest in the
Property (Parcel A), evaluate the compliance status of the Property (Parcel A) on an annual basis.
Upon completion of the evaluation, the environmental professional will prepare and simultaneously
submit to the Department and to the Grantor or future holder of any interest in the Property (Parcel
A) an evaluation report detailing the findings of the inspection, and noting any compliance violations
at the Property (Parcel A), If the Property (Parcel A) is determined to be out of compliance with
the terms of the ELUR, the Grantor or future holder of any interest in the Property (Parcel A)
shall submit a corrective action plan in writing to the Department within ten (10) days of receipt
of the evahiation report, indicating the plans to bring the Property (Parcel A) into compliance with
the ELUR, including, at a minimum, a schedule for implementation of the plan. In the event of any
violation of the terms of this Restriction, which remains uncured more than ninety (90) days after
written notice of viclation, all Department approvals and agreements relating to the Property
{Parcel A) may be voided at the sole discretion of the Department.

Terms Used Herein: The definitions of terms used herein shall be the same as the definitions
contained in Section 3 (DEFINITIONS) of the Remediation Regnlations.

IN WITNESS WHEREOQF, the Grantor has hereunto set (his/her) hand and seal on the day and year
set forth above.

PROVIDENCE REDEVELOPMENT AGENCY

/4
By: " N DONALD D. GRALNEK
Grantor Executive Director
STATE OF RHODE [SLAND
COUNTY OF PROVIDENCE

In Providence, in said County and State, on the %‘ day 01@@}@20 15, before me personally

appeared Donald D. Gralnek, in his capacity as Executive Director of the Providence Redevelopment
Agency, 10 me known and known by me to be the party executing the foregoing instrument and he
acknowledged said instrunent by him executed to be his free act and deed.

Notary P¥blic: / / ZCZ Pl

My Comm. Expires: ,5(;/3,;&”/43/}/ /3. Lo

D/C/r‘f{f ﬂ (/ﬁM&Jd?ﬁ—’
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EXHIBIT A
LEGAL DESCRIPTION
FOR PARCEL A REVISED
A PORTION OF ASSESSOR’S PLAT 51 LOT 170& 171

That certain tract or parcel of land with all buildings and improvements thereon situated
on the northerly side of Adelaide Avenue in the City of Providence, County of
Providence, and State of Rhode Isfand is herein bounded and described;

Beginning at the most southeasterly corner of the herein described parcel, said point
being the intersection of the centerline of the abandoned portion of Adelaide Avenue
with the westerly line of land now or formerly of National Railroad Passenger
Corporation sixty-six (66"} foot right of way;

Thence proceeding south 67° 27'51" west along the center line of abandoned Adelaide
Avenue a distance of fitty three and 35/100 (53.35) feet to a point, bounded southerly by
tand now or formerly of National Railroad Passenger Corporation;

Thence proceeding south 25°49'03" east a distance of one hundred seventy two and
51/100 (172.51") feet to a point on the northerly street line of Reservoir Avenue, bounded
easterly by land now or formerly of National Rallroad Passenger Corporation;

Thence proceeding south 15°34'51" west a fong the northerly street line of said
Reservoir Avenue a distance of one hundred forty two and 00/100 (142.00°) feet to a
point;

Thence proceeding along the arc of a curve with a radius of fifty five and 00/100 (55.00°)
feet and a delta angle of 57°18'39” a distance of fifty five and 01/100 (55.01") festto a
point of reverse curve,;

Thence proceeding aleng the arc of said curve with a radius of one hundred twenty and
00/100 (120.00") feet and a de!ta angle of 59°20'17” a distance of one hundred twenty
four and 28/100 (124.28’) feet to a point;

Thence proceeding north 15°21°27" a distance of one hundred nine and 17/100 (109.47")
feot to a point;

Thence proceeding along the arc of a curve with a radius of sixty and 00/100 (60.007)
feet and a delta angle of 16°46'19” a distance of seventeen and 56/100 (17.56") feet to a
point, on the centerline of the abandened Adelaide Avenue;

Thence proceeding south 67°27'61” west a distance of forty nine and 05/100 {49.05’)
feet to a point;

Thence proceeding north 22° 32'09” west a distance of thirty and 00/100 (30.00°) feet to

a point said paint being located at the intersection of the easterly street line of Downing
Street with the northerly street line of Adelaide Avenue;

Page 1
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Legal Description
For Parcel A Revised
A Portion Of Assessor’s Plat 51 Lot 170& 171

Thence proceeding south 87° 27'49” west along the northerly strest line of Adelaide
Avenue a distance of four hundred seventy four and 72/100 (474.72’) feet to the most
southwesterly corner of the herein described parcel;

Thence procesding north 22° 32'11” west a distance of two hundred ninety seven and
36/100 (297.36") feet to a point;

Thence proceeding north 54° 32'43” west a distance of fifty eight and 48/100 (58.49")
feet to a point;

Thence proceeding north 22° 32'11" west a distance of one hundred seventy six and
57/100 {176.57’) fest to a point, the iast three courses bounded westerly and
southwesterly by Parcel B herein after described;

Thence proceeding north 84° 49°'45" east a distance of ninety one and 93/100 (91.93)
feet to a point;

Thence processing north 24° 34'33” east a distance of one hundred fifty three and
23100 {153.23") feet 1o a point;

Thence proceeding north 00° 17'20" west a distance of one hundred ninety eight and
35/100 (198.35) feet to a point;

Thence proceading north 67° 33'52” east a distance of four hundred eleven and 45/100
(411.45") feet to a point on the westerly line of land now or formerly of National Railroad
Passenger Corporation, the last four (4) courses bounded northerly, northwesterly,
westerly and northerly by Parcel C herein after described;

Thence proceeding south 25° 49'03" sast along the line of said railroad a distance of
eight hundred forty six and 29/100 (846.28'} feet to the point and place of beginning;

Said parcel contains 552,062 square feet or 12.6 acres mare or less.

Said parcel is subject to easements and a cemetery of record and any rights there may
be in that portion of abandoned Adelaide Avenue & Downing Street.
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EXHIBIT B - SOIL MANAGEMENT PLAN — PARCEL A

1.0  INTRODUCTION

This Soil Management Plan {(SMP) has been prepared to describe the procedures that are
necessary to safely manage contaminated soil at Parcel A (Plat 51, Lot 326 [formetly Plat 51 Lot
322, a portion of Lot 171, and a portion of abandoned Alvin Street]) located at 77 Reservoir
Avenue (formerly identified as 333 Adelaide Avenue) in Providence, Rhode [sland (the
Property). The Property consists of approximately 12.6 acres of land that was formerly
occupied by the Gorham Manufacturing facility at 333 Adelaide Avenue and abandoned portions
of Alvin Street as shown on the plan provided In Exhibit 2A of the Environmental Land Usage
Restriction {(ELUR).

1.1 Property Description and Background

The Gorham Manufacturing Company engaged in the manufacture of silverware, both sterling
and plated, and bronze castings from approximately 1890 to 1986. Operations included casting,
rolling, polishing, facquering, forging, plating, annealing, soldering, degreasing, machining and
melting. Vapor degreasers reportedly used tetrachloroethylene (PCE), trichloroethylene (TCE)
and trichloroethane (TCA) during various periods of operations.

Parcel A refers to the building and surrounding paved areas that are currently used for retail
space and parking along the northern side of Adelaide Avenue in Providence, Rhode Island.
Parcel A also includes abandoned portions of Alvin and Downing Streets as described in the
legal description provided in Exhibit A and shown on the plan provided in Exhibit 2A, of the
Environmental Land Usage Restriction (ELUR).

Historic spills and releases of cll and hazardous materials to specific areas of soil and
groundwater have occurred at the Properly from prior land uses. Remediation activilies
completed on this Property have isolated contaminants that exceed the applicable Rhode Island
Direct Exposure Criteria (RIDEC) or UCLs. In general, contaminants that remain in Parcel A
soils are as foliows:

1. Lead, arsenic, PAHs and dioxin at concentrations that exceed residential and
commercial RIDEC at various locations.

Groundwater and soil vapor are present in the subsurface of Parcel A that contain volatile
organic compounds (VOCs) including the following:

1. PCE, TCE, frichloroethylene (DCE) and TCA in groundwater exceed Remediation
Regulation GB criteria.

To prevent exposure, the final remedial action for Parcel A included constructing an engineered
barrier (i.e., soil, asphalt, and/or building) to cap all impacted soil, instifuting an ELUR to
eliminate the potential for direct exposure to contaminated soil, and installing an active sub-slab
depressurization system (ASD) to reduce the potential for migration of soil vapor contamination
into the on-site buildings via subsurface infiltration. The final remedial action for Parcel A also
included the installation and operation of a groundwater remediation system designed to
remove and treat VOC-impacted groundwater and to contain the impacted groundwater from
migrating into Mashapaug Inner Cove, and implementation of a long-term groundwater
monitoring pragram.

Page 1
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EXHIBIT B - SOIL MANAGEMENT PLAN - PARCEL A

1.2 Applicability and Purpose of SMP

This SMP is a component of the ELUR for Parce! A and is intended to address management of
impacted soils that may be excavated, temporarily stockpiled, graded, or moved during and
after future intrusive activities on Parcel A. Any future intrusive activity conducted on Parcel A is
subject to the procedures contained in the ELUR and this SMP. 1t should be clarified that the
procedures contained in this SMP are only necessary for impacted soils located on Parcel A.
Clean fill material imporied as part of the Parcel A final capping remedy completed in 2002,
would not be subject to the SMP requirements. In addition, because soil in certain areas of
Parcel A has been removed (e.g., during the Short Term Soil Response Action conducted in
2008) or is not contaminated, the SMP is not required when encountering soil for simple
maintenance performed from the ground surface to a depth of one foot below the landscaped or
parking lot surface, as shown on the Figure 1 of this SMP. However, any clean soil that is
disturbed within or removed from the clean cap soil of Parcel A, must be replaced with soil that
is consistent in quality and composition with the existing clean soil cap. Exhibit B, Figure 1
identifies and provides a description of the cap constructed on Parcel A,

2.0 GOALS

The goal of and the requirements set forth in this SMP are intended for the handling, stockpiling,
and tracking of impacted soil material during future intrusive activities on Parcel A so that the
soil is managed properly and handled in a safe manner. Anticipated future Property activities
that will require soil management include: excavaticn for utility installation and repair; re-paving;
landscaping; building construction or expansion; and maintenance of components of the Parcel
A engineered cap (i.e., soil, asphalt, and/or the building's concrete slab foundation), ASD, and
groundwater remediation system.

During all future intrusive activities on Parcel A, the integrity of the engineered cap (i.e., sol,
asphalt, and/or the building’s concrete slab foundation) must be maintained. Any landscaping,
re-paving, and soil re-grading activitles must maintain a minimum of 1 foot of clean soil, and
demolition of the building's concrete slab foundation is prohibited. Any future building
construction or expansion must incorporate design specifications that meet the existing cap
conditions, except as prohibited by ELUR Section A Restrictions Applicable to the Property
(Parcel A).

3.0 HEALTH AND SAFETY

An environmenta! inspector shall be on Property during any future activity that disturbs {grading,
excavation, trenching, drilling, etc.) impacted soil at the Property.  Soil that is disturbed during
these activities will be physically observed and screened for signs of potential contamination.
The environmental inspector will document the soil management actions, perform perimeter and
breathing-zone air monitoring (primarily for dust and volatile organics), maintain the operating
log, and summarize construction activities into the required progress reports (see Section 5.0 of
this SMP).

Worker protection shall be maintained during intrusive activities through air monitoring, dust
control measures, and the use of appropriate personal protective equipment (e.g., chemically-
resistant gloves).

Standard dust control measures (i.e., water spray) will be instituted during all intrusive activities
that have the potential to generate airborne dust. If airborne dust levels cannot be controlled,

Page 2
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EXHIBIT B - SCIL MANAGEMENT PLAN - PARCEL A

the intrusive activity generating the dust shall cease until adequate mitigation measures are
implemented and dust levels reduced.

3.1 Air Monitoring

Perimeter and breathing-zone monitoring shall be performed during any earthmoving activities
involving impacted soil that have the potential to generate airborne dust. Monitoring will primarily
focus on dust monitoring to address respirable dust containing non-volatile contaminants (e.g.,
metals [lead, arsenic], and PAHs). Although considered to be unlikely based on prior
investigation activities, inhalation of VOCs is possible from impacted soil or soil vapor and shall
be monitored to prevent respiratory exposure. The monitoring will be performed using a hand-
held real-time dust meter to measure concentrations of respirable dust and a photo-ionization
detector (PID) to measure the concentration of VOCs to ensure the protection of the health cf
the workers on the Property. The PID shall be equipped with an electron volt (eV) lamp that is
capable of detecting the Property contaminants.

Standard breathing zone and perimeter action ievels for VOCs and dust shall be deveioped
considering Property-specific contaminant levels in soil and be established in the Health ard
Safety Plan developed for the intrusive activity.

3.2 Security

During site work, the appropriate precautions will be taken to restrict unauthorized access to the
Property.

4.0 FUTURE SOIL DISTURBANCE ACTIVITIES

In accordance with Section A iii of the Parcel A ELUR, no soil at the Property is to be disturbed
in any manner without prior written permission of the Department's Office of Waste
Management, except for minor inspections, maintenance, and landscaping activities that do not
disturb the contaminated soil at the Property.

4.1 Notification

This SMP serves to supplement, and will be initiated by, the RIDEM notification requirement
established by the ELUR for the property. The notification shall be submitted to the Department
no later than 60 days prior to the proposead initiation of the start of property activities.

41.1 As part of the notification process, the Propetly owner shall provide a brief written
description of the anticipated Property activity involving soil excavation. The description
will include an estimate of the volume of soil to be excavated, the duration of the
construction project, a list of the known and anticipated contaminants of concern, a
figure clearly identifying the proposed areas to be excavated/disturbed, the proposed
location of any temporary storage of the soil, and the proposed disposal location of the
sail.

4.1.2 Following written Notification, the Department will determine the post closure reporting
requirements. Significant disturbances of regulated soil will require submission of a
Closure Report for Department review and approval documenting that the activities were
performed in accordance with this SMP and the Department approved ELUR. Minor
disturbances of regulated soil may be documented through the annual certification
submitted in accordance with Section H (Inspection & Non- Compliance) of the
Department approved ELUR. The Department will also make a determination regarding

Page 3



Pregae Bhenn DR R B S
i

et 8oLk B EDS o e w2 &
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4.1.3

4.2

the necessity of performing Public Notice to abutting property owners/tenants conceming
the proposed activities. Work associated with the Notification will not commence until
written Department approval has been issued. Once Department approval has been
issued, the Department will be notified a minimum of two (2) days prior to the start of
activities on the Property. Shali any significant alterations to the Department approved
plan be necessary, a written description of the proposed deviation, will be submitted to
the Department for review and approval pricr to initiating such changes.

Health and safety procedures will be followed as described in Section 3.0 above and be
incorporated into a Property-specific health and safety plan developed for the activity.
Excavation or moving of impacted soils will also require that dust suppression measures
be available, and that perimeter and breathing-zone monitoring be performed during the
course of the activity.

Material Handling and Tracking

The environmental inspector shall keep accurate recards of the volumes of soil moved about the
Property, the initial location of those volumes of soil, and the final location of the volumes of scil.

4.2.1

4.2.2

423

4.2.4

42.5

The excavated soils wilt sither be re-entered to their original location (returned to the
excavation) the same day of the removal and will be placed below the applicable
engineered control cap, or will be properly stored in a secured location of the Property.

To the extent it is necessary during excavation activities, the clean fill material of the
engineered cap will be segregated from the regulated soil beneath the cap and stored
separately and securely on and under polysthylene sheeting as described in Section 4.3.
Best management practices will be utilized to minimize and control generation of dust
during excavation, movement or storage of regulated soils in accordance with this SMP
and the health and safety plan developaed for the activity. Any regulated soil being re-
entered will be placed below a RIDEM approved engineered control cap.

If the soil cannot be returned to the excavation the same day, then the segregated soils
will either be stockpiled separately on polyethylene sheeting (Section 4.3), or stored
separately in roll-off type containers. In either case, the segregated material in storage
will be covered with secured polyethylene sheeting at the end of each workday.
Stockpiled materials will be maintained with appropriate controls and best management
practices to limit the loss of the cover and protect against stormwater ar wind erosicn.

If the regulated scil cannot be returned to the original location, then a qualified
environmental professional will collect samples of the excavated soils (either curing
excavation or from stockpiles) for laboratory testing. In the event that regulated soils are
generated for which the only effective method of management is off-site disposal, then
the testing program will also address the data requirements of the anticipated disposal
facility.

In the event that certain soils on regulated portions of the Property were not previously
characterized, these soils are presumed to be regulated until such time that it is
demonstrated to the Department, through sampling and laboratory analysis that they are
hot regutated.

Page 4
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426 FExcavated soils will be staged and temporarily stored in a designated area of the
Property. Within reason, the sterage location will be selected to limit the unauthorized
access to the materials (i.e., away from public roadways/walkways). No regulated soil
will be stockpiled on-property for greater than 60 days without prior Department
approval.

4.2.7 In the event that stockpiled soils pose a risk or threat of leaching hazardous materials, a
proper leak-procf container {i.e., drum or lined roll-off) or secondary containment will be
utilized.

4.2.8 Soils excavated from the Property may not be re-used as fill on residential property.

429 Soils, which are to be disposed of off-property must be disposed of at a licensed facllity
in accordance with all local, state, and federal laws. Copies of the material shipping
records associated with the disposal of the material shall be maintained by the Property
owner and included in the annual inspection report for the Property.

4.2.10 Best soil management practices should be employed at all times and regulated soils
should be segregated info separate piles (or cells or containers) as appropriate based
upon the results of analytical testing, when multiple reuse options are planned (i.e.,
reuse on-site or disposal at a Department-approved licensed facility).

4.2.11 All non-disposable equipment used during the soil disturbance activities will be properly
decontaminated as appropriate pricr fo removal from the Property. All disposable
equipment used during the soil disturbance activities will be properly containerized and
disposed of following completion of the work. All vehicies utilized during the work shall
be properly decontaminated as appropriate prior to leaving the Property as described in
the health and safety plan deveicped for the activity.

4.2.12 At the completion of site work, all exposed soils are required to be recapped with
Department approved engineered controls consistent or better than the Property surface
conditions prior to the work that took place. These measures must also be consistent
with the Department approved ELUR recorded on the property.

4.3 Polyethylene Bariier

A polyethylene barrier shall be used to isolate stockpiles (if necessary) from the underlying soils
and pavement. The pclyethylene shall be a minimum of 6-mil (0.006 inches) thick. At least two
layers of polyethylene shail be used to protect the ground surface. At least one layer of 6-mil
polyethylene will be used to cover stockpiles at all times; except when modifying stockpiles.

4.4 Stockpile Criteria

Stockpiles of soil exceeding the applicable RIDEC shall be placed on polyethylene shesting,
shall be covered with polyethylene sheeting meeting the requirements of Section 4.3 above, and
the sheeting anchored to prevent blowing dust.

5.0 REPORTING AND SUBMITTALS

An annual certification report, and closure report for major activities, will be prepared for ail solil
management activities at Parcel A.
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51  Annual Certification Report

The qualified environmental professional will evaluate the compliance status of the Propetty on
an annual basis. Upon completion of the evaluation, the environmental professional will prepare
and simultaneously submit to the Department and to the Property owner / or future holder of any
interest in the Property, an evaluation report detailing the findings of the inspection, and noting
any compliance violations at the Property. If the Property is determined to be out of compliance
with the terms of the ELUR, the owner / or future holder of any interest in the Property, shall
submit a corrective action plan in writing to the Department within ten (10) days of receipt of the
evaluation report, indicating the plans to bring the Property into compliance with the ELUR,
including, at a minimum, a schedule for implementation of the plan.

In the event of any violation of the terms of this Restriction, which remains uncuraed more than
ninety (90) days after written notice of violation, all Department approvals and agreements
relating to the Property may be voided at the sole discretion of the Department.

5.2 Post-Closure Report

The post closure reporting requirements will be determined by the Department based on the
scope of the proposed activity (Section 4.1.2}.

In general, a closure report shali contain the following information:

i. Summary of material handling and tracking (Section 4.0);

ii. Al analytical results;

i. Sampling dates, sample locations with depths;

iv. Performing Party certification specifying the specific remedial measures complated
(i.e. Rule #), and date;

v. Performing Party certification that public notice to abutters was completed; and

vi. Details of institutional controls required (ELUR’s per Rule 12.06 if required).
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PARCEL A CAP
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APPENDIX C-2

APPENDIX B-2

PHOTOGRAPHS

Harding ESE, Inc.



Photo 1. NAPL excavation looking east. Clean backfill on right side, excavation of NAPL
soils on the left.

Photo 2. Removing NAPL soils.



Photo 3. NAPL soil removal below water table.

Photo 4. View south. Removal of NAPL soils near concrete bunker at west end of
excavation.



Photo 5. Backfill and compaction at east end of NAPL excavation.

Photo 6. Compaction testing with nuclear density gauge.



Photo 7.  View west towards concrete bunker prior to removal of foreground soils.

Photo 8. View towards northwest with much of the soil on east side of concrete bunker
removed.



Photo 9. Clean soil beneath bunker. Note crack developing in bunker wall just to the
right of top center in the photo.

Photo 10. Clean soils directly beneath bunker. Note staining of underside of bunker floor
is not continuous.



Photo 11. Clean soils directly beneath bunker, with limited staining of underside of
bunker floor.

Photo 12. Clean soils directly beneath bunker.



Photo 14. View northwest during backfilling.



Photo 15. View northwest during backfilling.

Photo 16. View west during backfilling.



Photo 17. View east from southwest corner of excavation with backfilling nearly
complete.

Photo 18. View east from west edge of excavation with backfilling nearly complete.



Photo 19. View east after backfilling and site cleanup.

Photo 20. View north from southwest corner of site after final backfill and demobilization.



Photo 21. View northeast from southwest corner of site after final backfill and
demobilization.

Photo 22. View east from southwest corner of site after final backfill and demobilization.
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APPENDIX C
Parcel A Cap Documents



Brick

M ACTEC Boring Location: DP-1 Page_1__of_4
|Project Name: Gorham Geologist: PM
Date Started: 3/12/2008 Drilling Company: Geologic
Soil Boring Log  |pate completed: 3/13/2008 Drilling Method: Geoprobe 6620
MACTEC ) , . .
107 Audubon Road Total Depth: 72 Depth to Water: 23
Wakefield, MA Job No. 3650050041.16
Depth Stratigraphy Description Penetration/ Headspace B‘!owsl Sample ID
(feet) Recovery (feet) {(ppm) 6 inches
4" asphalt; 2" tan, f to coarse SAND, tr
0' - 4' |Gravel; 5" dk brown, f to coarse SAND, tr 4/3 - -
Gravel, tr Brick
6" tan, f to coarse SAND, tr Gravel; 5" Dk
brown f to coarse SAND, tr Gravel, tr brick
14" brown, f to coarse SAND, tr Gravel, tr
Cobble; refusal @ 6', move 4' west
4.8 1.5’ brown, f to coarse SAND, tr Gravel, tr 408 0.3 (61 i

6" weathered rock; 6" rock/boulder; 3" tan,
med to coarse SAND, some Gravel

PATEXTRON\GORHAM\Stop & Shop\gw investigation 2008\March-Aprit field forms\Soil boring logs\DP-1.xis

Prepared by: PJM
Checked by: MAM




M ACTEC Boring Location: DP-1 Page_2 of_4_
IProject Name: Gorham Geologist: PM
lDate Started: 3/12/2008 Drilling Company: Geologic
Soil Boring LOg  |pate Completed: 3/13/2008 Drilling Method: Geoprobe 6620
MACTEC , . ,
107 Audubon Road Total Depth: 72 Depth to Water: 23
Wakefield, MA Job No. 3650050041.16
Depth Stratigraphy Description Penetration/ | Headspacs|  Blows/ Sample 1D
(feet) Recovery (feet) (ppm) 6 inches
, }10" slough; 28" tan, med to coarse SAND, vie ar
8-12 some Gravel 4'/3.1 0.3 (10ft) -
8" same as above; 4" brown and dk brown f.
12-16' |to coarse SAND, tr Gravel, tr Brick, trace 473.3 0.6 (13 1t) -
grey Silt/Clay
26" It. brown/white med to coarse SAND, tr
Gravel
, 110" It. brown f to coarse SAND, some f Sand, v
16-20° {own streaks 411 .
4" brown f to coarse SAND, tr Gravel; 4" dk
brown, f to coarse SAND, tr Gravel and Brick
19" it brown, med to coarse SAND; (2.2 -2.5' 02 (19t
it brown lens of f. SAND) 20198
, |18" brown f to coarse SAND, some Gravel; v
20-24" 150 it brown f SAND; tip is wet 4Bt j02@f) -

PATEXTRONM\GORHAM\Stop & Shop\gw investigation 2008\March-April field forms\Soil boring logs\DP-1.xls

Prepared by: PJM
Checked by: MAM




:;fﬁ? M A( :TE C Boring Location: DP-1 Page_3_ of _4__
IProject Name: Gorham Geologist: PM
Date Started: 3/12/2008 Drilling Company: Geologic
Soil Boring Log  {pate Completed: 3/13/2008 Drilling Method: Geoprobe 6620
MACTEC . , . ,
107 Audubon Road Total Depth: 72 Depth to Water: 23
Wakefield, MA Job No. 3650050041.16
Depth Stratigraphy Description Penetration/ Headspace ?Iowsl Sample ID
(feet) Recovery (feet) (ppm) 6 inches
, |10" dk brown, f to med SAND, tr Gravel, wet; .
2428 |5 dk brown, f. SAND, wet 428 (02@6f)f -
17" dk brown, f to coarse SAND, tr Gravel,
wet
17" dk brown, f to coarse SAND, tr Gravel,
, lwet; 6" It brown/iron stained, med to coarse .
28-32 SAND, tr Gravel, wet; 6" dk brown, f to 4125 22(30% )
coarse SAND, wet
18" dk brown f SAND, wet; 4" dk brown f to
. |coarse SAND, tr Gravel; 22" it as
32-36 brown/red/orange f to coarse SAND, tr 41 20351 )
Gravel, wet
36.38' ls.llr\\;rD w;se tmanagled, soil inside was grey, f 0.1 (37 )
20" dk grey f to med SAND, wet; 8" dk
, lgrey/black med to coarse SAND, wet; 10" ar
38-42 grey f SAND, wet; 8" grey f to med SAND, 414 0.5(401)
wet

PATEXTRON\GORHAM\Stop & Shop\gw investigation 2008\March-April field forms\Soil boring logs\DP-1.xis

Prepared by: PJM
Checked by: MAM




Igaff M ACTEC Boring Location: DP-1 Page _4__ of _4___
Project Name: Gorham Geologist: PM
IDate Started: 3/12/2008 Drilling Company: Geologic
Soil Boring Log  |pate Completed: 311372008 Drilling Method: Geoprobe 6620
MACTEC , . .
107 Audubon Road Total Depth: 72 Depth to Water: 23
Wakefield, MA Job No. 3650050041.16
Depth Stratigraphy Description Pe fon/ Headspace B,IOWSI Sampie ID
(feet) Recovery (feet) (ppm) 6 inches
44-48' 148" dk grey, v. fine SAND, some Silt, wet 4'4 0.2 (46 ft) -
48-56' |No sample collected
56-60' |48" dk grey f SAND, tr Silt, wet 44 0.1 (58 ft) -

60-72'

No sample collected. Point placed on rods
and driven to dense material. End of boring
at 72' bgs.

PATEXTRON\GORHAM\Stop & Shop\gw investigation 2008\March-April field forms\Soil boring logs\DP-1.xis

Prepared by: PJM
Checked by: MAM




ﬁ M AC’I‘EC Boring Location: DP-5/MW-226 Page _1__ of __
Project Name: Gorham Geologist: PJM
|Date Started: 3/17/2008 Drilling Company: Geologic
Soil Boring Log Date Completed:  3/18/2008 Drilling Method: Geoprobe
MACTEC . \ ,
107 Audubon Road Total Depth: 56 Depth to Water: 26
Wakefield, MA Job No. 3650060040.16
Depth Stratigraphy Description Penetration/ Headspace Blows/ Sample ID
(feet) Recovery (feet) (ppm) 6 inches

6" concrete slab; 12" olive brown, f to coarse
0-4' |SAND, tr Gravel, tr Silt; 6" brown, f to coarse 4726 -
SAND, tr Gravel, tr Silt

11" olive grey, fto coarse SAND, tr Gravel, tr
Silt; 2" brown, f to coarse SAND, lens of grey 3.0(3f1)
Silt; Tip - black, f to med SAND

6" grey, f SAND, some Silt, tr Gravel; 36"
4-8' |brown and it grey, f to coarse SAND, tr Gravel, 4/3.5' 317 ) -
tr Cobble, lens of It grey, f sand at 7.5'

10" grey, fto med SAND and SILT; 28" It

812 brown/tan, f to coarse SAND and GRAVEL 4Rz s8(om )
10" dk brown, f to med SAND, some coarse
., 1Sand, tr Siit; 15" tan, fto coarse SAND, tr e o
12-16" | Gravel; lens of dk brown f SAND and SILT at 42 j2704m) ) -
15'; 2" grey f to coarse SAND
, 132" tan and dk brown, f to coarse SAND, tr o
16-20' [~ el. tr Silt 4128 2.0(18 1Y) -
20-24' {42" same as above 4/3.6' 1.6 (22 ft)

Prepared by: PJM
Checked by: MAM

PATEXTRON\GORHAM\Stop & Shop\gw investigation 2008\March-April field forms\Soil boring logs\DP-5_ MW-226 xis



7 M A( :TEC Boring Location: DP-5/MW-226 Page 2 of _
IProject Name: Gorham Geologist: PJM
IDate Started: 3/17/2008 Drilling Company: Geologic
Soil Boring Log Date Completed:  3/18/2008 Drifling Method: Geoprobe
MACTEC . , ,
107 Audubon Road Total Depth: 56 Depth to Water: 26
Wakefield, MA Job No. 3650050040.16
Depth . - Penetration/ Headspace Blows/
(feet) Stratigraphy Description Recovery (feet) {ppm) 6 inches Sampie ID
24-28' |36" same as above 413 1327 %) -

28-40' |no samples collected

grey, f to med SAND, wet; tip: black, f SAND, tr

40-44 Siit, wet 413.7 13.5 (44 ft)
44-52' Ino samples collected

24" grey f SAND and SILT, wet; 24" grey f
52-56' {SAND, some Silt, wet, dense. End of Boring at 44 4.0 (55 M)

56'.

Prepared by: PJM
Checked by: MAM

PATEXTRONVGORHAM\Stop & Shop\gw investigation 2008\March-April field forms\Soil boring logs\DP-5_ MW-226.xis



%ﬁ'M AC"I‘IEC Boring Location: DP-6/MW-225 Page _1__of _2
Project Name: Gorham Geologist: PJM
|Date Started: 3/20/2008 Drilling Company: Geologic
Soil Boring Log Date Completed:  3/20/2008 Drilting Method: Geoprobe
MACTEC . \ .
107 Audubon Road Total Depth: 48 Depth to Water: 23
Wakefield, MA Job No. 3650060041.16
Depth Stratigraphy Description Penetration/ Headspace B:lowsl Sample D
(feet) Recovery (feet) (ppm) 6 inches
6" concrete slab; 5" grey SILT; 26" matrix of
, |grey SILT, some f Sand and brown/grey f Sand s
04 land Silt, some Gravel, brick fragments at 9" 43 0.7(2f )
and 2'
4" dk brown, fto coarse SAND, some Gravel
, |17" grey, SILT, some f Sand, tr Gravel; 27" s
48" lprownigrey f. to coarse SAND and GRAVEL 414 1565m -
3"dk grey, f to coarse SAND, tr Gravel, tr Silt;
2" FILL (brick and wood fragments mixed with 26 (101t |
8-12' |dk brown/black f to coarse SAND, strong foul 413 il ée Cﬁo'l'l\;‘ - odor may be creosote
odor); 8" dk grey, f to coarse SAND and
GRAVEL
6" FILL (same as fill above); 8" dk grey, fto
coarse SAND and GRAVEL,; 8" grey, f SAND
19" matrix of dk grey SILT, f SAND, and FILL
, |(brick and wood fragments w/odor); 24" grey, f ,
12-16" |15 coarse SAND and GRAVEL (includes 2" 4BT 2404l -
lens of fill)
5" grey, fto coarse SAND and GRAVEL; 11"dk
16-20' |brown f. to coarse SAND, tr Silt, tr Gravel; 17" 412.9' 7.3(18 f) -
grey f to med SAND, tr Gravel

Prepared by: PJM
Checked by: MAM

PATEXTRON\GORHAM\Stop & Shop\gw investigation 2008\March-April field forms\Soil boring logs\DP-6_MW-225 xIs



DP-6/MW-225

Page__ 2 of _2

g MACTEC [Bering Location:

Project Name: Gorham Geologlst: PJM
Date Started: 3.20.08 DrIIIInQ Company: Geologic
Soil Boring Log Date Completed:  3.20.08 Drilling Method: Geoprobe
MACTEC \ ,
107 Audubon Road Total Depth: 48 Depth to Water: 23
Wakefield, MA Job No. 3650060041.16
Depth Stratigraphy Description Penetration/ Headspace l?lowsl Sample D
(feet) Recovery (feet) (ppm) 6 inches
8" grey, f to coarse SAND and GRAVEL; 14"
, |dk brown, f to coarse SAND, some Gravel, s

20-24" | ome Brick and Wood fragments (w/ creosote 4B 35221 )

odor); 14" grey, f SAND, Cobble at 23"

27"grey/brown, f to coarse SAND, tr Gravel, tr
24-28' |Brick; 19" tan, f SAND (golden brown lens 44 1.2 (26 ft) -

@26.5' - med SAND) moist, cobble @28’

11" dk orange, coarse SAND and GRAVEL

, |(lens, stained black @30'), wet; 17" orange, f to e 4

28-32' [ varse SAND, tr Gravel, wet (lens, stained 4124 0.7 (301 )

black @31.5"
32-44' |no sample collected.
44-48' [dk. grey SILT, some Clay, End of Boring at 48’ 4.4 -

PATEXTRON\GORHAM\Stop & Shop\gw investigation 2008\WMarch-Aprit field forms\Soil boring logs\DP-6_MW-225.xis

Prepared by: PJM
Checked by: MAM




g M AC"I"EC Boring Location: MW-223 Page 1___ of _2_
|Project Name: Gorham Geologist: PJM
Date Started: 3/19/2008 Drilling Company: Geologic
Soil Boring Log Date Completed:  3/19/2008 Drilling Method: Geoprobe
MACTEC . ! ,
107 Audubon Road Total Depth: 59 Depth to Water: 26’
Wakefield, MA Job No. 3650050041.16
Depth Stratigraphy Description Penetration/ Headspace Btlows/ Sample ID
(feet) Recovery (feet) (ppm) 8 inches
04 6" concrete slab;small amount of material in 210
liner = grey SILT and f SAND, tr Gravel .
18" grey/brown SILT and brown, f to med
4-8' |SAND, tr Gravel, tr Brick; 21" grey and brown 4'/3.2' -
SILT
17" grey, SILT and f to med SAND, tr Gravel
8-12' ]and Brick; 31" brown, f to coarse SAND, some 414 1.0(10 ) -
Gravel
same as above except layer of 11" of grey
12-16' |SILT, some f Sand @ 13.3'-14.2"; wood 4/3.1'
fragment @16
8" grey/brown, f to med SAND, some Silt,
16-20" |some Gravel, tr Brick; 16" It grey, f to coarse 473.3 0.9 (18 1) _
SAND, some Gravel; 10" It grey, v fine SAND
17" grey, v fine to coarse SAND, some Gravel,
20-24' {31"+brown f to coarse SAND, some Silt, some 414 _
Gravel, Brick @24'

PA\TEXTRON\GORHAM\Stop & Shop\gw investigation 2008\WMarch-Aprit field forms\Soil boring logs\MW-223D.xis

Prepared by: PJM
Checked by: MAM




ﬁ M ACTEC Boring Location: MW-223 Page 2 of __
ﬂProject Name: Gorham Geologist: PJM
Date Started: 3/19/2008 Drilling Company: Geologic
Soil Boring Log Date Completed: 3/19/2008 Drilling Method: Geoprobe
MACTEC . ! ,
107 Audubon Road Total Depth: 59 Depth to Water: 26
Wakefield, MA Job No. 3650060041.16
Depth Stratigraphy Description Penetration/ Headspace B.lows/ Sample ID
(feet) Recovery (feet) (ppm) 6 inches
34" brown and grey, f to coarse SAND, tr Silt, tr
24-28' |Gravel; 14" brown and dk brown, med to 44 1.2 (27 ft) -
coarse SAND, some Gravel, moist
28-40' |No samples collected.
. 128" grey wiblack flecs, f SAND, wet; 18" grey, f oot
40-44 SAND w/orange iron staining, some Silt, wet 4139 )
44-52' |No samples collected.
52-56' |dk grey, SILT, tr f Sand, wet 414 -

No Samples collected. Refusal at 59' with

56-59' 3.25" casing (to set weII)

PATEXTRON\GORHAM\Stop & Shop\gw investigation 2008\March-April field forms\Soil boring logs\MW-223D.xIs

Prepared by: PJM
Checked by: MAM
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;;9?' M ACTEC Boring Location: SB- (P Page | of 3
o lProject Name: Gorham Geologist: Phil Muiler
Igate Started: S, 8, o g Drilling Company: Geologic
Soil Boring Log Bﬂte Completed: 5. @ - 0% Drilling Method: Geoprobe
107 msgfnCRoad Total Depth: -2% ! Depth to Water: 2
Wakefield, MA Job No. 3650050041.20
3‘:’::; Stratigraphy Description R::::el:':u(‘:::t) He:::r:?ce 68':::: Sample ID
O - 0.5 (vncrcke Slab
) S '»«otl— 4—/3“ o @ —
0-5=1.3" grey Sier, 12
1. fiae Sawd  tr. &vavel
1.3 l.ﬂ’ brewmn F bo
med. SAND
(.g- ZZ. grey St 0.9 @
2.2- 2.5 Cubble 2.9
’Z.‘g - '}«61 dr c’(cq/bfown
ST and £ SAWD, t7.
Grovel
4-49 cU‘--{)Nj /Lrown 4’/4, —
ST and £ SMb, <A
&"mﬂ.'
‘ i
4"9-‘5.3 ) SiLT 52-9
5.3~ my et I7-'r:’f‘."m a"/_')anJ
med. do £ Sany,
9044 ST (Alf'”“““"‘c, [P {Lff) I3+ &
7 /
&— lo" b(ow\/a)u~1
Cbomed samn, some it | e 250 | speoq
4 Gravel '
fio.f —~ i ~+’(¢V\I‘F\.‘{‘\)
toarse SAND 0.9@
NN

PATEXTRONM\GORHAM! Stop & Shopigw investigation 2008\borning log blank xis

Prepared by
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;‘%%;"M ACTEC Boring Location: Sg - Page _% of 3
- Project Name: Gorham Geologist: Phit Muller
Date Started: 5 . & 0 6 Drilling Company: Geologic
Soil Boring LOQ Date Completed: & . % . 06 Drilling Method: Geoprobe
107 msgfncf?oad Total Depth: y X' / Depth to Water: 2¢ ¢
Wakefield, MA Job No. 3650050041.20
Depth Stratigraphy Description Penetration/ Headspace Blows/ Sample D
lL (feet) Recovery (feet) {(ppm) 6 inches
I / £
i2,6-142" Medl ey o*
brow n f: -}owccl. SA”b, 413¢1’ —
pv. brsel 5 o grey ST 130
and L Sanv 3 and 13,9’
Voown coorse Sanvh and
Cebble$
14.2 - 10t q0e9 £ o ° | @
med - SANY - ) 4. o 15’
stacng
lo
. o IF' ey black
specs ‘F 40 coarse SAND 4'/1' —
13 - \3up M brown °5@
]
0 wed. sAND 7
'7'9‘/ l%,j R'\ b rywn
090
‘(’\ fo coarse SANY ;
t ’ '
Some (v ave
183~ 20 om [, SAND
and }/@ ¢)f-¢> SitT
4 Grave]
20
20.5 — 2.{* ¢4fes £ Spd
. 5 G'n ’{‘ 4/ 2 l;@
e ¢ —
Some S, .E / 35 1 4
21 - 227 dk. 979 fue
SANY !
2z .,7.1’ %roj/.:(v.- Grey Vejry 2\@
£ sanp 22,5/
74. Prepared by

PATEXTRON\GORHAM\Stop & Shop\gw investigation 2008\boring log blank xis

Checked by
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W,ﬁgMACTEC Boring Location: Sg - b

Page_ 3 of D

Project Name: Gorham Geologist: Phil Muller
Date Started: 5 9 09 Drilling Company: Geologic
Soil Boring Log Date Completed: < . ® od Drilling Method: Geoprobe
MACTEC
. rs .
107 Audubon Road Total Depth: 29 Depth to Water: 70 I's
Wakefield, MA Job No. 3650050041.20
Depth Stratigraphy Description Penetration/ Headspace Biows/ Sample 1D
(feet) Recovery (feet) (ppm) 6 inches
- 2b.) ] {
24, 6 — 26 brown ane 4 RY.)
Au__ briwn ,F‘ 4o waed . 34 25_.: —
SKND  Some  Grait '
’ 0.5¢
200 ~ 29 grey /AC- q{ev) 23’

\[CV-A) 'f' S*ND’ nc(s‘f‘

Eond g‘ Lur,nﬁ @Z‘b,

PATEXTRON\GORHAM\Stop & Shopigw investigation 2008\boring log blank xis

Prepared by 4‘?’1’1
Checked by~ et €270 &



, MACTEC Boring Location: SB- 1 Page _ | of Z
Project Name: Gorham Geologist: Phil Muller
Date Started: 5 X 06 Drilling Company: Geologic
Soil Boring Log Date Completed: & . ¢ OB Drilling Method: Geoprobe
107 mﬁfgfnCRoad Total Depth: 19 ! Depth to Water: 20’
Wakefield, MA Job No. 3650050041.20
Depth . . Penetration/ Headspace Blows/
(fest) Stratigraphy Description Recovery (foet) (o) 6 inches Sample 1D
© 0- 05" crete slab A
-1 O
05.—'-&? vey SicT, 33 'Iq@
éa S“""& ‘F SQ“A Avace -
G’v.\vl '
ﬁ 25 (.0 — 3.3
light qrey S, MA“J 4’4’9
£ W e 3
lewsy of broom med: Sand
4 &’
4.4 - 8)’ brown (( e 4../ ‘3':-,@
Coarse SAND | Sume Graved 3. -
lews of gty ST @ 3.9/ 2‘-:i@
b’ﬁ,l}, brswin ’F' +° 1__/
Coarvse sA'Nb G me &V'“‘e’ 1' 6‘19
bioc Farined el o9z Q2
«"’“‘Wwf @2’
ICV\S oF j(uj SieT O B g
awd q.')
/
03-15F.2 63" Lewr £ o 500
@; (oavse SA‘W ;s Gome C—(r&qd “’
'N-'s—l?- —8-@--@%’ f(d/omch [ $o
@/ Coursge smn, Son-t (gfml('
\2 i
0. f Slm")‘" q 5@
lz.q - l‘*’ s ({A/olp\u‘)t q—/ﬁ{}@ l')' — 66.} ‘?
£ o Coase SANS o e
Cev aved
WS

Prepared by
Checked by
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v MACTEC Boring Location: Sp-F Page 2. of 2~
o Project Name: Gorham Geologist: Phil Muller
jDate Started: 5 9 o% Drilling Company: Geologic
Soil Boring Log Date Completed: © + 8 .09 Drilling Method: Geoprobe
MACTEC . P .
107 Audubon Road Total Depth: 2% Depth to Water: 20 f
Wakefieid, MA Job No. 3650050041.20
Depth Stratigraphy Description Penetration/ Headspace B.Iows/ Sample 1D
‘4’ ; (feet) Recovery (feet) {ppm) 6 inches
14-S — lo ayulde w Lrown 3.6
.M Mg;’: 4o Coarsé '5‘
SAND | v, Gravel
lews of 4an £ 3AA®
4.6
e @
Coavrse S'A/Jbl Sowme é‘(a'l, /q, l?,' S
vt 1S 9f ey £ Yo wed.
SMY  and Sit
17.5 - 1827 qoldewn brown 200
£. smin .
1 4
lg.2 - 20 (d/onch/ e 195
2 £ do coarsie SAND o] LRAVEL-

20 - 24/ bfwd“‘/f-u“')"\

byowwn 'F‘ 4o cearse ¢,1} }q;@

SAND and &W" 4 5@
,24, , 3%
'2-(&- “" 20 clk. obftls 1'
£ o wmede Sawm - Il# —
: ¢t A J nuf)"' 'ﬁ’ 9
+p was wet
1% (+rp Crrade] ), ed ov 274

E\«A U’f lﬂomﬂg C] Z&’

Prepared by
Checked by

ShZie
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s

g Boring Location: S B- 9 page ' of _2
B MACTEC oring Location age o
[ Project Name: Gorham Geologist: Phi! Muller
Date Started: S % Q% Drilling Company: Geologic
Soil Boring Log Date Completed: -8 0@ Orilling Method: Geoprobe
s
MACTEC . f . e
107 Audubon Road Total Depth: 79 Depth to Water: 2L
Wakefield, MA Job No. 3650050041.20
Depth Stratigraphy Description Penstiagen) Hesdspace Blowsd Sample 1D
{feet) Recovery (feet) {ppm) 6 inches
o~ 0.5 ! uﬂgv(f\'t. J‘l ab
4 / 0.5
0.5~ 2, 1’1 %({h’ S‘L_T 3'2 ll —
4
1—'4‘ -3, [ ‘)(C\"/ H‘ bv,wn
f. SaND and SIET, 4r. Gravd
£ /
res
3" - %,56 1 S‘L:rl SUNL oc‘ @
’F¢ s an C‘ 2.5 /
/
lf-—S' Jrey SieT
25@ S
5-F Y1 Il'”‘"" ‘F o 1—/% 5/ - 347
ned - SAND  and SiCT, 4y
Gravel
?,gf bravia «(¢ Yo cvarse 2.5@
SAND | somt Levavel +

$.1-2¢ 5744 ST and

s

-3

bec“,’ ‘F‘ ¢’o W¢d. SAP’» ‘ —
A5 |8F-10.5 brovn [ (o 9
@) | courst  Spnv _ Sowme Gre avid

(°-§ =l Mgy med, SANY
+r, &(‘\Utl

=12 £ SArJD,a)uU

(.20
i

2.0~ ‘3% t(pun/‘)((,a
/' M coarse SAJDI“""
L(rn\l(, l

Y

130
137

PATEXTRON\GORHAM\Stop & Shop\gw investigation 2008\boring log blank xis
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g Boring Location: o - Page _Z. of 2
A MACTEC [Berne Lok -
i Project Name: Gorham Geologist: Phil Muller
Ea!e Started: 6 % . o?) Drilling Company: Geologic
Soil Boring LOg lDate Completed: 5‘ « @ o% Drilling Method: Geoprobe
MACTEC
107 Audubon Road Total Depth: 7}6 Depth to Water: 26
Wakefield, MA Job No. 3650050041.20
/ Depth Stratigraphy Description Penelsation/ Headspace élows/ Sample ID
(feet) Recovery (feet) (ppm) € inches

124

134- 1427 bron oty
£. {0 med- SAND and

: bt
2044 Q:LT,’(’V' Gravel BY) @
gz 1o’ W e/ grey 15+
£. SAND

tobbls @ ‘5.5

(%)
-2’ |4. Lo/ ot / 1. .
£ SARD | 4. Gravel 3 4’4— ‘;?
(AF s o onst Said+ Lregier
@ 69’
| tuse of Samd and Sref
@ 6.7 L.3@
19"
20’
B 21! ~ 24 ,H;,
3{0,/;,/0‘4.. £ 4o ved 209@| —
SAND . Lrreved 22!

26‘7-%, Faw, grey

vl £ SANd oyt 1-[—/2_' Zf_f

7R

f;\qgl O‘f ‘\9;/-»\6 ad'
2%’ was

Prepared by Y4
Checked by

TRy 51208
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.‘;gg;"MACTEC Boring Location: SB -9 Page A
i Project Name: Gorharmn Geologist: Phil Muller
Date Started: 5.8 . 0% Drilling Company: Geologic
Soil Boring LOQ Date Completed: % . Q -1 Dritling Method: Geoprobe
MACTEC
107 Audubon Road Total Depth: 281 Depth to Water: 26 {
Wakefield, MA Job No. 3650050041.20
Depth Stratigraphy Description Penetration/ Headspace Blows/ Sample ID
) (feet) Recovery (lest) (ppm) 6§ inches
O~ 05 tonerete ghab
4,4 |0

&S5 - 25 arey S'ILT; 3_1—‘ G -

Sovne, pruhn ‘F‘ 5‘4"“, -{'V.
ber ave |

los of  dan £ SAND 0

GRYEL @ |.3'
25 -8.0' otk and 05 &

.bl

Aty £ b coarce SAND

and Crravel

G(\r.u’ ST w ’*‘\P

‘f/
7

4-44 H brown £ P */

med: SAND

£ Sand

4.4 - 4.‘01 oty SlLf,w

SAND ,  Somt (:(fmlei
5.2 -S4 Yy SiLT

$.5- 5.2/ W, brown med

3@

4. g b«dlvu) of

Hibrown med. 4o coarse
S 5 §Vey SILT 5 brcde

o.ﬁ@
7_1

%I O 1.3

+V- briclc

11

%-1.4 b(oww/o)ft\, -‘:, 4o
Coarse SAD | some Silt "r/z}

1@

9f

P\ TEXTRON\GORMAM\Stop & Shop\gw investigation 2008\ba

ring log blank xis
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24

26

Boring Location: SR -9

Page_Z of 7.

[Project Name: Gorham Geologist: Phil Mutler
Date Started: S . 8 ; OB Drilling Company: Geologic
Soil Boring Log Date Completem% c ¢ 09 |Drilling Method: Geoprobe
MACTEC ) 7 a1 .
107 Audubon Road Total Depth: 2«6 Depth to Water: 26 r
Wakefield, MA Job No. 3650050041.20
Depth Stratigraphy Description Penetration/ Headspace Blows/ Sample ID
(feet) Recovery (feet) {(ppm) 6 inches
Tl - ‘2/ ",’Ziv\ -C‘ 4o
Coarse SANd v, (rravel LY@
!
12-14.2° tan £ 4o 41 L
Conrse 5MD, b, Ceravel 4' 0'61@
|
142 - 16 7 nedley of bown ?
£/ formed SAND, 9req ST,
Yr. grand, fvace brcle 1.3
Is’
to=720"
%Y, £. 4o wed. SAND 3@ B
i ‘s —_— }
-+ Gowe| tle |7
09@
qt

20.9- 22.3 qren fito
med e Gravel 4‘/ 3.

22.3 - 24 9y v.d. samp

23!
gus.,/ v_,f. S AND , w("f" 1'/
15
(4race wow Staim “3 8.36 —
23

Erd o Lot 5 @ 29
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V. M ACTEC Boring Location: Sg- 10 Page.__ of 2
= [Project Name: Gorham Geologist: Phit Muller
Date Started: .9 ¢ 3 Drilling Company: Geologic
Soil Boring Log Date Completed: § . <, 0% Drilling Method: Geoprobe
107 m/c\ift;roEnCRoad Total Depth: Q%’ Depth to Water: 20
Wakefield, MA Job No. 3650050041.20
Depth . R Penetration/ Headspace Blows/
O (teet) Stratigraphy Descriplion Recovery (feet) (ppm) 6 inches Sample iD
c - 8-51 Loncrete slab
‘ &0
05— 3.0° maJIe1 o F 4'/3,[ ‘,@ —
aiey Sier , 4. ho toarse
SAND , a(etqf brium , some
v avel J *(. brick o\‘@
2.’
4~ 0.3 9Yrey ST and 1_/ 0-58
’F‘ SAND ;s Sovme éf"""‘l 3+ !
6.3-F. %" brown, £ 4o cearye
SANL |ty Gravel, tr Brele
tr. s/l
2. @
?I
Q5 - |].17 9fed SLT gud 4/ 5
[ 3 - g ‘O‘O
grey 1. +D wmed gkﬂb' }’l’ 25 z ‘@(
0.,
Grae 4 Beik, ocor 40:2
1= 12 Lo med, o
o coarse SANP, e l;g‘?
6'(( A!Ib’
12
¢
i4— H" ) %u’ SieT awd 4/2 05@
C)“")/L,nw-a F« fo med- 4 / -
SAND v, Graef v Brc k. .
46
Prepared by
Checked by Tﬂ"
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S Boring Location: - Page 2 of 2.
ZMACTEC (e > (o =
|Project Name: Gorham Geologist: Phil Muller
Date Started: S. o, .o 6 Drilling Company: Geologic
Soil Boring Log |oate completed: S- 9. of Drilling Method: Geoprobe
MACTEC i / .
107 Audubon Road Total Depth: Z 6 Depth to Water: Zb
Wakefield, MA Job No. 3650050041.20
Depth Penetration/ Headsp Blows/

Stratigraphy Description Sample ID
/

(feet) I Recovery (feet) {ppm) 6 inches
4.0 .4“.'@?.—[‘? -
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SHAW COMMERCIAL Rev 8/12/02 TEXTRON PROVIDENCE GPJ IT_CORP.GDT 3/23/07

L

Shaw E &1, Inc.

Project Former Gorham Manufacturing Facility

Location _333 Adelaide Avenue, Providence, Rl

Owner

Drilling Log

Monitoring Well MW-220S

Page: 1 of 1

Textron, Inc. COMMENTS

Surface Elev. NA___
TopofCasing NVA__

Screen: Dia _2.n.
Casing; Dia _2in.
Fill Malerial

Water Level Initiat

Lenglh

Proj. No. 101960 | pp = Parts per miliion
Total Hole Depth _32.0#. North Easl
Y 2500 sac NA Diameter _4.25in.
101 TypelSize _PVC/0.010 in.
221, Type _PVC

Length

Nalive, bentonile, sand, concrete

Drill Co. _Technical Drilling Service

Rig/Core _CME 75/Track Rig
Method _Hollow Stem Auger

Driller _Steve Bliss Log By _Ben Short Dale .2/22/07 Permit# NA
Checked By License No.
[ > € w .
. _$ oF % § I § Description
[- i) 4 Qg
a= - .g cg e 2 g b S e (Color, Texiure, Structure)
o £ @ g Geologic Descriptions are Based on the USCS.
Asphalt (4")
T :
SIS Hand cleared to 5' below ground surface.
volly
N B sp Light brown, medium SAND, fill
4 : .
26 |looe, g? SP Dark brown, medium SAND, fill material, brick and wood

2.1

0.4

1.0

1.2

(X))

50%

5%

85%

IE
I
: s
L

FILL, wood and brick fragments, some medium brown sand
(septic odor at 10")

Wood fragments over light brown, loose, coarse SAND

Light brown, loose, medium SAND

Light brown, wet, loose, medium SAND over light brown, foose,

coarse, SAND

Light brown, loose, medium SAND, trace coarse sand

End of exploration at 32 feet below surface grade.




SHAW COMMERCIAL Rav 6/12/02 TEXTRON PROVIDENCE.GPJ IT CORP.GOT 3723707

S @

Shaw E& |, Inc.

Screen: Dia _2n.

Drilling Log
Monitoring Well MW-221S
Page: 1 of 1

Project _Former Gorham Manufacluring Facility Owner _lextron, inc. COMMENTS
Location _333 Adelaide Avenus, Pravidence, Rl Proj. No. 101960 | ppm = Parts per million
Surface Elev. NA_______ Tolal Hole Depth _32.01 North East
TopofCasing NA__ water Level initial M 2408t siaic NA_____ Dismeter 4.25in. _

Length _101#. Type/Size _PVC/0.010in.

Length 221t Type _PVC

Casing: Dia _2in.

Fill Material _Native, benlonite, sand, concrele

Drill Co. _Technical Drilfing Service

Rig/Core _CME 75/Track Rig
Method _Hollow Stern Auger

Driler _SleveBliss ogBy _Ben Shori Date _222/07 Permit# NA
Checked By License No.
§ § Eo o 3 Description
5= | 52 |54 39 Es|o
8= £ ba ¢ 33 S8 (Color, Texture, Structure)
o 2 © 3 Geologic Descriptions are Based on the USCS.
Asphalt (47)
Hand cleared to 5' below ground surface.
sP Light brown, medium SAND

0a¥:a0,.8;.!
N
*®
-

el ] = 2 e 2 e a
ey
1a®/a®1a¥,a
N
I3
1}

[
-
»
.
-

3.7

70

157

1
o
' OO
90% §g r sP
los% %gm SP
75% § sp
Wt.of rod
85% SP
100% 1§ MLS

Dark-brown, medium SAND and fill material, some brick and
concrele fragments

Dark brown, dense, medium SAND, trace gravel and concrete
fragments

Crushed BRICK
Dark brown, dense, medium SAND, trace gravel

Dark brown, dense, medium SAND, trace gravel

Light grey, loose, medium SAND, some fine sand

Light olive green, loose, medium and fine SAND, (dark black
slaining observed)
Fine SAND

Light grey, wet, loose, SANDY SILT, (staining and sheen
observed)

End of exploration at 32 feet below surface grade.
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Notes:

1. Numbers correspond to photos
in Attachment 2D.

2. Arrows indicate direction photo
was taken.
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Attachment 2 Figure 1

Parcel A Cap

Soil Borings, Monitoring Wells and Groundwater Remediation
Utility Trenches Installed Post Parcel A Capping

Retail Complex

333 Adelaide Avenue

Providence, Rhode Island

Document: P:\old_Wakefield_Data\projects\TEXTRON\GORHAM\GIS\MapDocuments\ParcelA_ELUR.mxd PDF: P:\old_Wakefield_Data\projects\3652130029 - Textron Gorham Updated Cove SIR\4.0 Project Deliverables\4.1 Reports\ELUR Docs\July 2014 Submittal\Attachment 2 Figure 1.pdf




amec”

August 28, 2014

Mr. Joseph T. Martella I, Senior Engineer
RIDEM Office of Waste Management

Site Remediation Program

235 Providence Street

Providence, Rl 02908

RE: Parcel A Environmental Land Usage Restriction
Former Gorham Manufacturing Facility
333 Adelaide Avenue, Providence, Rhode Island
AMEC Project No. 3652130029

Dear Mr. Martella:

Textron, Inc. (Textron), on behalf of the City of Providence, is submitting the revised
Environmental Land Usage Restriction (ELUR) and Soil Management Plan (SMP) for Parcel A
of the above referenced site (Figure 1). This completed ELUR will support the completion
process under the Remediation Regulations for Parcel A.

We have also enclosed information regarding the capping of Parcel A, as you discussed with
Greg Simpson of Textron. The 2001 Remedial Action Work Plan (RAWP) outlined the selected
remedial alternative for Parcel A (Harding ESE, 2001). This included an engineered cap
consisting 12-inches of soil and/or pavement and building, and institutional controls restricting
access to the Site soils. The RIDEM issued the Remedial Approval Letter for the proposed
remedy in October 2001.

Environmental Land Usage Restriction and Soil Management Plan

This draft ELUR and SMP (Attachment 1) has been prepared in accordance with the November
2011 Remediation Regulations and the revisions to the ELUR statues (Rhode Island General
Law § 34-39--1 et. seq.) as revised on June 28, 2011, and has been reviewed and signed by the
Providence Redevelopment Agency (PRA), as the owner of the property. Any future intrusive
activity conducted on Parcel A would be subject to the procedures contained in the ELUR and
SMP. These documents apply to the management of impacted soils on Parcel A that may be
excavated, temporarily stockpiled, graded, or moved during and after future intrusive activities.
It should be clarified that the procedures contained in the SMP are only necessary for impacted
soils, and do not include clean fill material imported as part of the Parcel A capping remedy.
However, any clean soil that is disturbed within or removed from the clean cap soil of Parcel A,
must be replaced with soil that is consistent in quality and composition with the existing clean
soil cap. Following your review of the Parcel A ELUR, the PRA will file it with the Land Evidence
Records of the City of Providence, Rhode Island.

Parcel A Cap

Textron provided the approved 2001 RAWP to the City and its developer Churchill and Banks,
Ltd. (C&B). On behalf of the City, C&B implemented the approved soil cap remedy on Parcel A
as part of Site development work including the construction of the former Stop & Shop building,

AMEC Environment & Infrastructure, Inc.

271 Mill Road

Chelmsford, MA 01824

Tel +(978) 692-9090

Fax +(978) 692-6633 www.amec.com



Mr. Joseph T. Martella Il, Senior Engineer
August 28, 2014

and construction and paving of the parking lot and associated access roads. C&B did not
provide as-built documents or descriptions of the soils and pavement materials used in
constructing the cap.

In order to document the construction of the approved cap, AMEC Environment & Infrastructure,
Inc. (AMEC) reviewed the logs for soil borings, monitoring wells, soil vapor extraction wells and
groundwater treatment system installation completed between 2002 and 2013 (following cap
construction). The majority of these logs did not include soil descriptions for the top 4 feet due
to drilling methods used to avoid potential buried utilities (e.g., hand digging, air knife, etc.).
Logs that did document the construction of the approved cap include the soil borings installed
beneath the retail building and a few groundwater monitoring wells on the north and south side
of the retail building. We have also enclosed photographs taken during the installation of the
piping trench connecting the extraction wells to the groundwater treatment system in 2012.
Copies of the well logs (Attachment 2) describe the lithology of soils beneath the former Stop &
Shop building and surrounding parking areas. As shown these logs confirm the minimum
thickness of 12-inches of cover over the Parcel A soil. Information obtained during the
installation of the groundwater extraction system piping confirmed that pavement thicknesses
were at least 4” throughout the parking lot areas where trenching work occurred. It should also
be noted that 12 years following installation of the cap, there are no apparent integrity issues
which suggests specifications were followed and good workmanlike practices were implemented
during construction. Attachment 2, Figure 1 presents the location for each of the soil borings,
groundwater monitoring wells, and utility trenches that were completed on Parcel A subsequent
to the installation of the cap and construction of the Stop & Shop building construction. A
description of the cap constructed on Parcel A is included within the SMP (Attachment 1,
Exhibit B).

Both the completed ELUR/SMP and the capping documentation, in conjunction with the active
soil depressurization (ASD) system and groundwater treatment system operating on Parcel A,
will be used to support the future request for an Interim Letter of Compliance for Parcel A.

Feel free to contact either Greg Simpson of Textron at (401) 457-2635 or Dave Heislein at (978)
392-5327 with any questions. We are available via conference call to address any questions
you may have as part of your review of the ELUR and SMP for Parcel A or the cap construction
documents.

Respectfully,
AMEC Environment and Infrastructure, Inc.

DO ard (st B o)

David E. Heislein Annette McLean
Senior Project Manager Project Scientist

Attachments: Figure 1 — Parcel A
Attachment 1 — Parcel A ELUR and SMP
Attachment 2 — Parcel A Cap Documentation Logs and Photos

AMEC Project File: wrp-tstprojectsiold Wakefield_Data\projects\3652130029 - Textron Gorham Updated Cove SIR\A.0 Project
Deliverables\4.1 Reports\ELUR Docs\July 2014 Submittal\Final Submittal July 2014\Parcel A Closure Ltr 071814 LCD.docx
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Remedial Action Work Plan
Former Gorham Manufacturing Facility
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1.0 Introduction

This Remedial System Installation Report has been prepared by AECOM on behalf of Textron, Inc.
(Textron) to document the installation and startup of the groundwater recovery and treatment system
addressing chlorinated volatile organic compounds (CVOCSs) in groundwater at the former Gorham
Silver Facility at 333 Adelaide Avenue in Providence, Rhode Island (the Site, see Figure 1). The
groundwater recovery and treatment system was installed in 2013 on the retail parcel (Parcel A) of the
former Gorham Silver Site.

The objectives of the groundwater treatment system are to:

e Intercept the central portion of the CVOC groundwater plume on the retail parcel to prevent
discharge to Mashapaug Pond;

e To capture a portion of the groundwater plume that was discharging to the Narragansett Bay
Commission (MBC) sewer main located at the eastern edge of the property; and

e To recover mass from the vicinity of two former CVOC sources located south of the retail
building.

To accomplish these activities, AECOM installed two groundwater extraction wells (RW-2 and RW-3,
respectively) in the vicinity of a 1,1,1-trichloroethane (1,1,1-TCA) source area immediately south of the
retail building and in the vicinity of a former degreaser where tetrachloroethylene (PCE) has been
detected in soil and groundwater. AECOM plumbed these two wells, together with existing extraction
RW-1, to a groundwater treatment system that AECOM installed adjacent to RW-1 north of the retail
building. The treatment system removes CVOCSs and other constituents from groundwater via air
stripping, liquid-phase carbon adsorption, and an ion exchange (IX) resin with vapor phase carbon
adsorption for treatment of the offgas generated by the air stripper. Treated groundwater water is
discharged through the facility stormwater handling network to Mashapaug Pond under a Rhode
Island Pollution Discharge Elimination System (RIPDES) Permit.

The installation of the groundwater extraction and treatment system components and subsequent
modifications to the treatment system are detailed in the following sections.

P:\Jobs\Rem_Eng\Project Files\Textron\6630-235 Textron Gorham Providence\7.0 Deliverables\Installation and
Startup Report\Installation and Startup Report.docx
March 2016



AECOM Environment 2-1

2.0 Site Description

2.1 Geology and Hydrogeology

The former Gorham Silver Facility in Providence, Rhode Island consists of multiple parcels. The retail
parcel, where the groundwater extraction and treatment system was installed is located southeast of
Mashapaug Pond (see Figure 2). The topography of the retail parcel and most of the Site is flat at an
elevation of approximately 65 feet above mean sea level. Just north of the paved retail parcel, the
topography slopes steeply down to the pond’'s edge to an elevation of approximately 40 feet above
mean sea level.

Overburden geology consists of up to 20 feet of fill, with underlying native soils consisting of
approximately 40 to 45 feet outwash comprised of fine-to-coarse sand, interbedded with fine to very
fine sand and silt. Below this unit is a very dense, hard silt, fine sand, and clay layer (likely till),
observed in several deep wells. Depth to groundwater on the flat portion of the site is approximately
20 to 25 feet, and thus, the average saturated thickness above the till is approximately 40 feet. Depth
to bedrock is estimated to be 200 feet below ground surface (MACTEC, 2006).

The regional hydraulic gradient is eastward toward Narragansett Bay (HLA, 1999), however local
gradients are impacted by surface water features such as Mashapaug Pond and the lake complex at
Roger Williams Park (see Figure 1). Over much of the site, groundwater flow is to the northwest
toward Mashapaug Pond, resulting in a divide approximately 2,000 feet east and southeast of the site
(HLA, 1999). Flow east of the divide is to Narragansett Bay while flow southeast of the divide is
towards the lake complex in Roger Williams Park. Flow west and northwest of the divide is primarily
to the northwest towards Mashapaug Pond.

Local groundwater flow is further divided across the southeastern portion of the site. A leaking 80 inch
NBC sewer main, located adjacent to the railroad tracks east of the site, is thought to be a
groundwater sink, which caused groundwater flow on the east and southeastern part of the site to be
captured by the sewer (HLA, 1999). This local groundwater flow affected migration of CVOC impacts
in these areas, and thus recovery well RW-3 was installed near the southern source area to contain
CVOCs in groundwater in that area and inhibit continued migration to the NBC sewer main.

AECOM characterized the hydraulic conductivity of the sand aquifer by a series of aquifer tests.
These tests indicated a generally declining hydraulic conductivity with depth and an average hydraulic
conductivity of approximately 80 feet per day. The hydraulic conductivity of the underlying till was not
directly characterized, because geologic observations suggested that its hydraulic conductivity was
several orders of magnitude lower than that of the overlying sand aquifer. Therefore, the till was not
considered significant for migration of CVOCs, and groundwater containment focused on the more
transmissive overlying aquifer.

2.2 Groundwater Plume

There were two CVOC groundwater plumes on Parcel A at the Site, a northern plume originating in
the vicinity of the Retail Building and a southern plume originating east of the closed service station
facility. The northern plume flows beneath the Retail Building and discharged to Mashapaug Cove.
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The southern plume bifurcated, along the on-site groundwater divide, with a portion flowing north to
discharge to Mashapaug Cove and another portion flowing northeast toward the 80-inch NBC sewer
main that runs parallel to the eastern property boundary.

The northern CVOC plume extended from the area immediately south of the retail building and
beneath the retail building north to Mashapaug Pond. The primary CVOCs detected in the northern
plume are 1,1,1-TCA and TCE. 1,1,1-TCA impacts are primarily present in the shallow aquifer,
whereas TCE impacts in the area extend to approximately 60 feet below ground surface. The primary
CVOC in the southern CVOC plume is PCE, which extends to depths of over 60 feet to the top of till.
Dense non-aqueous phase liquid (DNAPL) has been observed in soil borings installed in the source
area of the southern CVOC plume.

The area of the CVOC plume being addressed by the groundwater extraction and treatment system is
presented in Figure 2.
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3.0 Remedial Installation

The following sections detail the installation of the groundwater extraction and treatment system.

3.1 Extraction Well Installation

Between April 3 and 5, 2013, AECOM supervised the installation of recovery wells RW-2 and RW-3 by
Geosearch, Inc. of Sterling, MA. Figure 3 depicts the locations of the recovery wells and trench layout.
RW-2 was installed in the vicinity of the northern CVOC source area to a depth of 55 feet below surface
grade using a 6 inch diameter, schedule 80 PVC well casing. The casing consists of 30 feet of slotted
screen and 25 feet of riser pipe. RW-3 was installed in the southern CVOC source area to a depth of 66.5
feet below surface grade using a 6 inch diameter well casing. The casing consists of 40 feet of stainless
steel wire wrap and 25 feet of schedule 80 PVC riser pipe. Boring logs are provided in Appendix A.

Between April 1 and April 22, 2013, AECOM oversaw the installation of piping and electrical lines between
the extraction wells and the treatment system location. Installation was performed by Earthworks Industries
of Plainfield, Massachusetts. Groundwater extracted from the recovery wells is transported to the treatment
system via three 2-inch high density polyethylene (HDPE DR-11) pipe. Figure 3 depicts the trench layout.
Piping was placed at a depth of 4 feet below ground surface, surrounded with bedding sand, overlain by the
electrical conduit, clean backfill, and asphalt and subgrade.

Four-inch Grundfos® electrical submersible pumps were installed in the recovery wells to extract
groundwater from the three wells at a combined rate of 16 gallons per minute (gpm), pumping 4 gpm each
from recovery wells RW-1 and RW-2 and pumping 8 gpm from recovery well RW-3. A higher pumping rate
was specified for recovery well RW-3 to help obtain containment of the southern CVOC plume across both
sides of the local groundwater divide and to maximize mass recovery from the area of the highest CVOC
concentrations. The treatment system design capture zone is depicted on Figure 2.

3.2 Groundwater Treatment System Installation

The groundwater treatment system was constructed off-site by National Environmental Systems (NES) of
Attleboro, Massachusetts in a 30-foot long cargo container, painted grey, and placed behind the retail
building in the vicinity of recovery well RW-1 (see Figure 3). The system was delivered to the site as a
ready-to-operate system that was pre-wired, piped, and pre-tested. The treatment system has a fusible
disconnect located on the outside of the container that feeds the electrical distribution panel, control panel,
and variable frequency drives (VFDs), which are mounted on the interior of the treatment building. The
groundwater containment system operation involves a variety of analog and digital instruments and a
complex of control loops. Control logic is managed via a custom control enclosure that houses a
programmable logic control (PLC) and an auto-dialer for remote alarm natification. The system allows for
remote monitoring, control, and data acquisition through a standard phone connection. Appendix B
provides the NES drawings for both the original System Process and Instrumentation Diagram (P&ID) and a
System Enclosure Layout and subsequent revised P&IDs that reflect the addition of an ion exchange resin
to the treatment train and later addition of cartridge filter media, which were added to the system following
the detection of metals in the system effluent at concentrations in excess of RIPDES permit limits.

The individual piping runs from the recovery wells each include a check valve, sample port, flow control
valve, and flow transmitter installed in line, prior to being manifolded together inside the system enclosure.
The flow transmitters are used in conjunction variable frequency drives (VFDs) to control the operating
frequency and thereby the pumping rate of the down-well submersible pumps. The operator sets an
individual pumping rate for each down well submersible pumps, and the PLC uses a proportional, integral,
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and differential loop to control the VFDs operating frequency to maintain the set pumping rate. The pumps
are protected from overheating with a pump saver that will shut the pump off if there is not sufficient water in
the recovery well to maintain a minimum flow. However, the design pumping rate corresponds to one to two
feet of drawdown in the wells, and thus this condition is not expected to occur.

After being manifolded into a single stream, the extracted groundwater passes through two bag filter
housings, fitted with 25-micron bag filters, plumbed in series prior to being treated for CVOCs. (In 2014, as
part of system optimization, the second bag filter unit outfitted to a 10-micron filter.) The bag filters are fitted
with a pressure switch to monitoring the potential buildup of pressure (i.e., bag filter clogging) and notify the
operator that the bags need to be changed prior to triggering a high-pressure system shut down. Regular
maintenance is performed such that this alarm is not triggered under normal operating conditions. Following
filtration, CVOC treatment is conducted with a stainless steel low profile air stripper, which was sized based
on the design influent concentrations presented in Table 1 below. The inlet groundwater design
concentrations are based upon an arithmetic mean of the maximum concentrations detected at nearby
groundwater monitoring points.

Table 1 Summary of Design Influent Concentrations in Groundwater

6-Tray Air RIPDES Permit
Influent Stripper Effluent | Discharge Limit
Concentration | Concentrations |Monthly Average /
Compound (ppb) (ppb) Daily Max (ppb)
Trichloroethylene (TCE) 6,592 <1 5.0/5.0
Tetrachloroethylene (PCE) 5,963 <1 4.24/5.0
cis-1,2-Dichloroethylene 371 <1 NA/70
Vinyl chloride 65 <1 1.92/2.0
1,1,1-Trichloroethane 12,674 <1 NA/200
1,1-Dichloroethane 464 <1 NA/70

The low-profile air stripper is equipped with a differential pressure switch that monitors the pressure across
the air-stripper trays to ensure proper treatment is being achieved. If the differential pressure alarm is
triggered, due to fouling of the air stripper, the system will be shut down until the air stripper is cleaned and
the condition is corrected. Regular maintenance is performed such that this alarm is not triggered under
normal operating conditions. The air stripper sump has a sight glass, which is equipped with level controls
to operate the air stripper sump transfer pump and a high high-level alarm. If the air stripper sump transfer
pump malfunctions or cannot keep up with the water being treated by the air stripper, the high-high-level
alarm will turn the down well submersible pumps off until the operator corrects the condition causing back-
pressure downstream.

The treated groundwater is then pumped from the air stripper sump, using a transfer pump rated for 30 gpm
@ 75 psi, through two bag filter housings plumbed in series. Both bag filter housings have a 10-micron bag
filter, to limit the amount of solids being loaded onto the liquid- phase granular activated (LGAC) vessels.
Although no CVOCs have been detected in the treated groundwater following air stripping, the treated
groundwater passes through two 500-pound LGAC vessels, bedded with virgin charcoal based carbon.
These LGAC vessels act as the secondary treatment of the recovered groundwater, consistent with the
requirements of the Rhode Island Pollutant Discharge Elimination System (RIPDES) permit. The LGAC
vessels are connected via high-pressure hoses and are of sufficient length to allow for lead/lag operations,
wherein the order through which the groundwater enters the vessels is varied, if necessary. Pressure
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switches are located prior to the bag filters and each LGAC vessel to monitor the operation pressure and
alarm the operator if a high pressure is detected. The high pressure alarms will shut the system down, as
needed, until the operator addresses the cause of the back pressure (i.e., replaces bag filters or re-beds the
LGAC vessels).

Treatment for metals is also performed to help prevent exceedances of RIPDES permit limitations for
metals. A third media vessel, following the two LGAC vessels, consisting of a 750-pound IX resin (zeolite
media), was included as part of the original system to maintain effluent metals levels below RIPDES
requirements. However, results of system sampling indicated that metals concentrations entering the
system were greater than concentrations that had been observed during aquifer testing, design, and startup,
and upon which the system had been designed and RIPDES permit effluent limitations were exceeded.
Therefore, the zeolite media vessel was replaced by two ion exchange vessels, each containing 1,000
pounds of SCU Adsorbent.

3.3 Vapor Treatment

Offgas from the air stripper is treated with two 1,000-pound vapor-phase granular active carbon (VGAC)
vessels, located inside the system container, and discharged through a four-inch Schedule 80 PVC stack
that extends approximately 10 feet above the retail building roof line. The emissions from the air stripper
falls under the State of Rhode Island Department of Environmental Management (RIDEM) Air Pollution
Control Regulation §9.3.2 (Exemptions), which allow for air pollution control systems used to treat emissions
from site remediation operation to maintain compliance simply by reducing emissions of VOCs by at least
95%.

Based on air-stripper modeling performed by AECOM, the design emissions concentrations were expected
to utilize approximately 19 pounds of vapor phase carbon per day. Utilizing two 1,000-pound VGAC vessels
in series, this would allow for approximately 100 days before carbon re-bedding is required (i.e., quarterly re-
bedding). However, based on monitoring of vapor phase carbon influent and effluent, the period of time
between carbon re-bedding can be greater and have treatment efficiency remain above 95%. Regular
monitoring of vapor discharge is performed to allow evaluation of the actual working lifespan of carbon in the
vessels.

3.4  Treated Groundwater Discharge

The treated groundwater discharges through a mechanical flow meter prior to exiting the treatment system
enclosure. The treated groundwater is discharged under a RIPDES permit to the catch basin behind the
building. See Figure 3 for the location of the catch basin. This catch basin discharges to a detention basin
that flows into Mashapaug Pond.

3.5 Remedial System Monitoring

The remedial system is currently monitored by AECOM personnel during system/site inspections
performed twice per month. Alarm conditions that are triggered at the system are communicated to
AECOM via email. A system checklist is completed during each on-site system/site inspection. The
following parameters are measured and checked during each site visit and monitoring event:

» Pressure, flow rate, and total volume readings from all recovery wells and the system discharge;
» Filter pressures and conditions;
» Depth to water elevations at each recovery well;

=  Pressure at each treatment vessel; and
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= Air stripper air flow and PID readings in the vapor stream.

Water treatment samples are collected from the influent and effluent of the system twice per month in
accordance with RIPDES Remediation General Permit (RGP) requirements. The samples are
submitted for laboratory analyses of VOCs using EPA Method 8260, total suspended solids (TSS), and
select total metals analysis, which include copper, iron, lead, nickel, silver, zinc.

Air samples were collected from the influent, midpoint and effluent to the VGAC adsorbers once during
2013 to confirm that the concentrations of CVOCs are below the listed RIDEM Air Pollution Control
Regulation No. 9, Appendix A, Minimum Quantities (pounds per year) and List of Federal Hazardous Air
Pollutants (HAPs) of the air regulations. The air samples were submitted to Eurofins/Air Toxics for
analyses of VOCs using EPA method TO-15. Results from the air samples indicate that concentrations
are below applicable standards. A copy of the laboratory analysis is provided as Appendix C.

General site and equipment conditions are evaluated during each inspection and routine maintenance is
performed as needed. Filters are changed out, at a minimum, on a monthly basis or more frequently if
warranted based on an inspection and review of the operational data.

Site-Related Permits
Permit Name | Permit # Regulatory Oversight By: | Date Issued/ Date Expires
Reissued
RIPDES RGP | #RIG85E004 | RIDEM/EPA 11/2/2012* 9/30/2013**
RIPDES RGP | #RIGB5E004 | RIDEM/EPA 5/23/2014 9/30/2018

* November 2, 2012 —Remediation General Permit issued by EPA under the Rhode Island Pollutant
Discharge Elimination System. In accordance with the requirements of the Rhode Island RGP, each
remediation site in the state that filed a notice of intent and/or had an existing NPDES Exclusion Permit was
issued a RIPDES RGP with a specific permit number and site-specific monitoring requirements.

* AECOM submitted a Notice of Intent (NOI) to renew RIPDES RGP in 2013, and RIDEM indicated the
system could continue to be operated under the old RGP until the new general permit is issued.
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4.0 System Startup and Modification

On May 15, 2013, the pump and treat system was started. As part of system startup activities,
influent, effluent, and related water samples were collected from the groundwater treatment system on
the following dates:

5/15/2013
5/17/2013
5/20/2013
5/28/2013
6/4/2013

6/10/2013
6/11/2013

During these initial sampling events, nickel and copper exceeded discharge standards. The June
2013 monthly average concentration for nickel was 32.2 micrograms per liter (ug/L), compared to a
discharge standard of 12.92 ug/L, and the June 2013 monthly average concentration for copper was
62.6 ug/L compared to a discharge standard of 3 ug/L.

The system was shut down, and the liquid-phase granular activated carbon and zeolite metals
treatment media were replaced with virgin materials. When this did not rectify the situation, the
system was shutdown to allow evaluation of additional metals treatment alternatives. Following
discussions with the RIDEM Office of Water Resources, AECOM temporarily restarted the system for
48 hours to collect samples for treatability analysis.

On September 17, 2013, AECOM submitted a request to perform a system amendment to replace the
zeolite media with a proprietary ion exchange media supplied by Siemens (now Evoqua). The
amendment was approved and then implemented and the system restarted on September 27, 2013.
The startup monitoring schedule was resumed at that time and the system has been operating, except
of periods of maintenance since that time. In 2014, AECOM submitted another modification request
to RIDEM to propose the addition of cartridge filtration in the treatment stream to further improve
metals treatment. The proposal was approved by RIDEM, and the system was modified on
September 23, 2014. The final engineer stamped P&ID, detailing these modifications, is provided in
Appendix B.

Operation and maintenance of the system are being performed by AECOM. A copy of the operations
and maintenance manual for the system is provided as Appendix D.
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Client: Textron Gorham Silver WELL ID: RW-1
Project Number: 60271240

)
A:COM Site Location: 333 Adeladie Ave, Providence, RI Date Installed: 7-6-11

Well Location: Coords: Inspector: Brian Serrdecchia

Method: Hollow-stem auger Contractor: TDS

MONITORING WELL CONSTRUCTION DETAIL

Depth from G.S. (feet) Elevation(feet)
Datum
Top of Road Box and Ground Surface (G.S.) 0
Measuring Point
for Surveying &
Water Levels Top of Riser Pipe 1
Top of Cement Mix 4
Cement and
Bentonite Slurry
Grout Riser Pipe:
Length 30
Inside Diameter (ID) 5.5
75 % Cement Type of Material SS
25 o Bentonite
% Native
Materials
Top of Bentonite 15
Bentonite Seal Thickness 2
Top of Sand 17
Top of Screen 30
A Stabilized Water Level
Screen:
Length 20
Inside Diameter (ID) 5.5
Slot Size 10
Type of Material SS WireWrap
Type/Size of Sand 1
Sand Pack Thickness 33
Bottom of Screen 50
Bottom of Tail Pipe: 50
Bottom of Borehole 50

Borehole Diameter: 14" Approved:

Describe Measuring Point:

Signature Date




Client: Textron Gorham Silver

Project Number: 60271240

WELL ID: RW-2

)
A:COM Site Location: 333 Adeladie Ave, Providence, RI

Date Installed: 4-3-13

Well Location: Coords:

Inspector: Luis Ferreira

Method: Hollow-stem auger

Contractor: Geosearch

MONITORING WELL CONSTRUCTION DETAIL

Top of Road Box and Ground Surface (G.S.)

Measuring Point
for Surveying &
Water Levels Top of Riser Pipe

Top of Cement Mix

Cement and
Bentonite Slurry

Grout Riser Pipe:

Length 25
Inside Diameter (ID) 5.5

Depth from G.S. (feet)

Elevation(feet)

Datum

75 % Cement Type of Material Sch. 80 PVC
25 o Bentonite
% Native
Materials
Top of Bentonite
Bentonite Seal Thickness
Top of Sand
Top of Screen
A Stabilized Water Level
Screen:
Length 30
Inside Diameter (ID) 5.5
Slot Size 20
Type of Material Sch. 80 PVC
Type/Size of Sand 2
Sand Pack Thickness 45

Bottom of Screen

Bottom of Tail Pipe:

Bottom of Borehole

Borehole Diameter: 14" Approved:

Describe Measuring Point:

10

25

55

55

55

Signature

Date




Client: Textron Gorham Silver

Project Number: 60271240

WELL ID: RW-3

)
A:COM Site Location: 333 Adeladie Ave, Providence, RI

Date Installed: 4-5-13

Well Location: Coords:

Inspector: Luis Ferreira

Method: Hollow-stem auger

Contractor: Geosearch

MONITORING WELL CONSTRUCTION DETAIL

Top of Road Box and Ground Surface (G.S.)

Measuring Point
for Surveying &
Water Levels Top of Riser Pipe

Top of Cement Mix

Cement and
Bentonite Slurry

Grout Riser Pipe:

Length 25
Inside Diameter (ID) 5.5

75 % Cement Sch. 80 PVC

Type of Material
25 o Bentonite

% Native

Materials

Top of Bentonite

Bentonite Seal Thickness

Depth from G.S. (feet)

Elevation(feet)

Datum

Top of Sand

Top of Screen

A Stabilized Water Level

Screen:
Length 40

Inside Diameter (ID) 5.5
Slot Size 10
Type of Material SS WireWrap

Type/Size of Sand 1
Sand Pack Thickness 47

Bottom of Screen
Bottom of Tail Pipe:

Bottom of Borehole

Borehole Diameter: 14" Approved:

Describe Measuring Point:

10

26.5

66.5

66.5

67

Signature

Date
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