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EXECUTIVE SUMMARY

The sediments in a portion of the Mystic River adjacent to the Former Everett Staging Yard
property have been impacted by:

Metals (arsenic, lead, mercury and vanadium) from historical chemical manufacturing
processes and operations on the upland portions of the property,

Phthalates and polychlorinated biphenyls (PCBs) associated with the historical
operations on the adjacent Monsanto West property, and

Low levels of PAHs and petroleum hydrocarbons attributed to other industrial and
anthropogenic sources (e.g., stormwater runoff, industrial releases, and shipping-
related impacts).

The primary potential human exposure pathway is dermal contact with sediment when wading in
the nearshore. Catching and consuming fish which are contaminated with Site-related chemicals
is not a significant pathway. A Method 3 risk assessment for sediments concluded that a condition
of No Significant Risk exists for human health.

The primary exposure pathways for ecological receptors are direct contact with sediments,
incidental sediment ingestion, and consumption of contaminated prey. A previous Stage |
Environmental Screening documented a condition of No Significant Risk for exposure to surface
water, and No Significant Risk for exposure of birds and mammals to shoreline sediment. A
second Stage | Environmental Screening (presented herein) for the Former Everett Staging Yard
Site (Release Tracking Number 3-13341) concluded there are potentially significant exposure
pathways with respect to the benthic community exposed to sediment. Therefore, remedial
actions are necessary to address exposure to impacted sediments by benthic organisms in order
to achieve a condition of No Significant Risk.

Remedial actions which are likely to achieve a condition of No Significant Risk and a Permanent
Solution based on these goals will be developed and evaluated as part of Massachusetts
Contingency Plan (MCP) Phases Ill and IV. These actions will likely include dredging, capping,
or some combination of the two. In order to achieve a Permanent Solution, a condition of No
Significant Risk for all chemicals not attributable to local conditions will need to be achieved, and
issues associated with survival, growth, and reproduction identified in toxicity tests will need to be
addressed.

The purpose of this Revised Supplemental Phase || Comprehensive Site Assessment Report
(Revised Phase Il Report) is to summarize the site history and site characterization work
completed to date, present the Conceptual Site Model (CSM), assess risks to human health and
the environment, and define the limits of those areas which could pose a risk. This Revised Phase
Il Report was prepared in order to address questions raised by the Massachusetts Department of
Environmental Protection (MassDEP) with an earlier Supplemental Phase 1l Report. AMEC
Massachusetts, Inc. (AMEC) has prepared this report for Wynn MA, LLC and Everett Property,
LLC the current owners of the property on which the Site is located.
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1.0 INTRODUCTION
1.1 Purpose and Scope

AMEC Massachusetts, Inc. (AMEC) has prepared this Revised Supplemental Phase |II
Comprehensive Site Assessment Report (herein “Revised Phase || Report”) for the Mystic River
sediment portion the Former Everett Staging Yard Disposal Site (the “Site”). The Site, which
includes both uplands and a portion of the Mystic River, is identified by Release Tracking Number
(RTN) 3-13341. This Revised Phase Il Report was completed for Wynn MA, LLC and Everett
Property, LLC (collectively, “Wynn”) the current owners of the property on which the Site is
located.

A 2012 Phase Il Report prepared by GEI Consultants, Inc. (GEI), which included a 2006
Ecological Risk Characterization completed by Menzie-Cura & Associates, Inc. (MCA), concluded
that the sediments adjacent to the property located at 1 Horizon Way in Everett had been
impacted by releases from historical chemical manufacturing processes and operations and
posed a potential risk to benthic invertebrates (GEI, 2012; MCA, 2006). In December 2015, GZA
GeoEnvironmental, Inc. (GZA) submitted a Supplemental Phase 1l Report (the “GZA
Supplemental Phase Il Report”) which contained the results from an extensive sampling program
as well as an updated Site boundary and risk characterization (GZA, 2015b). In May 2016, the
Massachusetts Department of Environmental Protection (MassDEP) issued a letter outlining a
number of questions it had regarding the Supplemental Phase Il Report and requesting additional
assessment and/or data review (MassDEP, 2016b, 2016c).

AMEC has prepared this Revised Phase Il Report on behalf of Wynn in order to order to address
MassDEP’s concerns.

1.2 Report Organization

This Revised Phase Il Report summarizes the site history and site characterization work
completed to date, presents the Conceptual Site Model (CSM), and assesses risks to human
health and the environment. The format of this report closely follows that of the 2015 GZA
Supplemental Phase Il Report, and relies heavily on information presented therein. This Revised
Phase Il Report also meets the specific requirements for a Phase Il Report outlined in the
Massachusetts Contingency Plan (MCP) at 310 CMR 40.0835.

The remainder of this Revised Phase Il Report consists of the following sections:

Section 2: Background — Presents the site description, an expanded site history
(ownership, operations, and releases), and a discussion of regulatory history and
status.

Section 3: Field Investigations - Presents a brief summary of previous site
investigations (2005-2007) and those conducted by GZA in 2013-2015. Section 3
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includes information previously presented in Sections 2.2 and 3.0 of the GZA
Supplemental Phase Il Report.

Section 4: Conceptual Site Model - Presents a new discussion of sources and release
mechanisms, migrations pathways, and potential exposure routes.

Section 5: Local Conditions and Site Boundary — Describes development of local
conditions database, selection of Site-related chemicals of concern and determination
of the extent of contamination in sediments. This replaces the discussion in Section 4
of the GZA 2015 Supplemental Phase Il Report.

Section 6: Ecological Risk Characterization — Documents the updated evaluation of
risk to the environment. This replaces the discussion in Section 5 of the GZA
Supplemental Phase Il Report.

Section 7: Human Health Risk Characterization — Documents the updated evaluation
of risk to human health. This replaces the discussion in Section 6 of the GZA
Supplemental Phase Il Report.

Section 8: Delineation of Area Posing a Risk — Identifies the portion of the property
which poses a risk based on Site-related chemicals. This replaces the discussion in
Section 5 of the GZA Supplemental Phase Il Report.

Supporting data are provided in figures, tables, and appendices referenced throughout the report.
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2.0 BACKGROUND
2.1 Site Location and Locus Map

For the purposes of this report, the “property” refers to the combined areas of land and water
which are currently owned by Wynn and are located at 1 Horizon Way in Everett and an
unnumbered parcel on Alford Street in Boston (Figure 1). The Wynn property encompasses
approximately 35 acres, which includes an upland portion (approximately 22 acres) and a portion
of the adjacent Mystic River to the southwest (approximately 13 acres). The approximate latitude
and longitude for the Site are 42.39 degrees north and 71.07 degrees west, respectively. The
Universal Transverse Mercator (UTM) coordinates are approximately 4,695,650 meters north and
329,600 meters east.

The upland portion of the property is an irregularly shaped, approximately 22-acre parcel of land
roughly bounded by Alford Street/Broadway (Route 99) to the east, Massachusetts Bay Transit
Authority (MBTA) railroad tracks to the west, an MBTA bus repair and maintenance facility to the
north, and the Mystic River to the south. The sediment portion of the property in the Mystic River
consists of an approximately 13-acre embayment of the Mystic River which is bounded to the
northwest and north by the upland portion of the property and to the northeast and east by the
Boston Water and Sewer Commission’s Material Handling Facility (180-220 Alford Street).

Under the MCP, a “site” is an area or place from or at which a release of oil and/or hazardous
materials (OHM) has occurred or exists.! A “disposal site” is the place or area where an
“uncontrolled release” of OHM from a site has come to be located.? For the purposes of this report,
the “Site”, or more formally the Former Everett Staging Yard Disposal Site, includes the uplands
where chemical manufacturing occurred and the portion of the sediment in the Mystic River which
has been impacted by chemicals from the uplands.

Figure 2 is a detailed plan for the sediment portion of the property and depicts physical features,
and sampling locations. The Site boundary in the Mystic River, which encompasses those areas
where Site-related chemicals of concern have been detected at concentrations higher than local
conditions, is discussed in Section 5 of this report.

2.2 Disposal Site History

A detailed history of the Site was included in a 2007 Phase Il CSA Report prepared by Tetra Tech
Rizzo (formerly Rizzo Associates) and in GEl's February 2012 Phase || CSA Report. Tetra Tech
Rizzo’s Site history was developed based on a review of Sanborn Fire Insurance maps, Registry
of Deeds maps and documents, aerial photos, and other sources (Tetra Tech Rizzo, 2007). The

1310 CMR 40.0006
2310 CMR 40.0006
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following is an abbreviated summary of key Site information as it pertains to the Mystic River
sediment portion of the Site.

2.2.1 Ownership History

The Site is a portion of a larger property which was used by various chemical companies, including
Cochrane Chemical Company, the Merrimac Chemical Company, and the Monsanto Chemical
Company (Monsanto), from the 1860s until the late 1960s. These same companies also had
operations on an adjacent property (referred to as “Monsanto West”) which has since been
redeveloped as the Gateway Center (response actions for that property were handled under
RTNs 3-0313, 3-4200, and 3-4425). The buildings associated with chemical manufacturing at the
Site were demolished in the late 1960s and 1970s. According to Tetra Tech Rizzo (2007), the
Site was generally vacant by about 1980.

According to a 1997 Phase | Initial Site Investigation prepared by Consulting Engineers &
Scientists (CES), Boston Edison acquired the property from Monsanto (no date given for the
purchase). O'Donnell Sand & Gravel, Inc. (O’'Donnell) acquired the property in the 1990s and
used it as a storage area for equipment and excavated rock and tunnel muck from the construction
of the Deer Island Outfall project (Tetra Tech Rizzo, 2007; GEI, 2012). Mystic Landing, LLC
(Mystic Landing) acquired the Site from O’Donnell Sand & Gravel, and leased the property to
Modern Continental Construction Co., Inc. as a materials and equipment laydown yard for the
Central Artery Project (TetraTech Rizzo, 2007; GEI, 2012). FBT Everett Realty, LLC (FBT)
purchased the property from Mystic Landing in 2009 (GEI, 2012). Wynn purchased the property
from FBT in January 2015.

2.2.2 Operation History

Facilities operated by the Cochrane Chemical Company on the property included a boiler house,
carpentry shop, and “lead storage house” from the late 1800s until at least 1903 (Tetra Tech
Rizzo, 2007). Based on Tetra Tech’s review of information available through the Registry of
Deeds, several permits were issued to fill the present day central and southern portions of the
Site with dredged material. Additional filling of the Site occurred from 1910 to 1935, with the
present day limits of the upland portion of the property being roughly established by 1935 (Tetra
Tech Rizzo, 2007). Fill material may also have included waste material from chemical production
and manufacturing. A 1993 sketch of the Merrimac Chemical Company operations indicated
buildings on the property were being used for storing or manufacturing sulfuric acid, sodium
bisulfate, and ferric sulfate (CES, 1997). In addition, this sketch indicates the presence of an
alum mud pond, a 35-foot high sulfur pile and a 30-foot high pile of pyrite cinders. A docking
facility was located at the southern end of the Site adjacent to the large piles of materials.
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Monsanto had acquired the property by 1943, and by 1950 was conducting large-scale chemical
production on it. A 1950 Sanborn Fire Insurance map reviewed by Tetra Tech Rizzo® showed:

numerous sulfuric acid tanks in the southwestern portion of the Site;

alcohol production, including several large storage tanks for molasses, by the New
England Alcohol Company in the central portion of the Site; and

Monsanto administration buildings and laboratories in the northern portion of the
property.
At the same time, operations on the Monsanto West property involved the manufacture and
storage of phthalate ester plasticizers, polymeric plasticizers, and Therminol (an oil containing
polychlorinated biphenyls, or PCBs). The buildings associated with chemical manufacturing on
the property were demolished in the late 1960s and 1970s. According to Tetra Tech Rizzo (2007),
the property was generally vacant by about 1980.

Beginning in the mid-1990s, the property was primarily used for material storage and as a
construction staging yard (Tetra Tech Rizzo, 2007; GEI, 2012) with an office trailer complex,
storage and maintenance garage, and miscellaneous storage sheds. According to GZA, the
majority of the structures and materials associated with the laydown yard had been removed and
the property was largely vacant at the time of Wynn'’s acquisition of the property from FBT (GZA,
2016a).

2.2.3 Release History

No specific discrete releases have been reported or documented at the Site. Releases to the
upland and river portions of the Site likely occurred sporadically over the more than 100 year
period of chemical manufacturing on the Site. As first noted by Tetra Tech Rizzo (2007), the
highest concentrations of potentially Site-related chemicals have been measured in areas along
the embayment and shoreline where materials were historically loaded and unloaded. Releases
to the sediment may also have continued after chemical manufacturing ended due to the erosion
of contaminated soil from the upland portion of the Site, and discharge of potentially contaminated
groundwater through the sediments in the cove.

2.2.4 Regulatory History and Status

O’Donnell submitted the initial notification of a release to MassDEP in January 1996 based on the
presence of elevated concentrations of certain metals and petroleum hydrocarbons in soil as well
as areas of low pH. CES filed a Phase | Initial Site Investigation and Tier Classification (classifying
the Site as Tier II) on behalf of O’Donnell in January 1997 (CES, 1997). No additional MCP Phase
reports were submitted on behalf of O’Donnell resulting in multiple missed MCP compliance
deadlines.

3 The Sanborn maps were not included in the Tetra Tech Rizzo report. Only a discussion of what was observed.
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Following Mystic Landing’s purchase of the property in 2001, additional subsurface and sediment
investigations were completed under Tetra Tech Rizzo and a Phase Il Report was submitted in
December 2007. According to Tetra Tech Rizzo, Mystic Landing was unable to meet MCP
deadlines as “[mjuch of the surface of the Site was not accessible, as it was covered with
construction equipment and materials.” Therefore, Tetra Tech Rizzo proposed a modified
schedule for completing the Phase Ill and IV Reports as well as achieving a Response Action
Outcome (RAO) or entering Remedy Operation Status by October 31, 2008.°

FBT purchased the property in October 2009 and in February 2010 GEI filed an Eligible Person
Certification and Revised Tier Il Classification on FBT’s behalf (GEI, 2010). This filing re-
established MCP compliance deadlines which were set out in a 2010 Notice of Responsibility
(NOR) issued by MassDEP. In February 2012, GEI submitted a Phase Il CSA along with a Notice
of Delay for the Phase Il and IV reports which attributed the delays to a property access dispute
(GEI, 2012). FBT subsequently submitted additional Notices of Delay as the selected remedial
approach could vary depending on whether the construction of casino on the property was
approved (MassDEP, 2014b). On June 10, 2014, FBT and MassDEP entered into an
Administrative Consent Order (ACO) establishing revised deadlines for the Phase IV Report and
RAO (MassDEP, 2014b).

Wynn purchased the property in January 2015 and in February 2015 an Eligible Person
Certification and Revised Tier Il Classification were submitted by GZA on Wynn'’s behalf (GZA,
2015a). This document included a “Supplemental Sampling and Analysis Plan” outlining an
extensive sampling program to refine the Site boundary (GZA, 2015a). MassDEP issued a NOR
in March 2015 which established interim deadlines for supplemental Phase Il and Phase lll
reports for the Mystic River portion of the property®. In December 2015, GZA submitted a
Supplemental Phase Il Report which contained the results from the sediment sampling program
as well as an updated Site boundary and risk characterization. In May 2016, MassDEP issued a
letter outlining a number of concerns they had with the Supplemental Phase Il Report and
requesting additional assessment and/or data review (MassDEP, 2016b and c). This letter also
established interim deadlines for submittal of a Revised Phase Il Report, Phase Il and Phase IV
reports, and a Permanent or Temporary Solution or Remedy Operation Status. MassDEP
supplied additional comments via email (MassDEP, 2016d) subsequent to a meeting between
MassDEP, Wynn, and GZA in June 2016 and GZA’s submittal of a sediment CSM (GZA, 2016a).

In September 2016, Wynn proposed an alternative approach to characterizing the Site and
potential risks and supplied additional information requested by MassDEP (Wynn, 2016). On
November 18, 2016, MassDEP, Wynn, GZA, and AMEC met to discuss the status of the project
and agreed upon an approach which would allow the project to move forward (MassDEP, 2016e).
This Revised Supplemental Phase Il Report has been prepared to respond to MassDEP

4 Tetra Tech Rizzo, 2007; p. 4.

5 Tetra Tech Rizzo, 2007; p. 4.

5 As well as a deadline for either a Permanent Solution, Temporary Solution, or Remedy Operation Status. See MassDEP, 2015 p.
2.
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comments and provide an approach to Site assessment and closure that eliminates the causes
of MassDEP’s concerns.
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3.0 FIELD INVESTIGATIONS

This section summarizes information previously presented in presented in Section 2.2 (Previous
Environmental Investigations) and Section 3 (Field Investigation) of the GZA’ Supplemental
Phase Il Report (GZA, 2015b).

3.1 Previous Site Investigations (2005-2007)

From December 2005 through May 2007, sediment samples were collected from 19 sampling
locations in the Mystic River adjacent to the property by MCA, Tetra Tech Rizzo, and Williams
Environmental Services, Inc. (Williams). These investigations are described in detail in Tetra
Tech Rizzo’s 2007 Phase Il Report. Summaries of these investigations were also included in
GEI's 2012 Phase Il Report and the GZA Supplemental Phase Il Report. GEI used the data from
these investigations to infer the limits of contaminated sediments associated with the Site as
depicted on Figure 2 in the 2012 GEI Phase Il Report.

Sediment samples were analyzed for various chemical constituents, including Resource
Conservation and Recovery Act (RCRA) 8 metals, semi-volatile organic compounds (SVOCSs),
extractable petroleum hydrocarbons (EPH) with target polycyclic aromatic hydrocarbons (PAHS),
polychlorinated biphenyls (PCBs), and volatile organic compounds (VOCs) by Alpha Analytical,
Inc. (Alpha, formerly Alpha Woods Hole Laboratory). Some samples were also analyzed for
sediment grain size distribution. MCA also collected three sediment samples in the river
approximately 1.3 miles downstream of the Site to “...assess the concentrations of contaminants
in ‘local conditions’.”” These samples were analyzed for MCP 14 metals, PAHs, total organic
carbon (TOC) and grain size.

MCA also submitted eight sediment samples (five from the property and three local conditions
samples) to Springborn-Smithers Laboratories in Wareham, Massachusetts for 28-day toxicity
tests for survival, growth (biomass), and reproduction using the marine amphipod Leptocheirus
plumulosus. According to MCA’s Stage | Environmental Screening and Stage Il Environmental
Risk Characterization, four of the five samples from the property showed significantly reduced
survival, growth, or reproduction relative to the local conditions samples. MCA also collected soft-
shell clams (Mya arenaria) for tissue analyses and determined that arsenic and copper exceeded
the levels associated with adverse toxicological effects to benthic invertebrates. Based on the
results of these two lines of evidence, MCA concluded that OHM in the sediment presented a
significant risk of harm to benthic invertebrates.

" MCA used the following criteria to determine where the local conditions samples were to be collected: located on the Mystic River,
not in a dredged channel, sediment types representative of those found at the site, and not located near any point sources of
contamination. See page 21 of MCA’s 2006 Stage | Ecological Screening and |l Environmental Risk Characterization for more
details.
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In 2006, MCA also collected general water quality measurements (temperature, specific
conductance, dissolved oxygen (DO), and pH) and concluded that surface water was not a
significant exposure pathway.

3.2 GZA Investigations (2013-2015)

GZA performed a sediment coring and sampling program in August 2013 and March-April 2015.
GZA also sampled surface water and groundwater seeps in May 2015. These programs were
previously described in detail in the GZA Supplemental Phase Il Report (GZA, 2015b). As this
Revised Phase Il Report relies heavily on the data collected by GZA, a brief summary of GZA’s
sampling programs is presented below. Copies of GZA’s laboratory analytical reports and
sediment core logs are included in Appendices A to F.

3.2.1 Surface Water and Groundwater Seep Sampling
3.2.1.1 Methods

Four near-shore surface water (SW) samples and two groundwater seep samples (SWS) were
collected form the intertidal zone on May 21 and 22, 2015 (Figure 2). Surface water and seep
samples were analyzed for SVOCs, PAHs, EPH fractions, dissolved MCP 14 metals, and
hexavalent chromium by ESS Laboratory (ESS). The analytical laboratory reports for the surface
water and groundwater seep samples are presented in Appendix A. Field parameters
(temperature, pH, DO, conductivity, and turbidity) were also measured at each sample location.

3.2.1.2 Results & Interpretation

Table 1 (originally presented in GZA, 2015b) shows field parameters measured at each surface
water and groundwater seep sampling location. Table 2A (originally presented in GZA, 2015b)
summarizes analytical results for SVOCs, and Table 2B (originally presented by GZA, 2015b)
summarizes results for dissolved metals and EPH along with surface water quality benchmarks
(WQBs). The concentration of arsenic in one groundwater seep (SWS-3) was above the WQB;
however, the concentration in the nearby surface water sample (SW-3) was below the WQB.
Therefore, GZA concluded “...arsenic is diluted to concentrations below toxic levels upon
discharge to surface water, and this mitigative effect is likely to be more pronounced during high
tide.”® Concentrations of SVOCs and PAHs in the surface water and groundwater seep samples
were below WQBs. EPH fractions were detected in only two samples, SWS-3 and SW-6, and at
concentrations above WQBs. GZA concluded that these detections were likely due to particulates
in the samples and therefore were not considered toxic®. AMEC agrees with this conclusion.

8 GZA, 2015b p. 11.
® GZA, 2015b p. 11.
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3.2.2 Sediment Sampling
3.2.2.1 Methods

GZA performed sediment coring and sampling programs in August 2013 and March-April 2015.
Approximately 200 sediment samples from 60 locations were collected from within and upstream
of the Site on an approximately 100-foot grid pattern (locations denoted as “GZ-101 to GZ-140
and GZ-201 to GZ-226 on Figure 2).

In addition, GZA collected samples from the Mystic River channel upstream and downstream of
the Amelia Earhart Dam at the locations shown on Figure 3. These samples were collected as
part of GZA'’s efforts to characterize local conditions. The samples from the upstream locations
(GZ-LC-1 through -10 on Figure 3) were not used by GZA in their evaluation as GZA did not
consider those locations to be representative of local conditions.*® As described in Section of this
Report, a subset of these samples have been included in an updated local conditions dataset.

GZA collected a sediment core and a grab sample at each sample location. Sediment core logs
are included in Appendix B. Targeted depth intervals for samples in the sediment cores were
0.5 to 2 feet (ft), 2to 4 ft, 4 to 6 ft, 6 to 8 ft and 8 to 10 ft below the sediment surface (bss), though
not all intervals were characterized at all locations. GZA divided the sediment samples into the
following categories based on depth:

“surficial” = 0 to 0.5 ft bss (grab samples);

“shallow” = 0 to 2 ft bss (includes samples from both the 0 to 0.5 ft bss and 0.5 to 2 ft
bss depth intervals);

“deeper” = those samples collected at depth intervals greater than 2 ft bss.

Sediment samples were analyzed by ESS Laboratory. Samples were analyzed for SVOCs,
PAHSs, EPH fractions, MCP 14 metals, and total organic carbon (TOC), though not all samples
were analyzed for all targeted compounds.'* The analytical laboratory reports for the chemical
analyses of sediment samples are presented in Appendix C.

Grain size sieve analyses were also performed for 62 of the sediment samples collected during
the 2013 sampling round. Laboratory reports for the sieve analyses are presented in Appendix
D.

Six samples from the property collected in 2013 and nine samples collected from the property in
2015 were subjected to 28-day whole sediment toxicity tests with the same marine amphipod
(Leptocheirus plumulosus) used by MCA in the previous toxicity testing!?. As with the MCA

10 GZA stated “Because most of the 2013 upstream sample locations were in close proximity to other former MCP release sites, and
several of the samples were highly contaminated, GZA was concerned that those samples may be within the boundaries of other
MCP Sites and not representative of Local Conditions. GZA, 2015b, p. 13.

11 GZA justified this approach as providing “general data coverage within the study area and at various depths.” GZA, 2015b; p. 13.
12 1n 2015, GZA also performed toxicity test on three samples originally identified as local conditions samples (LC-102, LC-105, and
LC-112). However, as described in Section 5 these samples have subsequently been removed from the local conditions dataset.
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toxicity tests, endpoints were amphipod survival, growth (biomass), and reproduction. Sediment
toxicity testing was performed by New England Bioassay of Manchester, Connecticut, a division
of GZA. According to GZA, “[slJamples used for toxicity tests were ‘co-located’ with chemical
analysis samples; the samples for chemical analyses and toxicity tests were field split samples
collected from the same mixing bowl! after homogenization.”? Laboratory reports for these toxicity
tests are included in Appendix E.

In 2015, GZA also collected samples from 18 locations (GZ-1 through GZ-18 on Figure 2) from
the eastern portion of the embayment in the 0-3 ft interval to support a 401 Water Quality
Certification application for proposed navigational dredging. These samples were analyzed for
SVOCs, PAHSs, EPH fractions, MCP 14 metals, and total organic carbon (TOC); 13 samples were
also analyzed for VOCs. GZA did not include data from those locations in the GZA Supplemental
Phase Il Report** and these data were not further discussed by GZA. AMEC has not used the
data in this report as the analytical samples were composites rather than from discrete locations.

3.2.2.2 Results & Interpretation

GZA described the sediments as generally consisting of “...fine-grained material with varying
amounts of organics [i.e., organic sediments]. The material within about 0 to 5 feet bss was
predominately clayey silt with varying amounts of organics. Below about 5 feet bss sediments
were typically stratified layers of sand and silt, with some locations containing organic silt and
clay.”®

Table 3A — Table 3E (originally presented in GZA, 2015b) summarize the analytical data for the
sediment samples along with sediment screening benchmarks for the protection of benthic
organisms in marine environments. The primary source of the sediment benchmarks were the
Effect Range-Low (ER-L) and Effects Range-Median (ER-M) values developed by Long et al.
(1995). If an ER-L or ER-M was not available for a contaminant, GZA consulted other sources of
comparable marine sediment benchmarks published by regulatory agencies or otherwise
available in the scientific literature. The table notes cite the sources of the sediment benchmarks
used by GZA.

Table 4A (originally presented in GZA, 2015b) and Table 4B*® (modified from Table 4B originally
presented in GZA, 2015b) summarize the results of the 2013 and 2015 toxicity tests, respectively.
None of the 2013 samples resulted in statistically significantly lower survival rates compared to
the lab control (Table 4A). Four of the six samples resulted in reduced biomass compared to the
lab control (GZ-104, GZ-114, GZ-126, and GZ-137; Table 4A). Each of the six samples exhibited
statistically significant reproductive impairment relative to the lab control. Therefore, GZA

13 GZA, 2015b; p. 15.

14 “sediment represented by those samples will be dredged for navigation regardless of whether they present a risk to the
environment...” GZA, 2015b; p. 12.

15 GzA, 2015b; p. 14.

16 Table 4B has been modified from what was presented in the GZA Supplemental Phase Il Report to remove comparisons to local
conditions samples. This was done as the local conditions dataset has changed as discussed in Section 5 of this report.

Revised Supplemental Phase || CSA Report Page 11
Mystic River Portion of the Former Everett Staging Yard

1 Horizon Way, Everett, MA

RTN 3-13341

December 2016



considered each of the 2013 samples to exhibit toxicity. As discussed in Section 6, AMEC’s
ecological risk characterization did not require the use of the toxicity test results.

As shown on Table 4B, survival in both the artificial and natural laboratory control sediments in
2015 was below 80%, which is outside the permissible test tolerance limits (USEPA, 2001). Low
survival rates in the lab control may suggest that the test specimens were unhealthy or otherwise
defective, or that they were improperly handled by the lab. In AMEC’s opinion, this calls into
guestion the validity of the survival, growth, and reproduction measurements of the remaining Site
samples. As discussed in Section 6, AMEC’s ecological risk characterization did not require the
use of the toxicity test results.
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4.0 CONCEPTUAL SITE MODEL
4.1 Potential Sources and Release Mechanisms
41.1 Site-Related Sources

The Site includes both an upland area and sediments in the Mystic River. The upland portion
consists of approximately 22 acres above mean high water. This area was the location of
chemical manufacturing facilities (primarily sulfuric acid and alcohols) for over 100 years. Portions
of the upland property were also filled at various times with dredged materials (and potentially
manufacturing wastes) which resulted in the current configuration!’. Chemical manufacturing
operations began in the 1800s and continued through the late 1960s. The buildings were
demolished in the late 1960s and 1970s and the property was generally vacant by about 1980.
Beginning in the mid-1990s the upland areas were used as a material storage and staging yard.
Remediation of the upland portion of the Site is currently being conducted under a Release
Abatement Measure (RAM).

Historical manufacturing operations and processes resulted in the release of metals (e.g., arsenic,
lead, and vanadium) to the upland portion of the Site, evidenced by the presence of impacted
subsurface soil (e.g., the CES-2 Area shown on Figure 2). Based on historical information,
specific metals of concern are arsenic, lead and vanadium:

A material used to dry sulfur during on-Site sulfuric acid production reportedly
contained arsenic,

A “lead storage house” formerly occupied a portion of the Site, and

Vanadium was widely used as a catalyst in the production of sulfuric acid beginning in
the 1930s.

In addition, the production of sulfuric acid on the upland portion of the Site resulted in areas of
low pH in groundwater (Figure 2).

Spillage during loading and unloading of raw materials on and near the water, principally along
the northern and northeastern side of the embayment, likely contributed contaminants directly to
sediment. As first noted by Tetra Tech Rizzo (2007) and subsequently confirmed by GZA (2015b),
the highest concentrations of metals have generally been measured in the northern and
northeastern parts of the embayment where materials were historically loaded and unloaded.

7 Dredging and filling occurred over time and under a number of different licenses. As noted in the Combined 401 Water Quality
Certification (MassDEP, 2016a), the last known dredging of the embayment occurred in 1943.
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4.1.2 Non-Site Sources

A secondary area of high metals concentrations has been observed along a tidal channel in the
flats on the south side of the embayment. This is likely associated with a drain pipe outlet located
on Boston Water and Sewer Commission property to the south.

Phthalates and PCBs associated with the historical operations on the adjacent Monsanto West
property have also been detected in sediments on the Wynn property. However, the spatial
distribution of phthalates and PCBs in sediments is different than that of the metals which are
attributed to Site operations. The distribution of phthalates and PCBs is consistent with a different
(non-Site) source of these chemicals.

The widespread presence of low levels of PAHs and petroleum hydrocarbons in sediments on
the property can, at least partially, be attributed to other industrial and anthropogenic sources
(e.g., stormwater runoff!®, industrial releases, and shipping-related impacts). The Mystic River is
a very urbanized watershed and the river and adjacent land areas have a very long history of
commercial and industrial uses.

4.2  Potential Migration Pathways

Contaminated soils from the upland portion of the Site likely eroded and migrated directly to the
Mystic River via overland flow. This migration path is likely to be eliminated in the future due to
ongoing remediation and redevelopment of the upland portion of the Site.

Low pH soil has caused metals (released from Site operations and naturally occurring) to leach
from the subsurface fill into groundwater which discharges into the Mystic River. Under neutral
pH conditions, the migration of metals in groundwater is limited by their low solubility and their
tendency to adsorb to soil particles or precipitate out of groundwater. This migration path is likely
to be limited in the future due to the recently completed in-situ treatment of soil and groundwater
in the low pH area and excavation and off-site disposal of soil from the CES-2 area. Based on the
results of surface water investigations performed by MCA and GZA prior to treatment, discharge
of impacted groundwater is not significantly or negatively impacting surface water because of
dilution.

The embayment has reportedly not been dredged since 1943 which predates the end of chemical
manufacturing operations.’® Sediments within the embayment do not appear to be transported
out of the embayment by tidal currents. The low concentrations in sediment on the northern tidal
flats (e.g. GZ-125, GZ-129, GZ-130, and GZ-131) compared to concentrations in the channel
(e.g9., GZ-112, GZ-115, and GZ-117) indicate little to no tidal transport in an upstream direction
(towards the dam). The presence of higher concentrations at depth in the channel and close to

18 For example, historical plans of the property indicate a drain pipe outlet located on the Boston Water and Sewer Commission
property to the south and a 36-inch drain leading from the MBTA property to the north.
1% MassDEP, 2016a; p. 2.
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the uplands indicates that the embayment is a depositional area (i.e., sediment from other areas
is being deposited on top of the sediment impacted by historical releases related to the Site). This
is supported by the relatively narrow range in concentrations observed along the channel bottom
(e.g., GzZ-117, GZ-119, GZ-121, GZ-123, GZ-128, GZ-134, and GZ-138). If the historic
contamination was eroding and being transported into the Mystic River, the contaminant
concentrations would increase towards the river (i.e., to the south) and impacted sediment would
be expected to accumulated in the deeper hole at the edge of the property (i.e., where GZ-201 is
located). However, the analytical data do not support this erosional scenario. Based on the
evidence, migration of sediment out of the embayment via natural processes is not expected to
have been a significant migration pathway in the past or be one in the future.

4.3 Potential Exposure Routes and Receptors

The primary potential human exposure pathway is dermal contact with sediment when wading in
the nearshore. However, access to sediment is partially limited by a fence and bulkhead. Another
potential exposure route for humans is the consumption of fish which might have accumulated
Site-related chemicals in their tissues. The Massachusetts Department of Public Health (DPH)
has placed a P6 fish advisory?® on fish consumption for the freshwater portion of the Mystic River
upstream of the dam (which therefore does not cover the Site). In addition, DPH has separately
placed a less stringent advisory for certain marine species within Boston Harbor.?* While DPH
does not appear to have mapped the extent of their definition of Boston Harbor, it is presumed to
extend upstream in the Mystic River to the dam. Therefore, it is possible, but unlikely, that humans
could be catching and consuming fish which are contaminated with Site-related chemicals.

The Mystic River below the Amelia Earhart Dam serves as habitat for fish, shellfish, benthic
invertebrates, waterfowl, and semi-aquatic mammals (GZA, 2015b). The primary exposure
pathways for ecological receptors are direct contact with sediments, incidental sediment
ingestion, and consumption of contaminated prey.

20 DPH defines P6 as “no one should consume any fish from this waterbody.” See MassDPH, 2016a.
2 MassDPH, 2016b.
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5.0 LOCAL CONDITIONS AND SITE BOUNDARY

The MassDEP’s Guidance for Disposal Site Risk Characterization in Support of the
Massachusetts Contingency Plan (MassDEP, 1996) defines “local conditions” as “...levels of
OHM present consistently and uniformly throughout the surface water body, or throughout a larger
section of a river that contains the area potentially affected by contamination at or from the site.”??
The “local conditions” concept acknowledges that sediments in certain water bodies, particularly
those located in industrial urban areas, contain constituents from sources such as other disposal
sites, permitted discharges, and non-point sources.

The concept of “local conditions” is fundamental to determining the boundary of contamination
from the Site which extends into a highly urbanized and industrialized waterway like the Mystic
River. Local conditions represent the point beyond which exposure to potentially Site-related
constituents may not be discernible from ubiquitous conditions that would likely exist in the
absence of releases from the Site. Therefore, it also represents a point beyond which the
incremental Site-related risks may not be quantifiable.

5.1 Development of Local Conditions Dataset

MassDEP guidance states that local conditions samples should be collected from “Physically
similar nearby sections of a river...””®> MassDEP has also stated that their preference is for
locations which are upstream from the site of interest in order to avoid questions about whether
specific chemicals detected in sediment are site-related or not.2* The presence of the dam
upstream from the Wynn property, which separates tidal/non-tidal and freshwater/brackish
sections of the Mystic River, complicates the selection of potential local conditions sample
locations.

As previously noted, in 2013, GZA collected samples from 10 locations upstream of the Wynn
property (both upstream and downstream of the dam) for potential use as a local conditions
dataset (locations LC-1 through LC-10 on Figure 3). However, for the 2015 Supplemental Phase
Il Report, GZA ultimately selected 12 different locations in the Mystic River downstream of the
dam (locations LC-101 through LC-112 on Figure 3) for use as a local conditions dataset.
However, MassDEP questioned the representativeness of these local conditions samples that
had been collected to date, and requested samples from upstream of the dam and Monsanto
West be included in the CSA?. MassDEP subsequently provided a report by Wehran Engineering
Corporation (Wehran) prepared for MassDEP (then known as the Department for Environmental
Quality Engineering, or DEQE) which included chemical concentrations in sediment in the Mystic,
Malden, and Island End rivers (Wehran, 1989). A 2005 United States Geological Survey (USGS)
report that characterizes sediment quality of lakes, rivers, and estuaries in the Mystic River Basin

22 MassDEP, 1996. Section 9.4.2.1, p. 9-56.

2 MassDEP, 1996. Section 9.4.2.1, p. 9-56.

2 personal communication from John Fitzgerald (MassDEP) during meeting with Wynn, AMEC, and GZA on November 18, 2016.
% MassDEP, 2016d.
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(Breault et al., 2005) was also identified. By agreement with MassDEP (MassDEP, 2016e), a
local conditions dataset has been developed using a subset of the local conditions samples
collected by GZA, and supplemented with selected data from the Wehran and USGS reports.
The local conditions dataset is presented in Table 5 and the sample locations are shown on
Figure 4. Specific details of the datasets and the rationale for the inclusion or exclusion of certain
samples are provided below:

Wehran (1989). Approximately 60 sediment samples were collected from 44 locations
in the Mystic River between the General Lawrence Bridge (Route 16 overpass on the
Mystic River) in Medford down to the Tobin Bridge, as well as along the Malden River
down from Charles Street, Malden. Sample intervals varied from the top six inches of
the sediment surface down to ten feet and were analyzed for numerous chemicals
including PAHs, PCBs, and metals. According to the study report, sample locations
were selected in order to target known or suspected releases. In AMEC’s opinion, this
resulted in a study with sediment concentrations that were biased high compared to
local conditions, and so many of these locations were excluded from the local
conditions dataset. Five of the Wehran samples (SD-28, SD-34, SD-41, SD-42, and
SD-44 on Figure 4) were included in the local conditions dataset because they were
1) located upstream of the Site, 2) not believed to be associated with specific known
or suspected releases and discharges, and 3) collected from the 0-6 inch depth
interval.

USGS/Breault et al. (2005). Over 100 sediment samples were collected from the
Lower Mystic Lake, Mystic River, Alewife Brook, Malden River, Island End River,
Chelsea and Mill creeks, and Boston Inner Harbor sediments. Samples targeted
substrate two to four inches below the sediment surface and were analyzed for the
presence of numerous chemicals including PAHs, PCBs, and metals. AMEC
considers the USGS study to be unbiased in that it did not directly target known or
suspected releases and discharges. Nevertheless, some of these data did
characterize sediment affected by known or suspected releases, and thus were
excluded from the local conditions dataset.?® In addition, all samples located
downstream of the Wynn property were also eliminated from the local conditions
dataset. In total, 43 samples from the USGS report (Samples 8-42, and 44-50 on
Figure 4) were retained as local conditions samples.

GZA (2013-2015). As previously noted, sediment samples were collected from 22
locations in an effort to characterize local conditions. Of these, five samples (GZ-LC-
6 through GZ-LC-10 on Figures 3 and 4) collected in 2013 were included in the local
conditions dataset. These samples were collected from the 0-6 inch interval and are
located immediately upstream of the Amelia Earhart Dam. MassDEP had expressed
concern that the other samples may be associated with other known or suspected
releases or discharges.

% For example, MassDEP expressed concern that samples collected from Mystic Lake (samples 1 through 7) were likely affected by
the Industriplex Superfund site, especially with respect to arsenic. Sample 44 is associated with Little Creek, a tributary to the Malden
River which was historically affected by manufacturing activities and which is a major receiving body of stormwater runoff. Therefore,
this sample was excluded. MassDEP also expressed concern that Samples 51 through 56 may have been affected by the former
Monsanto West site.
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In total, the local conditions dataset agreed upon with MassDEP consists of 53 samples collected
from the Mystic River between its outflow at Mystic Lake and the Amelia Earhart Dam, and from
the Malden River between Charles Street (Malden) and its confluence with the Mystic River.
Samples were limited to the 0-6 inch depth interval because this interval is considered the zone
of highest biological activity, particularly for fine grained sediments. The local conditions dataset
is large enough to minimize the influence of localized sources. In addition, the larger dataset
provides significant statistical power and is well-suited for calculating descriptive statistics.

For some chemicals, the local conditions dataset consists of a subset of these 53 samples.

Mercury was not analyzed in any of the USGS samples included in the 53 sample local
conditions database, but were analyzed in the five Wehran samples and five GZA
samples. Though not as robust as the full 53 sample dataset, ten samples is above
the minimum of eight samples which MassDEP and USEPA recommend to support a
statistical analyses of environmental samples (MassDEP, 2011; USEPA, 2009;
USEPA 2016a).

Phthalates, specifically bis(2-ethylhexyl)phthalate or BEHP which is known to be
associated with the Monsanto West property, and EPH factions were analyzed in only
the five GZA samples, fewer than the minimum recommended number of eight.
Therefore, local conditions statistics were not calculated for BEHP.

5.2 Site-Related Chemicals of Concern

As discussed in Section 4.1, the sediments in the Mystic River adjacent to the Wynn property
have been impacted primarily by metals due to historical manufacturing processes and operations
on the uplands. In addition, chemicals associated with operations on the former Monsanto West
property (i.e., phthalates and PCBs) and chemicals which are likely attributable to local conditions
(PAHs and petroleum) have also been detected.

In order to more quantitatively define the Site-related chemicals of concern for which Wynn bears
responsibility, the compounds detected in the 0-6 inch interval on the property were compared to
the local conditions dataset described in the previous section. This was done through a
comparison of the Site concentrations to local conditions concentrations using the maximum
concentration and median concentration of each chemical (Table 6). This process is analogous
to the one for evaluating background in soil laid out in Section 2.3.3.2 of MassDEP’s Guidance
for Disposal Site Risk Characterization (MassDEP, 1995). While initially developed for
background comparisons, MassDEP also supports this process for comparing site conditions to
local conditions

Through this process and by agreement with MassDEP, we have identified arsenic, lead, mercury,
and vanadium as the Site-related chemicals of concern. The concentrations of these four
chemicals in sediment are depicted on Figures 5 to 8.
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5.3 Disposal Site Boundary

The disposal boundary depicted on Figure 9 was drawn to separate areas where concentrations
of Site-related chemicals are above a local condition value from areas where concentrations are
generally at or below the local condition value. The disposal boundary was also drawn
considering the CSM (Section 4) and principles of sediment transport dynamics. Delineating the
extent of Site-related chemicals in sediment based on the local conditions data indicates the
maximum potential extent of the aquatic boundary. Given the many historical and ongoing
sources of contamination to the Mystic River (as well as natural sources of the same chemicals)
this may still be an over-estimate of the impacts directly associated with chemical manufacturing
on the upland portion of the Wynn property.

By agreement with MassDEP, the 75™ percentile statistic was conservatively used to determine
the local condition concentration for each chemical (Table 8).These local condition concentrations
were then used to draw the disposal site boundary. The 75" percentile concentration is the more
conservative than the 90™ percentile concentration that MassDEP used to derive background soil
values for metals (MassDEP, 1995), and more recently, PAHs (MassDEP, 2002). As explained
in Section 2.3.2.1 of MassDEP’s Guidance for Disposal Site Risk Characterization (MassDEP,
1995), “...a high (e.g., 90th) percentile was chosen in order to insure that chemicals which are
truly present at background levels would be correctly identified as such.” MassDEP has
previously accepted a 90™ percentile statistic to define the “aquatic site boundary” for the Former
Coal Tar Processing Facility Site on the Island End River (AMEC, 2003 and ARCADIS, 2009).

The disposal site boundary on Figure 9 includes those areas where one or more Site-related
chemicals was present at concentrations above the 75" percentile value. Three locations (GZ-
124, GZ-136, and GZ-211) were not included within the disposal site boundary for the following
reasons:

one constituent only (arsenic) slightly exceeded the 75" percentile value,
the surrounding samples were consistent with local conditions, and

sediment transport mechanisms are not likely to have resulted in the deposition of
Site-related chemicals at these locations.

The disposal site boundary on Figure 9 is approximately 7.8 acres. This main area in the
embayment encompasses approximately 7.3 acres and the smaller area to the west is
approximately 0.5 acres.

The disposal site boundary does not extend beyond the Wynn property boundary. AMEC believes
that the extent of Site-related chemicals has been delineated to the extent practical.
Concentrations of each Site-related chemical in sediment are either below or approaching the
conservative 75" percentile value at the property boundary. In addition, as discussed in Section
4.2, AMEC believes the embayment to be a depositional environment rather than an erosional
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one. Therefore, concentrations within and on the periphery of the deep channel are more
representative of recent sediment being transported into the embayment (i.e., local conditions).
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6.0 ECOLOGICAL RISK CHARACTERIZATION

This Method 3 Stage | Environmental Screening (ES), which identifies whether potentially
significant exposures exist in the sediment within the Disposal Site boundary, was performed
following:

» Regulations for a Method 3 Environmental Risk Characterization (310 CMR 40.0995)
(MassDEP, 2014)

» Guidance for Disposal Site Risk Characterization (MassDEP, 1995; 1996),
» MassDEP Interim Technical Updates (MassDEP, 2006), and
» Other ecological risk assessment best management practices.

The objective of the Stage | ES is to identify and document conditions which do not warrant a
Stage Il Ecological Risk Characterization (ERC), either because of the absence of a potentially
significant exposure pathway or because environmental harm is readily apparent and therefore
additional assessment would be redundant.

Following a Stage | Environmental Screening, it may be concluded that:

1. A Stage Il ERC is not required because there are no complete exposure pathways that
could result in potentially significant exposures, and a condition of No Significant Risk
of harm to Site biota and habitats clearly exists;

2. A Stage Il ERC is not required because, for each contaminated medium, harm is readily
apparent; therefore a condition of No Significant Risk of harm to the Site biota and
habitats clearly does not exist, and a Stage Il Environmental Risk Characterization
would be redundant;

3. A Stage Il ERC is required because, for one or more contaminated media, there is not
enough information to determine whether or not a condition of No Significant Risk of
harm exists, and therefore those media are considered to present “potentially
significant exposures.”

If potentially significant exposures exist, the Stage | ES can be used to guide further response
actions including removal actions.
MCA previously conducted a Stage | ES and a Stage Il ERC (MCA, 2006) which demonstrated:

A condition of No Significant Risk to surface water based on modeled groundwater
discharge from Site uplands to the embayment.

A condition of No Significant Risk to shorebirds and other wildlife populations exposed
to sediment based food chain models.

Based on the findings of the previous risk assessments, the present Stage | ES only evaluates
risk to benthic invertebrates exposed to Site sediment.
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6.1 Environmental Setting and Complete Exposure Pathways

As previously noted, the Wynn property includes approximately 13 acres of sediment within the
Lower Mystic River. As explained in Section 5, the Site boundary encompasses approximately
7.8 acres (Figure 9). Located downstream of the Amelia Earhart Dam, this portion of the Lower
Mystic River has been classified by MassDEP and other state and federal agencies as a marine
surface water body that serves as habitat for fish, shellfish, benthic invertebrates, waterfowl, and
semi-aquatic mammals (GZA, 2015b). A detailed description of the ecological resources, and
sediment and aquatic communities present at and around the Site was previously presented in
Section 2.3 of the GZA Supplemental Phase Il Report which is included as Appendix G.

The MassDEP Bureau of Waste Site Cleanup Phase | Site Assessment Map for the Site (Figure
10) does not identify any areas of Critical Environmental Concern (ACEC) within 0.5 miles of the
Site. The Site Assessment Map also indicates that no state-listed species are located within 0.5
miles of the Site. The US Fish and Wildlife Service (USFWS) online mapper does not identify any
critical habitat for threatened and endangered species within the Lower Mystic River (USFWS,
2016).

Considering the presence of aquatic and benthic species observed during previous Site
investigations, sediment exposure pathways are considered potentially complete.

6.2 Evaluation of Readily Apparent Harm

Site conditions do not satisfy any of the three criteria listed in 310 CMR 40.0095(3)(b)(1) needed
to meet Readily Apparent Harm:

Stressed biota, including fish kills or abiotic conditions have not been reported.

As previously demonstrated (MCA, 2006), estimated concentrations were below water
quality benchmarks including USEPA Ambient Water Quality Criteria and
Massachusetts Surface Water Standards, and a condition of No Significant Risk exists
for surface water.

Oll, tar, or other non-aqueous phase hazardous material have not been observed
within one foot of the sediment surface.

Therefore, Readily Apparent Harm does not exist at the Site.
6.3 Effects-Based Screening

In this section, each complete exposure pathway is evaluated to determine whether the exposures
are significant. If significant exposures are determined to be unlikely for any pathway, that
pathway can be eliminated from further consideration in the risk assessment.

Screening criteria are used to rule out pathways, not individual chemicals. If a pathway is not
ruled out, risks from all chemicals that result in exposure by that pathway should be further
evaluated, even if some of the chemicals are present at levels below their screening criteria.
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The effects-based screening was conducted by comparing the maximum detected bulk sediment
concentrations to corresponding ecological screening benchmarks.

Consistent with MassDEP guidance (MassDEP, 1996), only those compounds with
concentrations that are not consistent with local conditions and compounds for which local
conditions data are unavailable (see Section 5.2) were compared to ecological sediment
screening benchmarks.

Screening benchmarks are discussed in Section 6.3.1 and the benchmark comparison is
presented in Section 6.3.2.

6.3.1 Ecological Screening Benchmarks

Marine sediment benchmarks (Table 7) were preferentially selected from the following source:

NOAA Effects Range - Medium (ER-M) (Long et al., 1995)

ER-Ms have been previously used on this project (GZA, 2015b), and have been agreed to with
MassDEP (MassDEP, 2016b).

Where a compound lacked an ER-M, sediment benchmarks were selected from among the
following sources:

Washington State Apparent Effects Thresholds (AETs) (Washington State, 2013)

NOAA Screening Quick References Tables (Buchman, 2008)
6.3.2 Benchmark Comparison

The maximum detected concentrations of Site-related compounds in sediment within the Disposal
Site Boundary were compared to effects-based ecological screening benchmarks to determine
whether current and potential future exposure could potentially be significant (Table 7). Note that
when performing benchmark comparisons, Site concentrations were rounded to two digits in
accordance with MassDEP’s guidance on significant figures (MassDEP, 2009).

An analyte with a maximum detected concentration above its benchmark was identified as a
potentially significant exposure.

The maximum detected concentration of total PAHsS, several individual PAHS,
antimony, cadmium, and chromium were below conservative ecological screening
benchmarks.

The maximum detected concentration of several individual PAHs, arsenic, lead,
mercury, nickel, selenium, silver, vanadium, and zinc were above conservative
ecological screening benchmarks.

EPH fractions lacked screening benchmarks and thus could not be evaluated.
Beryllium also lacked a screening benchmark but was consistent with local conditions.
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Since concentrations in sediment exceed benchmarks, a condition of No Significant Risk does
not exist with respect to Site sediment.

6.4 Stage | ES Summary and Conclusions

The previous Stage | ES (MCA, 2006) demonstrated that a condition if No Significant Risk exists
for surface water. The 2006 Stage || ERC (MCA, 2006) demonstrated that a condition of No
Significant Risk exists for shorebirds and other shoreline wildlife.

The present Stage | ES concludes that there are potentially significant exposure pathways with
respect to the benthic community exposed to sediment. Therefore, remedial actions are
necessary to address these pathways in order to achieve a condition of No Significant Risk.
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7.0 HUMAN HEALTH RISK CHARACTERIZATION

The purpose of the human health risk characterization is to address potential risks resulting
from exposure to impacted sediment.

7.1 Previous Risk Assessments

GEI prepared a Method 3 Risk Characterization as part of the 2012 Phase Il Report. However,
human exposure to sediment was not evaluated. Contact with sediment was “...unlikely because
access is partially limited by a chain link fence and bulkhead.”?’

GZA performed “screening-level risk calculations” for a trespasser exposed to intertidal sediment
under current conditions. These calculations, presented in Appendix J of the GZA Supplemental
Phase Il Report, used the maximum detected contaminant concentrations in shallow sediment
samples collected from “wadable”® portions of the Mystic River sediments, and assumed that
trespassers would access the intertidal zone once per week from April through mid-November
(31 events). Based on these assumptions, GZA determined that a condition of No Significant
Risk existed for a trespasser.?°

GZA did not quantitatively evaluate the risk to human health from fish consumption in part
because a Massachusetts Department of Public Health fish advisory is in place for the Mystic
River. However, MassDEP stated in their April 2016 letter that “...MassDEP personnel have
observed fishing and shellfishing at other sites where fish advisories were in effect. In addition,
MassDEP has received credible reports of people fishing along the shoreline in the vicinity of the
site within the past year.’*° MassDEP also stated “...it may not be possible to determine fish tissue
contaminant levels that are attributable to this site. However, for the record, MassDEP does not
consider fish advisories to be components of permanent solutions at waste sites. If fish
consumption is a concern do in part to contaminants from this site, the risk assessment should
discuss the pathway and note the possible risk.”!

In their Supplemental Phase Il Report, GZA stated that “...the potential exposure of humans to
water-side site contaminants via consumption of fish is also de minimis. Game fish that may be
found within the water-side site and Lower Mystic River are transient, and are likely to be present
for relatively short periods. Furthermore, the currently degraded environmental conditions of the
Lower Mystic River result in a perpetual early successional benthic community consisting of low
abundances of small individuals of opportunistic species. Such a community provides poor
feeding grounds for epibenthic species (including bottom feeding fish). These factors likely further

27 GEI, 2012, p. 24.

28 GZA defined this as above elevation -5 feet relative to the North American Vertical Datum of 1988 (NAVD88). GZA, 2015b p. 31.
2 GZA's calculated risk estimates for trespassers did not exceed MCP risk limits. The non-cancer Hazard Index (HI) was 0.4 (the
MCP risk limit is 1), while the Estimated Lifetime Cancer Risk (ELCR) was 1x10° (which is the MCP risk), with arsenic and lead as
the drivers of the calculated risks.

30 MassDEP, May 2016; p. 3.

31 MassDEP, April 2016. p. 7-8.
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reduce typical residence time for game fish at the water-side site.” AMEC agrees that there may
be potential risk from the consumption of infrequent/illegally caught fish. However, in our opinion
a full fish study is not warranted given the current condition of the embayment and nearby portion
of the Mystic River and the transient nature of the fish. In addition, Wynn does not intend to permit
fishing once the resort is complete. Signs prohibiting fishing will be posted and Wynn staff (dock
attendants and security) will enforce the restriction.

7.2 AMEC Method 3 Calculations

AMEC has prepared updated Method 3 calculations for OHM present in shallow (0 to 6 inches)
sediment on the Wynn property. The human health risk associated with the sediment exposure
by trespassers wading into the river has been evaluated based on shallow, “wadable” areas (i.e.,
areas above mean low water or elevation -5 ft NAVD88), which is a subset of the total area shown
on Figure 2. The current evaluation includes a larger dataset from the wadable area than what
was evaluated by GZA®*. The risk from ingestion of locally caught fish has also been discussed.
Primary OHM of concern from historical use of the Site and the river are: arsenic, lead, mercury,
and vanadium.

The purpose of this risk characterization is to identify whether a condition of “No Significant Risk”
of harm to human health exists or has been achieved at the Site.

7.2.1 Methodology

The Method 3 calculations are consistent with the requirements of 310 CMR 40.0000 Subpart |
of the MCP and generally consistent with MassDEP’s Guidance for Disposal Site Risk
Characterization - In Support of the Massachusetts Contingency Plan (MassDEP, 1995) and
current risk assessment practices in Massachusetts. The risk characterization evaluates potential
risks to human health posed by Site conditions.

The Method 3 Human Health risk characterization evaluates the risk to current and foreseeable
future land use and activities. Boating is a potential current and future use of the river; however,
boating elicits minimal contact with sediment and surface water. As there are no current or
foreseeable future uses of the Mystic River surface water or sediment that are likely to result in
significant exposure to Site media, a conservative repeat trespasser scenario has been evaluated.
This scenario is considered unlikely due to the degraded quality of the river, the local industrial
development, and the current poor aesthetic conditions of the area. While Wynn’s proposed
efforts will certainly improve the conditions in the embayment, measures will also be taken to
prevent resort patrons (or trespassers) from wading.

32 GZA evaluated data from only seven locations (GZ-214, GZ-215, GZ-216, GZ-220, GZ-221, GZ-222, and GZ-223) rather than
each location above -5 ft NAVD88.
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It is also noted that Massachusetts DPH has placed a P6 fish advisory (“no one should consume
any fish from this water body”*), on fish consumption for the stretch of the Mystic River located
between the outlet of Lower Mystic Lake and Amelia Earhart Dam, which is approximately 600
feet upstream of the Site. The fish advisory is due to PCBs, Chlordane, and DDT which are not
Site-related chemicals of concern. This fish advisory also refers to the freshwater habitat
upstream of the dam, and is not applicable to the estuarine habitat below the dam. There is a
separate fish advisory which covers Boston Harbor which may be more applicable to the habitat
at the Site.3* This advisory identifies lobsters, flounder, soft-shell clams, and bivalves, as animals
that should be avoided for sensitive receptors. Given the industrial nature of the area and the
difficulty of accessing the Site, use of the Site for recreational purposes including high frequency
or subsistence fishing is highly unlikely. In addition, as previously noted Wynn does not intend to
permit fishing once the resort is complete. Signs prohibiting fishing will be posted and Wynn staff
(dock attendants and security) will enforce the restriction.

7.2.2 Human Health Conceptual Site Model

The CSM describes sources of releases to the environment, the receiving media, the migration
pathways through which OHM may be transported or trans-located, and the possible receptors,
including both human and environmental that may be exposed to OHM. The physical CSM for
the Site (sources, migration pathways, receiving media) is described in detail in Section 4.0.

The relevant sources of contamination for sediment and fish tissue are summarized below:

Waste chemicals and on-Site material storage: Historical use of upland portion of the
Site as a chemical manufacturing facility up to the 1960s and subsequent use for
material storage and staging.

Local conditions: The Mystic River has historically been used as an industrial
waterway, receiving various chemical wastes from upstream properties.

The relevant pathways are:

Direct contact with sediment: Receptors may potentially be exposed to sediment 0 to
2 ft bss under a wading scenario by ingestion and dermal contact.

Ingestion of fish: Receptors may be exposed to fish tissue through ingestion if they
catch fish on the property. This pathway will only be assessed qualitatively.

The relevant receptors:

Current and future trespassers: May be exposed to sediment 0 to 2 ft bss and may
also catch local fish and ingest fish tissue.

3 Massachusetts DPH, 2016a; p. 6.
34 Massachusetts DPH, 2016b.
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7.3 Hazard Identification

The dataset comprises 58 samples of shallow sediment (0 to 2 ft bss) collected from 34 locations
in the area considered “wadable”, which AMEC defined as areas above mean low water (elevation
-5 ft NAVDS88). The dataset includes a larger area than GZA evaluated, and includes only field
samples, no field duplicates were collected in this area. Samples were collected during sampling
events conducted by GZA in 2013 and 2015 as part of the Phase Il sampling program (Figure 2).
OHM detected at least once are listed in Table 9 and evaluated in this assessment.

All detected fractions/compounds were considered oil or hazardous material of potential concern
(OHMPC).

No fish surveys were performed and no fish tissue samples were collected.
7.4 EXxposure Assessment

In order to estimate daily intake, exposure assumptions are required. The exposure assessment
assumes the same default trespasser exposure assumptions used in the MassDEP short forms
for an 11 to 18 year old adolescent (Table 10), including a very conservative exposure frequency
of 60 days per year (2 days per week in the warmer months of the year) for seven years. The
only relevant exposure pathway is direct contact with shallow sediment by trespassers. In order
to evaluate these pathways, the concentration at the point of exposure (EPCs) have been
calculated for each OHMPC.

7.4.1 Identification of Exposure Point Concentrations

EPCs represent the concentration of OHM that a receptor is assumed to be exposed to. As no
particular area of the Site is more likely for exposure than any other, and it is likely a trespasser
would not be exposed to the whole area, a maximum detected value has been conservatively
selected as the EPC. The EPC for all compounds detected at least once is shown on Table 11.

7.4.2 Quantification of Exposure Dose

Exposure dose equations estimate a receptor's daily intake of each compound. They are defined
as the amount of a given OHMPC taken into the receptor, expressed in units of milligrams of
OHMPC per kilogram of body weight per day (mg/kg-day). Procedures and equations were taken
from the MCP risk characterization guidance (MassDEP, 1995). The exposure dose for the oral
and dermal pathway is termed the Average Daily Dose (ADD). Chronic ADD is calculated for non-
carcinogenic hazard calculations and Lifetime ADD is calculated for carcinogenic risk calculations.

7.5 Dose Response

The purpose of the dose-response assessment is to characterize the relationship between the
guantity of OHM administered or received (dose) and the likelihood of adverse health effects in
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the exposed population (response). The information on dose response is combined with the
results of the exposure assessment to provide an estimate of potential health risk.

Selection of toxicity values for use in the risk assessment shall be in accordance with 310 CMR
40.0993(5); preference has been given to dose-response values derived by the MassDEP.
MassDEP obtains dose-response values from:

USEPA Integrated Risk Information System (IRIS) (USEPA, 2016b).
USEPA Health Effects Assessment Summary Tables (HEAST) (USEPA, 1997)

California EPA’s Office of Environmental Health and Hazard Assessment (OEHHA)
(CalEPA 2016a and 2016b)

Provisional Peer-Reviewed Toxicity Values (PPRTVs) from the USEPA National
Center for Environmental Assessment (NCEA) in Cincinnati, Ohio (ORNL, 2016).

Dose-response values for which the sources are IRIS were checked against the most recent
update to the IRIS database (December 2016) to verify that up-to-date dose-response values
were used in the risk assessment. The Reference Doses (RfDs) used in this evaluation are shown
in Table 12 and Cancer Slope Factors (CSFs) are shown in Table 13.

The algorithms for exposure are based on an absorbed dose; however, risk is calculated using
toxicity factors, which are typically based on applied dose. MassDEP applies Relative Absorption
Factors (RAFs) to account for the difference between absorbed dose and applied dose. If no
value was available from MassDEP, a generic default was used. RAFs used in the risk
characterization are presented in Table 14.

7.6 Risk Characterization

In this section, potential risks to human health associated with possible exposure to OHMPCs at
the Site are characterized. Risk is a function of both exposure and toxicity. The magnitude of risk
depends on the nature, duration, and frequency of exposure to OHM and characteristics of the
exposed population. The calculations are presented in Table 15. A summary of cancer risk and
non-cancer hazard for receptors is shown in Table 16.

7.6.1 Direct Contact with Sediment

Cancer risk is calculated as the Excess Lifetime Cancer Risk (ELCR). For a given OHMPC, the
ELCR provides an upper-bound estimate of the potential cancer risk associated with a receptor’s
exposure to that chemical by that pathway. The ELCR is also called the Cumulative Receptor
Cancer Risk (CRCR). The chemical-specific cancer risk is calculated as:

CRCR/ELCR = Lifetime ADD (mg/kg/day) x CSF (mg/kg/day)™.
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The non-cancer hazard is calculated as the hazard quotient (HQ) for individual chemicals and as
the hazard index (HI) for multiple chemicals. The Hl is also called the Cumulative Receptor Non-
cancer Risk (CRNCR). The chemical-specific noncancer hazard quotient is calculated as:

CRNCR/HQ = Chronic ADD (mg/kg/day) / RfD (mg/kg/day)

To assist in interpretation of the calculated values, the CRNCR has been compared to the MCP
Cumulative Receptor Non-cancer Risk Limit (CRNCRL) which is HI = 1. The CRCR has been
compared to the Cumulative Receptor Cancer Risk Limit (CRCRL) which is 1x 10°®.

The HI for the current and future trespasser is 0.4. This is below the CRNCRL of 1. The
Cumulative Receptor Cancer Risk is 5 x 106, which is below the CRCRL of 1x 10°.

7.6.2 Fish Ingestion

The Mystic River is a known fish habitat, however a fish survey was not considered necessary.
Due to the transient nature of game fish, it would be difficult if not impossible to quantify the
incremental risk from exposure to sediment at the Site. Therefore, no fish tissue data were
available to evaluate the potential risk from fish tissue ingestion. However, given the limited fish
advisory for the Boston Harbor, which is more lenient than the fish advisory upstream of the dam,
it is considered likely that estuarine game fish at the Site would be less contaminated than the
freshwater fish covered under the total fishing ban upstream. In addition, the degraded quality of
the water body, the historical use by industrial properties, and the difficulty of accessing the Site,
imply that any fishing would be infrequent. These factors, combined with the likely lower impacts
to fish on the Site, indicate that additive risks from ingestion of locally caught fish by trespassers
on-Site would not cause a condition of significant risk. The fish ingestion pathway is considered
highly unlikely, and is likely to be incomplete currently due to the current poor aesthetics of the
area, and the difficulty of accessing the river at the Site. While Wynn’s proposed efforts will
certainly improve the conditions in the embayment, measures will also be taken to prevent resort
patrons (or trespassers) from wading. In the future, the pathway is likely to continue to be
incomplete as fishing will be prohibited from the property and this restriction will be posted and
enforced.

7.7 Human Health Risk Characterization Conclusions

A condition of No Significant Risk exists for current and future trespassers who might go wading
along the shoreline. This conclusion is based on extremely conservative inputs (maximum
detected concentration and 60 days of exposure per year for 7 years). A condition of No
Significant Risk is also considered to exist for trespassers who catch and consume fish irregularly
on the property. This pathway was not evaluated quantitatively as it is not considered a likely
scenario.
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8.0 DELINEATION OF AREA POSING A RISK

The risk characterizations presented in Sections 6 and 7 concluded that:

A condition of No Significant Risk has not been achieved due to potentially significant
ecological exposures of benthic invertebrates to sediment.

A condition of No Significant Risk does exist for human health.

The Stage | ES (Section 6) considered all constituents present in the top six inches of sediment,
including those attributable to non-Site sources (e.g. Monsanto West) and local conditions. As
discussed above, per agreement with MassDEP, the chemicals for which Wynn has liability are
arsenic, lead, mercury, and vanadium. The area where a condition of No Significant Risk has not
yet been achieved for those chemicals has been defined using the higher of local conditions
concentrations (75" percentile®) and ecological sediment screening benchmarks (ER-Ms or
equivalent value) for arsenic, lead, mercury, and vanadium.

As shown on Table 8, the 75™ percentile local conditions value for arsenic is below the ER-M,
while the 75" percentile values for lead, mercury, and vanadium are above the ER-M. Therefore,
the limits of risk for Site-related contaminants are defined by the ER-M for arsenic and the local
conditions values for lead, mercury, and vanadium.

The areas where the concentrations of each chemical exceeded the applicable level (ER-M or
local conditions) were plotted and then overlain on each other. The area of overlap between the
areas where arsenic, lead, mercury, lead or vanadium would individually pose a risk produced
the Site boundary shown on Figure 9. The area where lead exceeds local conditions and where
arsenic exceeds the ER-M is limited to the northeastern portion of the embayment. Therefore, the
limits of the area posing significant risk are largely defined by mercury and vanadium
concentrations.

The total area within the Site boundary which poses a risk to benthic communities is approximately
7.4 acres. This includes 7.3 acres in the main embayment and 0.1 acres in the smaller area to
the west (Figure 9).

In the main embayment, the area posing a risk corresponds to the Site boundary.
There are some locations which could be excluded from the area based strictly on
concentration; however, AMEC has chosen not to do that as it did not make sense
based on sediment transport mechanisms. For example, there are some locations
near the tidal channel and grounded barges (e.g. GZ-221, GZ-222, and GZ-223) which
could be excluded based on concentration; however, they are at the same depth as
samples that do pose a risk (e.g. GZ-217 and GZ-224) and there is no clear
mechanism to explain why erosion/sedimentation processes would differ between
those locations.

3% By agreement with MassDEP, the 75th percentile of the local conditions dataset has been used to estimate a local conditions
concentration (MassDEP, 2016).
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In the small area to the west, defined by locations GZ-126, -127, -132, and -133, the
area posing arisk (0.1 acres) is significantly smaller than the Site boundary (0.5 acres).
This difference is due to the fact that only the concentration in GZ-127 exceeds the
ER-M. The boundary of the area of risk has been estimated based on the
concentrations present in the surrounding samples.

Remedial actions which are likely to achieve a condition of No Significant Risk and a Permanent
Solution will be developed and evaluated as part of MCP Phase Ill and IV. These actions will
likely include dredging, capping, or some combination of the two. The proposed navigational
improvements and the impact of sediment transport dynamics will also be considered in the
development and evaluation of remedial actions. By regulation (310 CMR 40.0995(3)(c)),
concentrations that are less than or equal to the ecological screening benchmark meet a condition
of No Significant Risk. Remediating to local conditions would also ensure that concentrations left
in place would meet a condition of No Significant Risk. The MassDEP ecological risk assessment
guidance document (MassDEP, 1996) states in Section 9.4.2.1 that “...if concentrations of an
OHM J[oil and/or hazardous material] are consistent with local conditions, exposure to
contaminants from the site may not be discernible, and thus the incremental risks may not be
guantifiable.”

In order to achieve a Permanent Solution, a condition of No Significant Risk for all chemicals not
attributable to local conditions will need to be achieved, and issues associated with survival,
growth, and reproduction identified in toxicity tests will need to be addressed.
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9.0 SUMMARY AND CONCLUSIONS

A 2012 Phase Il Report prepared by GEI, which included a 2006 Ecological Risk Characterization
completed by MCA, concluded that the sediments in the Mystic River adjacent to the Former
Everett Staging Yard had 1) been impacted by releases from historical chemical manufacturing
processes and operations and 2) posed a potential risk to benthic invertebrates. In December
2015, GZA submitted a Supplemental Phase Il Report which contained the results from an
extensive sampling program as well as an updated Site boundary and risk characterization. In
May 2016, MassDEP issued a letter outlining a number of questions it had regarding the
Supplemental Phase Il Report and requesting additional assessment and/or data review. AMEC
has prepared this Revised Phase Il Report on behalf of Wynn in order to order to address
MassDEP’s questions.

A representative local conditions database was developed using samples collected by GZA as
well as data from earlier studies by Wehran and the USGS. A comparison of the local conditions
dataset to data from the Wynn property was used to help identify arsenic, mercury and vanadium
as likely Site-related chemicals of concern. Lead was also identified as a likely Site-related
chemical of concern based on historical land-side operations. Evaluation of the Wynn property
data also identified chemicals associated with operations on the former Monsanto West property
(i.e., phthalates and PCBs) and chemicals which are likely attributable to local conditions (PAHs
and petroleum). The Site boundary for sediments, encompassing an area of approximately 7.8
acres, was delineated using the 75™ percentile of the local conditions dataset for arsenic, lead,
mercury, and vanadium. The area where a risk to the benthic community from Site-related
chemicals exists encompasses an area of approximately 7.4 acres.

A Stage | Environmental Screening evaluated all constituents present in the top six inches of
sediment, including those that are attributable to non-Site sources (e.g. Monsanto West) and local
conditions. Based on a comparison of Site data to ecological benchmarks, AMEC concluded
there are potentially significant exposure pathways with respect to the benthic community
exposed to sediment. A Method 3 human health risk characterization concluded that a condition
of No Significant Risk does exist for trespassers who might wade along the shoreline. A condition
of No Significant Risk is also considered to exist for trespassers who might catch and consume
fish irregularly on the property. Therefore, remedial actions are necessary to address exposure
to impacted sediments by benthic organisms in order to achieve a condition of No Significant Risk.

Remedial actions which are likely to achieve a condition of No Significant Risk and a Permanent
Solution will be developed and evaluated as part of MCP Phase Ill and IV. These actions will likely
include dredging, capping, or some combination of the two. The proposed navigational
improvements and the impact of sediment transport dynamics will also be considered in the
development and evaluation of remedial actions. In order to achieve a Permanent Solution, a
condition of No Significant Risk for all chemicals not attributable to local conditions will need to be
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achieved, and issues associated with survival, growth, and reproduction identified in toxicity tests
will need to be addressed.
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