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1. INTRODUCTION

Woodard & Curran has prepared this Phase Il Remedial Action Plan (Phase Ill RAP) to identify and evaluate remedial
alternatives for the former Lewis Chemical facility located in Hyde Park, Boston, Massachusetts. This Phase Il RAP
was prepared at the request of the City of Boston Department of Neighborhood Development (Boston DND) and in
general accordance with the Massachusetts Contingency Plan (MCP; 310 CMR 40.0000). The Massachusetts
Department of Environmental Protection (MassDEP) issued several Release Tracking Numbers (RTNs) including 3-
1616, 3-31548, and 3-31697 for historical releases of hazardous materials. The original RTN 3-1616 is currently Tier
Classified as a Tier Il disposal site. The RTN associated with the release of lead in soils on the Department of
Conservation and Recreation (DCR) property (RTN 3-31697) was retracted and linked with the primary RTN associated
with the DCR property (RTN 3-31548) on October 30, 2015. A new RTN, 3-33111 was issued by MassDEP upon
discovery of light non-aqueous phase liquid (LNAPL) in one monitoring well at the Property. The new RTN as well as
RTN 3-31548 are being linked with the original RTN (3-1616) with the submittal of this Phase Ill RAP.

The Phase Il Comprehensive Site Assessment (CSA) report identified that concentrations of volatile organic
compounds (VOCs), metals, and PCBs (constituents of concern; COCs) are present in soils, groundwater, sediment,
and surface water and pose a significant risk of harm to human health, public welfare, and the environment. Therefore,
a conclusion of No Significant Risk (NSR) of harm to the environment as defined by the MCP could not be supported
and a Phase Il evaluation is required and presented herein. In addition, supplemental data were collected to 1) re-
evaluate historical analytical data; 2) conduct bench-scale feasibility evaluations, and 3) conduct pilot tests for certain
remedial action alternatives (RAAs).

The purpose of this Phase Il RAP was to evaluate and select a RAA or combination of RAAs for the releases of oil
and hazardous materials (OHM) at the former Lewis Chemical facility. This Report is being submitted along with the
required Comprehensive Response Action Transmittal Forms BWSC107 and BWSC 108, via the MassDEP eDEP
system.
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2. BACKGROUND
2.1 PROPERTY LOCATION AND DESCRIPTION

The former Lewis Chemical facility is located at the end of Fairmount Court in Hyde Park, Massachusetts and has a
corresponding street address of 12-24 Fairmount Court (the Property). The Property is located in a mixed commercial
and residential area of the Hyde Park neighborhood of Boston, Suffolk County, Massachusetts and is accessed via 3™
New Way. According to the City of Boston’s Online Assessors Database, the former Lewis Chemical property consists
of three (3) separate parcels identified as parcel 18-10598-000, parcel 18-10601-000 and parcel 18-10602-000. The
City of Boston is listed as the current owner for the first two parcels (18-10598 and 18-10601) consisting of
approximately 0.8 acres, while the Commonwealth of Massachusetts is the current owner of the final given parcel
(cityofboston.gov, 2014). The State owned parcel (18-10602) is the portion of land along the Neponset River at the
southeastern extent of the Property and totals approximately 0.4 acres. The Massachusetts DCR manages the state-
owned parcel as environmental preservation land. The three parcels collectively comprise approximately 1.2 acres of
land.

The coordinates for the central portion of the Property where the building was formerly located are 42° 15’ 11.5” North
latitude and 71° 7’ 13.0” West longitude. The Universal Transverse Mercator (UTM) coordinates for the central portion
of the Property are 325144 East and 4679831 North.

A Site Locus Map is provided as Figure 1. Key site features, including parcel boundaries, are shown on Figure 2.
2.2 PROPERTY USE HISTORY

The Property was historically developed with a one to three (1-3) story industrial manufacturing/warehouse style
structure. The concrete block, wood and brick building was noted to be constructed in several different phases. From
1940 until the early 1960s, a leather manufacturing company reportedly occupied the Property, although little specific
information was ever found relative to its operation. Lewis Chemical subsequently operated at the Property from 1963
until 1983 as a collection, transportation, storage, and processing facility for hazardous waste. Numerous violations of
federal, state, and local laws regarding the safe handling, transport, storage, and treatment of hazardous materials, as
well as complaints from local residents, were documented during Lewis Chemical’s time of operation at the Property.
Lewis Chemical was forced to terminate operations under a Court Order issued by MassDEP in 1983. According to
information provided in the Phase | Addendum (ES&M, 2003), several different tenants leased the space from 1983 to
2000 following Lewis Chemical’'s departure; however, none of the operations involved known chemical handling or
storage.

In October 2000, the City of Boston foreclosed on the property due to unpaid property taxes. The property has been
unoccupied since 2000. In June 2014, the former structure was razed. To limit the exposure to the underlying
soil/groundwater impacts, the concrete slab and certain slope-stabilizing retaining walls along the western extent of the
building were left intact. All utilities connected to the building were cut and capped prior to demolition. However, there
is a sewer manhole located on Parcel 18-10598-000 that was reportedly left in place during building demolition
activities.

Currently, the Property consists of vacant and mostly undeveloped parcels with only the concrete footprint of the former
Lewis Chemical building remaining in the central portion of Parcel 18-10598-000. Therefore, approximately 25% of the
Property is impervious surfaces and the remaining portions consist primarily of exposed soils and/or ground covering
vegetation. The western corner of the Property along with areas nearest the Neponset River are more heavily wooded
than the central and northern portions of the Property. Several small piles of discarded leather sheet goods are located
in the southwestern corner of the Property near the Massachusetts Bay Transit Authority (MBTA) railroad bridge
abutment.

Boston DND (229286.01) 2-1 Woodard & Curran
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Access to the Property is controlled by a 6-foot chain link fence and locked gate at the dead end of Fairmount Court/3
New Way. The northernmost parcel of land adjacent to the Fairmount Avenue bridge abutment, which is also referred
to as “0” Fairmount Court (18-10601-000), is unsecured and vacant.

2.3 SURROUNDING LAND USE

The Property is located in a mixed residential and commercial area of Hyde Park, Massachusetts. Active railroad tracks
used by MBTA commuter rail and associated with the Penn Central Railroad right-of-way are located along the northern
and western Property boundary. The Fairmount MBTA commuter rail train station is located approximately 125 feet
northeast of the Property. The Neponset River is located along the southwest to southeast Property boundary. The
Fairmount Avenue right-of-way and overpass abuts the Property to the east.

Residential or commercial properties are not located adjacent to the Property. However, commercial properties
including a convenience store and pizza chain restaurant are located within 200 feet of the Property to the southeast
beyond the Neponset River and residential properties are located within 200 feet north of the Property beyond the
railroad right-of-way. No institutions, which are defined by the MCP as publicly or privately owned hospitals, health care
facilities, orphanages, nursing homes, convalescent homes, educational facilities, or correctional facilities that in whole
or part provide overnight housing, are located within 500 feet of the Property.

The Parkwell House nursing home and rehabilitation center and the Fairmount Rest Home for senior living are both
located slightly beyond 500 feet as measured from the central portion of the Property. The Parkwell House is located
at 745 Truman Parkway southwest of the Property and the Fairmount Rest Home is located at 172 Fairmount Avenue
east of the Property. Each location has overnight housing.

2.4 ENVIRONMENTAL SETTING AND NATURAL RESOURCES

Currently, as depicted on the Massachusetts Geographic Information Systems (MassGIS; 2015) MassDEP Priority
Resource Map (Appendix A), the Property is not located within 500 feet of any public drinking water supply areas (Zone
II, Interim Wellhead Protection Aquifers (IWPA), Zone A, and/or Potentially Productive Aquifers). The nearest surface
water feature is the Neponset River, which flows in an easterly direction and is located adjacent to the Property as
shown in Figure 2. The upgradient portion of the Property is not located within the 100-year floodplain; however,
portions of the Neponset River and riverbank are within the 100-year floodplain. The Property is not located within
Bordering Vegetated Wetlands, Isolated Land Subject to Flooding, Areas of Critical Environmental Concern (ACEC),
MassDEP Permitted Solid Waste Facilities, Natural Heritage Endangered Species Program Habitats, or Certified
Vernal Pools (MassGlIS, 2015).

Areas of Protected Open Space are located within 500-feet of the Property to the west and southwest along the
Neponset River. A major drainage basin division is located within 0.5-miles of the Property to the northwest.

2.5 RELEASE HISTORY

Information  available from the MassDEP's Waste Site/Reportable Releases Lookup database
(http://db.state.ma.us/dep/cleanup/sites/search.asp) was used to identify releases at the Property. An evaluation of
these documents indicated that one RTN, 3-1616, was assigned to the Boston portion of the Property in January 1987.
Two additional RTNs, 3-31548 and 3-31697, were assigned to the Massachusetts DCR parcel in March 2013 and
August 2013, respectively. In August 2015, a second RTN for the Boston portion of the Property was issued for the
discovery of LNAPL in one monitoring well. The following is a summary of information pertaining to each RTN.
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RTN 3-1616

Information provided in the documents associated with this RTN indicates that the persistent mishandling and improper
storage of chemicals by Lewis Chemical during its time of operation has resulted in impacts to the soil, groundwater,
sediment, and surface water. The following information was provided by Environmental Strategies & Management
(ES&M) as part of the Phase | investigation for the Property:

- A spill of approximately 75 to 100 gallons of water used to flush a tank reportedly overflowed and spilled to
the Neponset River was noted to have occurred in April 1981.

- Aspill in March 1982 of approximately 25 to 30 gallons of "waste flammable liquids" which overflowed a tank
and the containment dike, impacting nearby surface soils.

- On April 22, 1983, a fire was reported at the Property. The fire started in a basement dryer on site while the
facility was unmanned.

- On May 25, 1983, a second fire and resulting explosion occurred at the facility. Consequently, a cease and
desist order was issued to Lewis Chemical by the Boston Fire Commissioner.

Because of the explosion, MassDEP revoked Lewis Chemical's hazardous waste license in June 1983. Lewis Chemical
was forced to terminate operations under a Court Order issued in September 1983. Although individual instances of
releases or potential releases have been identified, it is believed that these actions are more indicative of prolonged
mishandling and misuse of hazardous materials by Lewis Chemical.

RTN 3-31548

Investigations completed at the Property have documented soil and groundwater concentrations on the portion of the
Property that is owned by the Commonwealth of Massachusetts, and controlled by DCR, that exceed the applicable
soil and groundwater Reportable Concentrations (RCs). Property inspections have observed that a small pipe
(approximately 3-inches in diameter) discharges onto the riverbank on the DCR parcel. The pipe was apparently the
discharge point of the trench drain located in the basement of the former Lewis Chemical Company building.

Upon receipt of knowledge of the RC exceedances, DCR submitted a release notification to MassDEP on May 17,
2013 listing the constituents in soil and groundwater from sample points located on the DCR parcel that exceeded the
applicable RCs. MassDEP assigned RTN 3-31548 to the release. Because the constituents that exceeded the RCs
were similar to the COCs associated with the former Lewis Chemical facility (RTN 3-1616), and there was no evidence
of the use of these constituents on the DCR parcel, DCR submitted a Downgradient Property Status (DPS) submittal
to MassDEP on January 24, 2014. MassDEP terminated the DPS with a Notice of Audit Findings (NOAF) on June 5,
2014, stating that the DPS submittal did not meet the requirements of a DPS (310 CMR 40.0180).

On November 4, 2014, CDW Consultants, Inc., (CDW) on behalf of DCR, submitted a Phase | Initial Site Investigation
Report and a Tier Classification for RTN 3-31548, classifying the site as a Tier Il site. The DCR parcel site (RTN 3-
31548) is included within the disposal site boundary of the former Lewis Chemical facility (RTN 3-1616).

RTN 3-31697

On August 2, 2014, a release notification was submitted to MassDEP for the release of lead to the soil on the DCR
parcel. RTN 3-31697 was assigned to the lead release condition in soil. On August 8, 2014, CDW, on behalf of DCR,
submitted a Summary Report and Method 1 Risk Characterization in Support of a Permanent Solution with No
Conditions for the site. The Method 1 Risk Characterization documented that the calculated exposure point
concentration for lead in the soil on the DCR parcel did not exceed the applicable Method 1 S-1/GW-3 standard and
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therefore the documented lead release did not pose a significant risk to human health or the environment. The site
(RTN 3-31697) is currently listed on the MassDEP database as “PSNC” (Permanent Solution with No Conditions).

On October 30, 2015, CDW, on behalf of DCR, submitted a Permanent Solution Retraction Statement for this RTN.
The purpose of this retraction is to better facilitate a more unified cleanup approach to co-mingled releases within the
overall disposal site boundary of the former Lewis Chemical facility and the adjoining DCR-owned parcel. As a result
of this retraction, this RTN will be linked with RTN 3-31548. Refer to Appendix A for a copy of the retraction notice.

RTN 3-33111

On August 26, 2015, Boston DND submitted a 120-day release notification form (RNF) for the detection of LNAPL in
the subsurface equal to or greater than 1/8-inch (0.01 ft) and less than "z-inch (0.04 ft). During groundwater sampling
and gauging events conducted on July 20, 2015, LNAPL was detected at a thickness of 0.02 feet in monitoring well
ESM-15. Further assessment of the release associated with this RTN will be conducted under comprehensive
response actions associated with RTN 3-1616. Refer to Appendix A for a copy of the BWSC103 RNF.

A list of reports prepared by previous consultants that provide more details pertaining to the release history for the
disposal site is provided in Appendix B.

2.6  SUMMARY OF THE APRIL 2015 METHOD 3 RISK ASSESSMENT

A characterization of risk of harm to human health, safety, public welfare, and the environment was completed for the
releases at the Property and presented in the April 2015 Final Phase || CSA. For the releases at the former Lewis
Chemical facility, a MCP Method 3 risk assessment approach was used to evaluate potential risks based on site-
specific information. The complete risk assessment is provided in Appendix F of the Phase Il CSA. This section
summarizes the approach and outcome of the risk evaluation.

The results of the Method 3 Risk Characterization (RC) rely on certain assumptions regarding future site use, such as
the prohibition of redevelopment of the Property for future residential use through implementation of an Activity and
Use Limitation (AUL) in support of permanent closure. Therefore, potential risks posed to future hypothetical residents
were not quantitatively evaluated in the April 2015 Method 3 Risk Assessment.

COCs identified in site soil and groundwater include petroleum hydrocarbon fractions, PAHs, VOCs, polychlorinated
biphenyl (PCBs), and heavy metals. For this assessment, potential human receptors were identified as current/future
trespassers, current/future youth recreational users, future facility workers, and future construction/utility workers.
Potential risks estimated for these four receptor groups are also considered protective of other, lesser-exposed human
receptors, such as adult visitors and/or landscape workers. Therefore, separate risks were not quantified for those
receptor groups.

A summary of risks for human health, public welfare, safety, and the environment is presented in the following sections.
2.6.1 Human Health

Estimated cumulative noncancer hazards and cancer risks are below acceptable MCP risk limits for the current and
future trespasser for site-wide exposures, as well as the current/future recreational user for site-wide exposures. Lead
risks, which were evaluated separately using USEPA’s Adult Lead Model (ALM) for the future facility worker and future
construction/utility worker scenarios, indicate that estimated probabilities of fetal blood lead levels in a pregnant worker
are below the acceptable probability of 5% for these receptors. However, estimated risks for the existing site worker
(landscape maintenance), future facility worker and the future construction worker, at various exposure points, are
above MCP risk limits. Therefore, a condition of No Significant Risk of harm to human health has not been achieved.
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2.6.2 Safety, Public Welfare, and Environmental Risk Characterization

Based on observations made and information collected during environmental investigations and because the building
has been razed, conditions at the Property do not pose a threat of physical harm or bodily injury to people. Furthermore,
Woodard & Curran did not identify release-related conditions that may pose a risk to public safety. Therefore, a
condition of NSR of harm to safety has been achieved.

There does not appear to be adverse impacts to the surrounding community. However, one of the public welfare criteria
involves a comparison of analytical data to Upper Concentrations Limits (UCLs). Concentrations of trichloroethylene,
C5-C8 aliphatic hydrocarbons, and PCB Aroclor 1248 in soil and C5-C8 aliphatic hydrocarbons in groundwater
exceeded UCLs. Therefore, in accordance with the MCP, a condition of No Significant Risk to public welfare has not
been achieved.

As indicated in previous reports, there are currently no complete exposure pathways for terrestrial receptors at the
Property. No observations of readily apparent harm to the environment have been made and in fact, wildlife has been
observed at the Property and in the Neponset River on multiple occasions during site assessment activities. Historical
sediment concentrations of selenium and VOCs exceeded ecological screening benchmarks used in a Stage |
Ecological Screening but these data were very limited and additional data were collected to support this Phase Ill RAP.
In addition, UCLs in soil and groundwater were exceeded at the Property. Therefore, a condition of No Significant Risk
of harm to the environment has not been achieved for current and reasonably foreseeable future conditions.
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3. SUPPLEMENTAL INVESTIGATION ACTIVITIES

Supplemental investigation activities were completed after the Phase Il CSA to evaluate subsurface conditions and
COPCs relative to the application of RAAs. The objectives of collecting additional data were to evaluate: 1) current
COPC concentrations in soil and groundwater; 2) the presence and types of bacteria present in groundwater that may
support dechlorination; 3) the potential for subsurface conditions to support natural attenuation 4) whether or not PCBs
are actually detected in groundwater or are a result of sediment in historical samples; 5) the abnormally high
concentrations of Cs-Cs aliphatic hydrocarbon concentrations in groundwater exceeding the UCL; 6) the presence of
1,4-dioxane in groundwater at concentrations historically reported below elevated reporting limits; 7) the leachability of
lead; 8) the presence of hexavalent chromium in soil; 9) the potential for using in-situ chemical oxidation as a RAA;
and 10) updating the ecological data collected along the Neponset River in the vicinity of the disposal site. The
methodology and results of supplemental investigation activities are summarized in the sections below.

3.1 GROUNDWATER GAUGING

On July 16, 2015, depth to water measurements were collected from select monitoring wells using an electronic
interface probe, measured to the nearest 0.01 foot. Follow-up gauging was also conducted on July 20, 2015, prior to
conducting groundwater sampling. At that time, LNAPL was detected at a thickness of 0.02 feet in monitoring well
ESM-15. On August 26, 2015, Boston DND submitted a 120-day RNF for the detection of LNAPL. Refer to Section
2.5 for further details.

3.2 GROUNDWATER SAMPLING

During historical sampling events, groundwater samples were collected using purge and grab techniques, resulting in
anomalous results particularly for PCBs. However, during more recent sampling events, low flow sampling was
conducted in accordance with the January 2010 USEPA Low Stress (Low Flow) Purging and Sampling Procedures for
the Collection of Groundwater Samples from Monitoring Wells guidelines. Ground water sampling was conducted with
emphasis on monitoring field chemistry parameters including temperature, specific conductance, dissolved oxygen
(DO), pH, and ORP to ensure stabilization and turbidity measurements that were approximately less than or equal to
5 Nephelometric Turbidity Units (NTUs) because of the historical problems with sediment in the samples submitted for
laboratory analysis.

Between July 16 and July 20, 2015, groundwater samples were collected from select monitoring wells and piezometers
across the Property and submitted to Absolute Resource Associates of Portsmouth, New Hampshire for laboratory
analysis of the following analytes:
e VOCs (USEPA Method 8260C);
e |ow level 1,4-dioxane (USEPA Method 8260 SIM);
¢ volatile petroleum hydrocarbons (VPH) and extractable petroleum hydrocarbons (EPH) (MassDEP Method);
o total and filtered PCB aroclors (USEPA Method 8082 with soxhlet extraction); and
e natural attenuation parameters including:
0 total and dissolved iron and manganese (USEPA Method 6020);
carbonate alkalinity (USEPA Method 2320B);
ammonia (USEPA Method SM4500 NH3-D);
dissolved organic carbon (USEPA Method 5310C);
nitrate and sulfate (USEPA Method 300.0A);
sulfide (USEPA Method SM4500); and
dissolved methane, ethane, and ethene (USEPA Method 8015 mod).

O O O O o o
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VOC Results

VOC results indicated that concentrations of chlorinated solvents were generally greater than what was measured
during the March 2015 sampling event but were very similar to historical concentrations reported at similar times of the
year. Of the 16 samples collected, 3 samples collected from monitoring wells CDW-3, ESM-05, and ESM-03B-D had
a least one COC, which exceeded the UCLs. These areas were known to be located within source areas and were
designated as Hot Spots in the Phase II CSA report.

1,4-Dioxane Results

Historically, laboratory reporting limits were too high to be able to detect concentrations of 1,4-dioxane. During the July
2015 sampling event, separate samples were collected and submitted to the laboratory for USEPA Method 8260 SIM
to obtain lower reporting limits for 1,4-dioxane. Overburden groundwater concentrations ranged from less than the
laboratory reporting limit (2.5 pg/L) to 55 ug/L, which are all below the Method 1 GW-2 and GW-3 standards and 1,4-
dioxane was not detected above the laboratory reporting limits (0.25 pg/L to 1.2 pg/L) in bedrock groundwater.

C5-C8 Aliphatic Hydrocarbon Results

Historically, Cs-Cg aliphatic hydrocarbons were detected at concentrations exceeding UCLs in areas where gasoline or
other volatile petroleum hydrocarbons were not stored or used and where chlorinated solvents were detected at
elevated concentrations (e.g., monitoring well ESM-03, ESM-05, and CDW-3). Based upon discussions with multiple
laboratories and research conducted regarding the VPH Method, chlorinated solvents such as TCE and PCE can be
calculated under the carbon peaks and represented under the total Cs-Cs aliphatic hydrocarbon range. Absolute
Resource Associates was not capable of evaluating the peaks in the chromatograms; therefore, a second groundwater
sample was submitted for VOCs via USEPA Method 8260C to quantify the chlorinated solvents within the Cs-Cs
aliphatic hydrocarbon range. Based upon the VOC data for these three wells, the calculated/adjusted Cs-Cs aliphatic
hydrocarbon ranges are as follows:

Sample C5-C8 1,1- 1,1,1- 1,1- Adjusted C5-
Location | Aliphatic | "CE | TCE | ¢DCE | pee | tca | DCA | c8Aliphatic | YOt
ESM-03

(April | 150,000 | 4,300 | 9400 | 63000 | 310 | 25000 | 1,600 46,390 100,000
2006)

ESM-05
(July | 100,000 | 18,000 | 130,000 | 95,000 | 1700 | 130,000 | 2,300 Can'tbe 104 0o
201%) determined
COW:3 ND ND Can'tb
an’t be
(gﬂoirgy 116,000 | 7,050 | 87,200 | 17,700 (5,000) 246,000 (5,000) | determined 100,000

Note - all results reported in ug/L.

As indicated in the above table, groundwater sample results that initially exceeded the Cs-Cs aliphatic hydrocarbon
UCL, the adjusted C5-C8 aliphatic hydrocarbon range (i.e., the concentration after removing the above-listed VOCs)
does not exceed the UCL or the presence of elevated concentrations of chlorinated solvents would suggest that the
C5-C8 aliphatic hydrocarbon was a false positive. Similarly, sample results that do not exceed the UCL can also be
adjusted for a more representative C5-C8 aliphatic hydrocarbon concentration.
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PCB Results

Due to historical sampling methods (purge and grab or low flow that did not monitor turbidity), PCBs were detected at
concentrations exceeding the Method 1 GW-2/GW-3 standards, and sometimes the UCLs. However, during the July
2015 sampling event, low flow purging and monitoring techniques were used to collect the samples from monitoring
wells ESM-05, ESM-06, ESM-14, and CDW-3 with a focus on collecting samples with very low turbidity measurements
(less than 5 NTUs) as well as total and filtered samples to remove sediments down to the 0.45 micron size. Because
of these changes in sampling techniques, the total analytical results were significantly lower than historical data and
the filtered samples indicated that PCBs were not present above the laboratory reporting limits (0.25 ug/L) with the
exception of one location (ESM-05; 2.1 ug/L) where PCBs are co-located with elevated chlorinated solvent
concentrations.

Natural Attenuation Results

Carbonate alkalinity, which is a measurement of the pH buffering capacity of an aquifer, is used to evaluate the extent
of additional buffering capacity for pH to be in a favorable range for organisms to proliferate. In general, alkalinity
concentrations (measured as mg/L of calcium carbonate) ranging from 20 to 200 mg/L are typical of fresh water and
concentrations below 10 mg/L indicate that the water is poorly buffered and is very susceptible to changes in pH.
Results of the alkalinity sampling indicate that with the exception of ESM-9, concentrations of alkalinity range from 36
to 110 mg/L.

“The efficiency of reductive dechlorination is directly related to the availability of molecular hydrogen which drives the
overall process. Biological reduction of PCE to TCE involves breaking a chlorine bond and replacing it with a hydrogen
ion. The hydrogen ion released can then be used by organisms during the fermentation processes (i.e., methanogens)
to sustain further biodegradation” (Weidemeir, 1998). Any available oxygen in the groundwater (at concentrations
greater than 0.5 mg/L) will drive the predominant microbial processes. Once the oxygen is consumed to concentrations
less than 0.5 mg/L, nitrate (if present) becomes the predominant microbial process. Following the consumption of
nitrate is iron oxide (Fe(ll)), sulfate, and hydrogen sulfide. Finally, if methane concentrations are greater than 0.2 mg/L,
then methanogenesis is the predominant process.

Below is a summary table of the range of concentrations detected for each of the MNA parameters. As shown, the
primary constituent available for microbial processes is sulfate. Ammonia and dissolved organic carbon are also
constituents used to evaluate the potential for natural attenuation in groundwater.

Constituent Range in Concentrations | Range in Concentrations
Overburden Bedrock
Dissolved Oxygen 0.1to0 6 mg/L 0.1t0 1.5mg/L
Nitrate 1.1t02.1 mg/lL Non-detect
Iron oxide Not measured Not measured
Sulfate 47 to 500 mg/L 418 — 700 mg/L
Methane Non-detect to 47 mg/L Non-detect

Part of the in-situ biological analysis for DHB and DHC includes an evaluation of ethane and ethene concentrations.
The bacterial culture DHB has been shown to effectively degrade 1,1,1-TCA to ethane while the microbial culture DHC
degrades PCE to ethene. An analysis of ethane and ethene concentrations indicates whether or not there has been a
vinyl chloride (VC) or dichloroethane (DCA) “stall” where the microbial colonies are no longer able to further break
down these constituents to VC and/or DCA. Analytical results indicate that concentrations of both constituents in all
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wells sampled for these parameters were detected at concentrations less than the laboratory reporting limit. Non-
detected concentrations indicate that a “stall” has occurred at both VC and DCA.

Total iron concentrations in overburden monitoring wells range from 1.2 to 54 mg/L and dissolved iron concentrations
range from 1 to 53 mg/L indicating that most of the iron present in overburden groundwater is in the dissolved phase.
Concentrations of total and dissolved iron in bedrock groundwater are less than 0.5 mg/L.

Total manganese concentrations in overburden groundwater range from 0.25 to 4 mg/L while dissolved concentrations
are slightly lower, indicating that most of the manganese present in overburden groundwater is also in the dissolved
phase. Concentrations of total and dissolved iron manganese in bedrock groundwater generally range from 0.5 mg/L
to 7 mg/L.

Refer to Table 1 (VOCs), Table 2 (VPH & EPH), Table 3 (PCBs & Metals), and Table 4 (Natural Attenuation
Parameters) for a summary of analytical data, Figure 2 for monitoring well locations, and Appendix C for copies of the
laboratory analytical reports.

3.3 IN-SITU BIOLOGICAL ANALYSIS

Under anaerobic conditions, PCE and/or TCA can undergo reductive dechlorination to reduce COPCs to non-toxic
ethenes and ethanes. In order for this to occur, bacteria capable of using these compounds as growth supporting
electron acceptors must be present in the subsurface. In general, the bacterial culture Dehalococcoides (DHC) has
been shown to effectively degrade PCE to ethene. As indicated in the Microbial Insights DHC Interpretation guide,
studies have shown that ethene production was observed in approximately 80% of samples in which DHC results were
greater than 104 DHC cells/mL. However, a “stall” sometimes occurs where PCE daughter products (cis-1,2-DCE and
V/C) accumulate under natural attenuation conditions rather than continuing to degrade. To evaluate the potential for
a degradation “stall,” there are functional genes which can be also be analyzed for to attempt to identify if the enzymes
for continued reductive dechlorination are present. “The tceA gene encodes the enzyme responsible for reductive
dechlorination of TCE to cis-1,2-DCE. The bvcA gene encodes the VC reductase enzyme responsible for reductive
dechlorination of VC to ethene. The vcrA gene encodes the VC reductase enzyme responsible for reductive
dechlorination of cis-1,2-DCE and VC.” (Microbial Insights, 2015). Additionally, the bacterial culture Dehalobacter
(DHBt) has been shown to effectively degrade 1,1,1-TCA to ethane.

As part of the groundwater sampling event conducted July 16 through July 20, 2015, Woodard & Curran collected six
groundwater samples for analysis of DHC and/or DHBt to evaluate the potential presence of TCE and TCA degrading
bacteria in the subsurface. Groundwater samples were collected from overburden and bedrock samples at the two
source areas near monitoring wells ESM-3 and ESM-5. Samples were also collected from ESM-9, located between
the two source areas, and ESM-13 to establish background conditions. Groundwater was purged from these select
monitoring wells using low flow sampling techniques. Once field parameters stabilized and required COC samples
were collected, groundwater was pumped through a Microbial Insights Bio-Flo filter. At each location, approximately 1
to 2-L of water was filtered and then returned to the point of generation. The filter was sent to Microbial Insights of
Knoxville, Tennessee for analysis of DHC, associated reductase enzymes, and/or DHBL.

ESM-5 Source Area Results

Results of the analysis indicated that for the ESM-5 source area, the highest microbial colony of DHC was identified in
the overburden groundwater (1.12x105 cells/mL). The tceA reductase enzyme, as well as bvcA and vcrA enzymes
were present, which supports the conversion of cDCE to VC. Concentrations of VC in groundwater may not be
accurately represented in analytical results due to the high laboratory reporting limits. The presence of cis-1,2-DCE in
groundwater combined with the presence of DHC and associated reductase enzymes indicates that reductive
dechlorination is occurring. Results of the DHBt analysis indicate that there is a weak microbial community capable of
1,1,1-TCA biodegradation.
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In bedrock groundwater within this source area, there are high TCE concentrations with no ¢cDCE detected.
Additionally, all DHC and associated enzymes were non-detect (less than 5x10-' cells/mL) indicating that reductive
dechlorination is likely not occurring in bedrock groundwater. Results of the DHBt analysis indicate that there was also
a very weak microbial community capable of 1,1,1-TCA biodegradation.

ESM-3 Source Area Results

Results of the analysis indicated that for the overburden groundwater in the ESM-3 source area, DHC and the
associated reductase enzymes were present at concentrations ranging from 3.6x102 cells/mL to 6.4x104 cells/mL and
aa cDCE “stall” may be occurring based upon the non-detect VC results although reporting limits for VC were elevated.
Results of the DHBt analysis also indicated that there is a weak microbial community capable of 1,1,1-TCA
biodegradation.

Similar to the bedrock groundwater in ESM-5, there are minimal concentrations of cDCE coupled with very low microbial
populations (both DHC and DHBY), indicating that reductive dechlorination is likely not occurring in deeper zones.

ESM-9 Results

Results of the analysis indicated that for the overburden groundwater in the ESM-9 area (between source areas
identified at ESM-3 and ESM-5), DHC and the associated reductase enzymes were present at low concentrations
ranging from 5.0x10-! cells/mL to 6.3x10" cells/mL. Analytical concentrations of both cDCE and VC provide substantive
evidence of the conversion process to VC. However, there appears to be a VC “stall’, as evident by the lack of a
microbial community capable of doing any conversion work (vcrA results are 5x10-" cells/mL).

ESM-13 Results

At this upgradient location, chemical analytical results indicated that 1,1,1-TCA in groundwater was either historically
not detected or detected at very low concentrations. Therefore, groundwater from this location was only evaluated for
the presence of DHC, and not DHBt. Results of the analysis indicated that for the overburden groundwater in the ESM-
13 area, DHC and the associated reductase enzymes were present at low to moderate concentrations ranging from
1.9x10" cells/mL to 1.1x10% cells/mL, indicating that reductive dechlorination is possible.

Refer to Table 5 for a summary of biological analytical data, Figure 2 for monitoring well locations, and Appendix C for
copies of the laboratory analytical report.

3.4 SOIL SAMPLING

On July 23, 2015, Woodard & Curran documented and observed the advancement of eight soil borings by Technical
Drilling Services (TDS) of Sterling, Massachusetts. The location of these soil borings were advanced where historical
lead and chromium concentrations were elevated for the purpose of evaluating the leachability of these metals and to
evaluate for the presence of hexavalent chromium. Soil borings were advanced using a track-mounted 6620DT
GeoProbe ™ and 2-inch diameter core barrels with acetate sleeves to various depths up to 20 feet below ground surface
(bgs). Refusal and/or bedrock was encountered during this soil sampling program at approximately 16 to 20 feet bgs.
Soil samples were classified as silty sand in accordance with the modified Burmeister Soil Classification System. Soil
was field screened for total VOCs via the jar headspace method using a photoionization detector (PID) equipped with
an 11.7 electron volt (eV) lamp, calibrated to an isobutylene standard with a benzene correction factor. Total PID
measurements ranged from less than 0.1 to 15.3 parts per million per volume (ppmv).

Select samples were submitted to Absolute Resource Associates of Portsmouth, New Hampshire for analysis of the
following analytes:
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o total lead (USEPA Method 6010);

o toxicity characteristic leaching procedure (TCLP) lead and/or chromium (USEPA Method 6010);
¢ hexavalent chromium (USEPA Method SM 3060A);

e pH (USEPA Method SW9045C); and

e ORP (ASTM 1498-08).

Soil generated from boring advancement was returned to the point of origin and no monitoring wells were installed.
Refer to the boring logs in Appendix E for a summary of soil lithology and headspace concentrations.

Analytical results indicated that total lead was detected in all five samples at concentrations ranging from 130 milligrams
per kilogram (mg/kg) (WC-GP-5) to 1,300 mg/kg (WC-GP-7). Of the seven samples analyzed for TCLP lead, only one
(WC-GP-7; 5.8 mg/L) exceeded the TCLP standard of 5 milligrams per liter (mg/L). These data indicate that stabilization
may be needed if soil were to be transported off-site for disposal or the soil may need to be sent to a hazardous waste
facility.

Additionally, one sample (WC-GP-2) located in the area where elevated total chromium was historically detected was
analyzed for hexavalent and TCLP chromium, as well as pH and ORP. Results indicated that while hexavalent
chromium was detected at a very low concentration (0.63 mg/kg), TCLP concentrations were below laboratory reporting
limits (less than 0.5 mg/L).

Refer to Table 6 (PCBs & Metals) for a summary of analytical data, Figure 3 for soil sampling locations, and Appendix
F for copies of the laboratory analytical reports.

3.5 CHEMICAL OXIDATION TREATABILITY EVALUATION

During drilling activities conducted on July 23, 2015, soil samples were also collected from soil borings advanced near
ESM-3, ESM-5, and ESM-7. Soil samples were collected from select intervals based upon headspace concentrations,
soil stratigraphy, and soil color and were submitted to PeroxyChem of Tonawanda, New York for an in-situ chemical
oxidation (ISCO) treatability analysis. In addition, samples of groundwater were collected from ESM-5 (5 gallons) and
ESM-7 (2 gallons) for a bench-scale groundwater treatability study.

One boring was advanced at an approximate 30° angle near ESM-5 and roughly parallel to the slope near the river.
The objective of this boring was to collect a soil sample from the approximate water table elevation at the potential
discharge point of COPCs to evaluate the non-target oxidant demand of the soils. This result would be used to evaluate
the potential for transport of the unspent oxidant to the River in the event that ISCO was a selected remedial alternative.

In addition to sending soil to PeroxyChem, select samples were submitted to TestAmerica of Westfield, Massachusetts
to evaluate chemical, biological, and oxidant demand of the soils. Samples were analyzed for:

o total organic carbon (TOC; USEPA Method 9060A),

o total MCP-14 metals (USEPA Method 6020);

e chemical oxygen demand (COD; USEPA Method 410.4), and

o 5-day biological oxygen demand (BODs; USEPA Method SM 5210B).

In the event that additional treatability analyses on the soils needed to be conducted, soil samples were also submitted
to Absolute Resource Associates for analysis of VOCs via USEPA Method 8260C. VOC data collected concurrently
with the treatability samples would allow for compensation of any potential VOC losses. The above analyses were used
in conjunction with the results of the PeroxyChem analysis to evaluate potential treatability options and the results are
summarized below.
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ISCO Treatability Analysis — Part 1

As part of the first phase of analysis, both soil and groundwater samples were tested using catalyzed hydrogen peroxide
(CHP) to evaluate stability of the CHP. The objective of the CHP test was to observe if the CHP could persist for more
than 15 hours once the samples were treated. In general, CHP has a very short half-life (approximately 35 hours under
laboratory control conditions), which indicated that it oxidizes rapidly. From a contact and distribution perspective,
rapid oxidation has the potential to oxidize non-target organics, wasting the treatment process. In the event that CHP
did not persist, then using CHP as part of a soil mixing treatability option would not be feasible, and other chemicals
(e.g., persulfate) would need to be evaluated.

Results of the ISCO treatability analysis conducted by PeroxyChem indicated that the half-life of CHP in the soil
samples analyzed was approximately 35 hours. Additionally, two types of stabilizers were added (citric acid and phytic
acid) to evaluate the potential of increasing the half-life. Results indicated that the addition of 20 milli-Moles (mM) of
citric acid doubled the half-life (to 63 hours) and the addition of 5SmM of phytic acid more than tripled the half-life (to
124 hours). This data demonstrates that CHP would remain in the subsurface for an appreciable amount of time for
oxidation of site COCs.

ISCO Treatability Analysis — Part 2

The objective of the second phase of testing was to evaluate the optimal dose and/or concentration of Klozure® needed
to oxidize site COCs. Klozure® is an activated persulfate, which is capable of oxidizing chlorinated solvents, petroleum
hydrocarbons, and many other COPCs. Rapid destruction of COPCs is driven by the activation of the persulfate ion,
which generates a sulfate radical. There are many ways that activation can be accomplished and include heat,
transition metals, addition of hydrogen peroxide and/or using high pH. The Klozure® Demand Test (KDT) evaluates
the demand upon the persulfate by the organic content, mineral loading and soil type. The resulting KDT value can be
used to estimate the magnitude of oxidant dosing during treatment. The results of the KDT test indicated that
approximately 2.2 grams of persulfate to one kilogram (kg) of soil would be required for soil treatment. Based upon
the area in need of treatment, (175 feet long by 60 feet wide, by 25 feet deep; approximately 9,700 cubic yards) and
the assumed average weight of soil at 1.5 tons/cubic yard (1361 kg/cubic yard), approximately 96,046 pounds (48 tons)
of persulfate would be needed to treat the impacted area. This estimate does not consider a contingency volume or
supplemental addition of persulfate to treat back diffusion or rebound.

Because high pH was chosen as the most effective activation method for Part 2, a Base Buffering Capacity (BBC) test
was conducted. The objective of the BBC was to evaluate varying amounts of sodium hydroxide (NaOH) needed to
raise pH of the soil to a pH of 10.5 (the required pH for Klozure® activation). The results of the BBC test indicated that
approximately 6.2 grams of 25% NaOH per one kilogram of soil would be required in addition to the persulfate to create
the high pH necessary to cause the chemical reactions. Therefore, using the same area/volume referenced above for
persulfate, approximately 270,674 pounds (135 tons) of NaOH will be needed for the catalyst.

Refer to Table 7 (VOCs), Table 8 (historic VPH & EPH), Table 9 (Oxygen Demand and TOC), Appendix G for copies
of the laboratory analytical reports, and Appendix H for a copy of the ISCO treatability report.
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4. SUPPLEMENTAL ECOLOGICAL ASSESSMENT

In preparation for evaluating RAAs, Woodard & Curran reviewed historical surface water and sediment data collected
in the Neponset River and the Stage | Ecological Screening Assessment (ESA) presented in the Phase Il CSA report.
The results of Stage | ESA exceeded benchmark standards for VOCs and select metals and indicated that there may
be risk to ecological receptors. Other COPCs detected at the site were not analyzed during previous sampling events.
As a result, Woodard & Curran created a sampling plan consisting of surface water, pore water, and sediment samples
collected from up to 12 locations along six transects to fill in data gaps and obtain current concentration data. Additional
upriver locations were proposed to be collected as background, reference samples. The assessment activities are
summarized below and the results are summarized in Section 5.

4.1 RECONNAISSANCE ACTIVITIES

On August 21, 2015, Woodard & Curran conducted reconnaissance activities to evaluate boat access to the river,
approximate surface water depth, sediment thickness, and locations of samples relative to sediment deposits within
the river channel & other site features. Results of the reconnaissance indicated that boat access to the river could be
achieved by cutting a hole in the mesh portion of the fence on the eastern side of the Property in the vicinity of ESM-9
and carrying the boat down the riverbank and repairing the fence when complete. During reconnaissance activities, a
few fish, frogs, and terrestrial animals were observed in the river and along the embankment.

At the time of sampling, the river was approximately 75 feet wide and 12 feet deep in the middle of the channel. Surface
water was observed to be approximately 12 to 24-inches deep immediately near the shore and becoming much deeper
approximately 3 to 4 feet from the bank. On the northeastern portion of the Property (downriver near the Fairmount
Avenue bridge abutment), the slope of the river dropped off significantly at the edge of the shore at an approximate 1
foot-to-1 foot ratio. On the southeastern portion of the Property (upriver near the MBTA bridge abutment), the slope of
the river also dropped off significantly, but not as sharply as downstream. In between the two steeper portions of the
Property was a relatively flat area with significant sediment deposits greater than 6 feet in depth. In the steeper portions
of the Property, the sediment appeared to consist of approximately 1 to 2-inches of “muck” (fine grained, silty and
organic material) underlain by a more solid material (approximately 4-inches of sand).

In the vicinity of the bridge abutments, “armoring” (large, flat boulders approximately 2 to 3 feet in diameter and set into
the riverbank) was observed above the water line on the riverbank slope and extending into the river. The armoring
was observed approximately 100 feet upriver from the Fairmount Avenue bridge abutment and 60 feet down river of
the MBTA bridge abutment. The armoring was also observed in a small portion of the embankment in the middle of the
Property (in the vicinity of monitoring well ESM-5). There is a possibility that the armoring was present along the entire
riverbank but may have been covered by the thick vegetation. Due to the organic layer of leaves, sticks, and sediment
on the bottom of the River, it was not possible to evaluate the presence of armoring below the water line in the channel
at the time of the site reconnaissance. However, the presence of the armoring was determined during the sediment
sampling effort described below. Additionally, trash, aluminum cans, tires, miscellaneous debris, and a car were all
observed either on the riverbank or in the channel.

4.2 SAMPLING METHODOLOGY

Between August 25 and August 27, 2015, Woodard & Curran collected surface water, sediment, and pore water
samples to update the Stage | ESA and collect current and more representative data from the Neponset River. Surface
water samples were collected first from a boat to minimize the disturbance of sediment during sample collection.
Surface water samples were collected using a peristaltic pump and dedicated polyethylene tubing, with the sample
collected from the midpoint of the water column. Pore water samples were collected using a micro push point sampler
configured with a 4-centimeter screen interval and pumped using a peristaltic pump and dedicated polyethylene tubing.
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Due to armoring encountered within the stream bank channel, some of the samples (mostly sediment) were not able
to be collected. Two different types of sediment sampling equipment were attempted — a 2-inch diameter AMS
sediment core sampler with plastic liner and a 6-inch-by-6-inch Petit Ponar grab dredge sampler. Sediment thicknesses
near the shoreline were observed to be much less than originally thought (only approximately 6 to 9 inches thick) due
to armoring which resulted in minimal volumes available for sample collection. Due to the lack of available sediment,
most of the sediment that was able to be collected sloughed out the bottom of both types of sampling equipment. The
most effective method for collecting samples along the shoreline was a shovel.

Nine surface water, six pore water, and seven sediment samples were collected along the Property boundary. Four
surface water, three pore water, and four sediment samples were collected from the reference areas located
approximately 150 feet upriver of the MBTA bridge. Samples were submitted to Test America of Westfield,
Massachusetts for analysis of some or all of the following analytes:

e VOCs (USEPA Method 8260C) and associated percent solids;

o total MCP 14 metals, plus copper (USEPA Method 6020 and 7471A [mercury]);

o total and/or filtered PCBs (USEPA Method 8082 with Soxhlet extraction);

o fractional organic carbon (FOC; USEPA Method D2974); and

o total and/or dissolved hardness (USEPA Method SM 2340C).

Refer to Table 10 (surface water), Table 11 (pore water), and Table 12 (sediment) for a summary of analytical data,
Figure 4 for sampling locations, and Appendix | for copies of the laboratory analytical reports. Refer to Section 5 for a
summary of the results and updated Stage | Ecological Screening Assessment and background evaluation.
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5. UPDATED STAGE | ESA & BACKGROUND EVALUATION SUMMARY

The results of the Stage | Ecological Screening Assessment (ESA) presented in the Method 3 Risk Characterization
(W&C 2015) indicated that concentrations of VOCs and selenium in sediment exceeded ecological screening
benchmarks and that certain sediment COPCs may present a potential risk of harm to the environment. The Method 3
concluded that evaluation of ecological effects and collection of supplemental sediment data, particularly for PCBs,
was warranted (W&C 2015). The river sampling program described in Section 4 of this report was implemented in the
summer of 2015 to address these data gaps and reduce uncertainties.

Appendix J contains an updated Stage | ES that evaluates the recent surface water, sediment, and pore water with
respect to local conditions within the river, and to evaluate whether site-related constituents may pose a significant risk
to ecological receptors, and whether remediation may be warranted within the river. This updated ES contains an
updated local conditions evaluation based on the recent river data and historical site and reference data, as well as an
expanded benchmark evaluation that takes into consideration a broader range of published ecological benchmark
concentrations and the spatial distribution of the revised dataset.

VOCs, metals and PCBs have been detected in pore water, surface water and sediment within the reach of the
Neponset River adjacent to the Property, as well as in upriver Reference areas. A comparison of recent 2015 pore
water, surface water and sediment analytical results suggest higher concentrations of certain COPCs along the
embankment at the Property, particularly for pore water and sediment. However, historical and recently collected
Reference data indicate that elevated concentrations of metals and PCBs also exist in upriver locations. In the context
of historical data, concentrations measured in the vicinity of the former Lewis Chemical facility in 2015 for many
constituents are consistent with those of upriver areas.

As a preliminary estimate of ecological risk, constituents that have not been ruled out as disposal site-related due to
the limited reference and background data described above, were compared to ecotoxicological benchmarks to
evaluate the potential for risk of harm to the environment. In pore water, chlorinated VOCs and barium exceeded
benchmark concentrations at a frequency and magnitude that suggested the potential for adverse effects to ecological
receptors. In sediment, chromium, barium, lead, mercury, vanadium and zinc were present in a number of samples at
the Property and in the river at concentrations exceeding the range of benchmark values. However, these metals were
also detected in reference samples in some cases above benchmark values indicating that there are local background
conditions that will need to be evaluated further. Surface water COPCs were determined to pose negligible
environmental risk.

Samples collected at locations SW-12/SED-12/PW-12, SW-15/SED-15/PW-15 and SW-16/SED-16/PW-16 (see Figure
4) tended to have the highest concentrations of COPCs and hence, greatest number of benchmark exceedances. Al
three locations are located adjacent to soil/groundwater VOC Hot Spots identified near the bank of the river on the
Property (refer to the Phase II CSA report for Hot Spot locations). Remediation of these VOC hot spots and other areas
of the Property is expected to result in mitigation of VOCs, metals, and PCBs in pore water and sediment.

Other more current features such as the active MBTA railroad line, historical fill, and the erosion of embankments in
upriver locations may also be contributing to the elevated metals detected in sediment and need to be evaluated further.
Samples would need to be collected for the metals identified in the Updated Stage | ES including barium, lead, mercury,
selenium, and zinc and submitted to a laboratory for analysis. In addition, microscopy samples would be submitted to
identify the presence of coal, coal ash, and wood ash from soil and sediment locations. Based on this updated Stage |
ES, it is recommended that additional delineation for the presence and magnitude of concentrations of metals at these
three sample locations and further assessment of metals background conditions, be conducted after source area
remediation activities are complete. Therefore, a RAA was not evaluated or selected for the Neponset River at this
time and it is anticipated that the VOC RAA selection will address VOCs in porewater.
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6. PILOT TESTS AND PREVIOUS RESPONSE ACTIONS
6.1 SOIL VAPOR EXTRACTION SYSTEM

Between September 24, 2010 and February 13, 2013, a soil vapor extraction (SVE) system was operated under a
Release Abatement Measure (RAM) for the purpose of removing VOC mass below the former Lewis Chemical building.
The SVE system was operational for approximately 650 days. Based upon estimates provided in previous reports,
approximately 1,500 pounds of VOCs were removed from the subsurface.

The vapor extraction points consisted of ten 2-inch diameter vertical SVE wells screened at a depth of 0.5-feet to 3.5-
feet below the concrete slab. A sand pack was installed around the screened interval and a concrete and bentonite
mix extended from the top of the slab to 0.5-feet. The extraction wells were piped together in three separate inlets that
combined at the control manifold located within the SVE equipment area. One 5-horsepower Rotron DR757
regenerative blower, a moisture separator, and two 1,000-pound vapor phase granular activated carbon vessels piped
in series followed by a potassium permanganate filter (to extract vinyl chloride) were used for vapor treatment.

Based upon monitoring data collected during system operation, the maximum radius-of-influence from each extraction
point was approximately 20-feet. In addition, PID measurements were collected at the SVE blower inlet and at the
carbon outlet on at least a monthly basis. Influent concentrations fluctuated during system operation; however, in 2013,
influent concentrations had been reduced to less than 5 ppmv. Limited VOC data were collected from extraction and
monitoring points to evaluate concentrations remaining in the subsurface during and after the system operation.
However, the mass removal estimates indicated that the system was effective at removing mass in the subsurface.
The SVE system was decommissioned in April 2013 when the former building was scheduled for demolition.

Refer to Figure 5 for locations of SVE extraction wells and discharge locations.
6.2 HISTORICAL SLUG TEST DATA

As outlined in the 2007 Interim Phase Il Assessment prepared by ES&M, an aquifer slug test was performed in April
2006 to calculate the hydraulic conductivity of overburden soils at the Property. The slug tests were performed at
monitoring wells ESM-3, ESM-5, and ESM-15 and consisted of inserting a 1.5-inch diameter PVC slug into each well
and allowing the water level to return to static conditions. Based on the average of the slug tests performed on wells
ESM-3 and ESM-13, the hydraulic conductivity was reported to be approximately 0.25 feet per day (ft/day). ESM-5
had a significantly larger hydraulic conductivity than ESM-03 and ESM-13, which was estimated to be approximately
26 ft/day. This difference was noted during sample collection and during slug testing when it was observed how much
more quickly water levels in ESM-5 recovered.

6.3 PUMPING TESTS

Woodard & Curran designed and implemented a hydraulic evaluation consisting of a step-drawdown test and a longer
term pumping tests at the sustainable pumping rate for the purposes of evaluating the feasibility of installing a
groundwater extraction and treatment system in the bedrock. The hydraulic evaluation was conducted between June
29 and July 1,2015. A submersible Grundfos pump was used to extract groundwater and pumping rates were adjusted
using the pump’s controller panel. Prior to initiation of the pump tests, select monitoring wells were gauged to establish
baseline depth to water measurements. Results indicated that depth to water ranged from approximately 7.6 to 14.6
ft below PVC casing. These data were used to prepare a groundwater contour map (Figure 2). A summary of the water
table measurements used to develop the groundwater contour plan are presented on Table 13.

Step-Drawdown Tests

During the step-drawdown test for the bedrock wells, two of the three bedrock wells (ESM-5B screened 30 to 40 feet
bgs and ESM-8B screened 45-55 feet bgs) dewatered in less than 10 minutes at flow rates between 0.75 and 1 gpm.
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The third bedrock well (ESM-3B-D screened 60 to 70 feet bgs) had a drawdown of 40 feet in 45 minutes at a pumping
rate of 0.75 gpm.

Based upon these data and the limited ability to perform step-drawdown tests in the bedrock wells, additional
overburden wells (ESM-3, ESM-6, CDW-5, and G-D-1) were selected for the step-drawdown test. These wells are
generally screened from 4 to 14 feet bgs with the exception of ESM-6 that is screened from 4.5 to 19.5 feet bgs. Similar
to bedrock wells, the step-drawdown test could not be performed due to the wells dewatering at very low flow rates
ranging from 0.3 to 1.25 gpm. Only overburden well ESM-6 data indicated the potential for longer term pumping at low
flow rates but still dewatered at rates approaching 2 gpm.

A summary of the step-drawdown response of each bedrock well to groundwater extraction is provided on Table 14.

Pumping Tests

On July 1, 2015, Woodard & Curran performed a pump test at monitoring well ESM-3B-D (deep bedrock) because this
well had the most available water column to reduce the potential for dewatering the well. The pumping well and several
nearby overburden wells (ESM-3, CDW-5) were equipped with automatic data loggers (pressure transducers) to aid in
rapid data acquisition. Prior to initiating groundwater extraction, the following nearby wells were gauged for initial
groundwater elevations: overburden wells ESM-3, CDW-5, ESM-4, ESM-2; bedrock wells ESM-3BS and CDW-4B.
Bedrock well ESM-3B-D was pumped using the peristaltic pump for approximately 70 minutes at an average flow rate
of approximately 0.43 gpm. When the pump was turned off, water levels continued to be monitored to observe
groundwater recovery in the selected monitoring well network. Bedrock well ESM-3B-D experienced approximately
8.41 feet of drawdown during the pumping test, for a specific capacity of 0.05 gpm/ft (Table 14). Measured drawdown
at the nearby overburden and bedrock monitoring wells listed above was less than or equal to 0.05 feet. Due to the
limited hydraulic influence of deep bedrock groundwater extraction on nearby shallow bedrock and overburden wells,
recovery data from the extraction of groundwater from ESM-3B-D was used to determine hydraulic parameters as a
single-well rising head test instead of using either a multi-well distance-drawdown or time-drawdown analysis. A plot
of the recovery data is provided in Appendix K and was analyzed using the Bouwer & Rice method. The data were
analyzed using AquiferWin32 Version 3.25 (ESI, 2007) which resulted in a hydraulic conductivity of approximately 3.75
ft/day in bedrock well ESM-3B-D which does not translate to other bedrock locations due to the other wells dewatering
at very low flow rates.

On July 1, 2015, two pump tests were performed on monitoring well ESM-6. The first test operated at an average flow
rate of approximately 1 gpm for 60 minutes. The second test increased the average flow rate to approximately 1.75
gpm for approximately 10 minutes to evaluate specific capacity of the well when subjected to a greater flow rate. ESM-
6, and nearby overburden monitoring wells CDW-3, ESM-5, and G-A-2 were equipped with dataloggers; a datalogger
was installed in bedrock well ESM-5B, but was removed (due to it malfunctioning) and replaced with manual gauging
with an electronic oil/water interface probe.

Overburden well ESM-6 experienced roughly 1.63 feet of drawdown at an extraction rate of 1 gpm and a drawdown of
2.65 feet at a rate of 1.75 gpm. The calculated specific capacity for both tests is approximately 0.65 gpm/ft. Measured
drawdown at monitoring wells surrounding ESM-6 (overburden wells CDW-2, G-A-2, CDW-3, ESM-5, and G-B-1) were
less than or equal to 0.05 feet during both pump tests. Nearby bedrock well ESM-5B experienced between
approximately 0.1-0.2 feet of drawdown during the course of the two pumping tests. The drawdown data suggest limited
connectivity between overburden and shallow bedrock; however, the minimal cone of depression experienced by
nearby overburden wells suggests that the inferred downward flow gradient likely will not be reversed via shallow
groundwater extraction at the sustainable pumping rates used during the pump test. Recovery data for the pumping
test at 1 gpm were not considered for analysis due to flow-back from the pump tubing as the pump was deactivated,
creating an artificially rapid water level recovery. Data from the test conducted at 1.75 gpm did provide adequate input
for slug test analysis via the Bouwer & Rice method. The data were analyzed using AquiferWin32 Version 3.25 (ESI,
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2007) which resulted in a hydraulic conductivity of approximately 0.95 ft/day in the overburden, which falls within the
range of historical data provided by ES&M.

A plot of these data is provided in Appendix K, along with copies of the transducer data.
6.4 INVESTIGATION DERIVED WASTES

During the hydraulic evaluation conducted in June and July 2015, investigation derived waste was generated and
stored at the Property. On July 24, 2015, two 55-gallon containers of purge water generated during the pump test were
classified as hazardous waste and transported off-site for disposal. Veolia Technical Services of West Bridgewater,
Massachusetts was contracted to transport and dispose of these wastes at the Veolia facility located in Flanders, New
Jersey. Once the wastes arrived in New Jersey, Veolia consolidated and transported the wastes to Port Arthur, Texas
for incineration. Copies of the hazardous waste manifest for this shipment is included in Appendix L.
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7. UPDATED NATURE & EXTENT OF IMPACTS

OHM at the Property consists of VOCs, PCBs, petroleum constituents (VPH, EPH, and PAHSs), and metals. Releases
of OHM occurred at the Property due to historic mishandling and use of hazardous materials specifically by the former
Lewis Chemical Corporation. The results of subsurface investigations conducted at the Property from June 2002 July
2015 were previously described in Section 3. Additional information regarding the nature and extent of OHM in the
separate media, as well as a description of the conceptual site model (CSM), is presented below.

7.1 SOIL

Soil impacts at the Property consist of concentrations of COPCs consistent with historical operations of chemical
salvaging, recycling, bulk solvent storage, and leather substitutes manufacturing.  Soil concentrations indicate that
mainly VOCs and PCBs, and to a lesser degree, metals (e.g., arsenic, barium, cadmium, chromium, lead, mercury,
and silver) and petroleum constituents (e.g., EPH, VPH, and PAHs) impact the overburden soils to approximate depths
of 20 feet bgs. However, the most significant impacts are found within 10 feet of ground surface. Deeper fill and native
overburden soils (approximately 10 to 20 ft. bgs) have diminishing impacts. The approximate top of bedrock is located
at 20 feet bgs based upon refusal during drilling activities.

Analytical results indicated that concentrations of detected COPCs are variable across the Property and across varying
depth intervals. The highest concentrations of consistently detected VOCs (mainly PCE, TCE, 1,1,1-TCA and
associated daughter products) were generally found in soils collected at the southern extent of the Property, including
in and around the former tank farm containment area, inside the former building footprint and between the former
building and the Neponset River. Heavy metals are present across the Property, including beneath the former building
foundation at depths ranging from surficial soils to approximately 5 feet bgs. Finally, PCBs were detected in soil across
the Property with the highest PCB impacts identified at depths ranging from surficial soils to approximately 5 feet bgs
in the area to the south-southwest of the former tank farm area.

7.2 GROUNDWATER

Overburden depth to groundwater at the Property ranges from approximately 4 feet near the Neponset River to
approximately 15 feet bgs in upland portions of the Property. Groundwater flow is generally in a south-southeast
direction towards the Neponset River; however, during dry spells, the presence of groundwater is intermittent across
the property and the volume available for sampling is substantially reduced. The overburden horizontal hydraulic
gradient in the upland portion of the Property is estimated to be 0.17 feet per foot (ft/ft). The overburden horizontal
hydraulic gradient closer to the river was very shallow and estimated to be 0.017 ft/ft. The vertical gradient in the
overburden was estimated to be 0.012 ft/ft downward in bedrock. The overburden vertical gradient is in a downward
direction; however, based upon pore water data, groundwater is discharging to the Neponset River and the vertical
gradient likely changes to an upward direction along the river.

Historical sampling data identified VOC concentrations in overburden and bedrock groundwater at concentrations
greater than the solubility limits; however, DNAPL has never been detected in monitoring wells at the Property.
Concentrations of EPH constituents in groundwater are very low or not detected above laboratory reporting limits or
Method 1 standards. However, VPH constituent concentrations are elevated. In particular, C5-C8 aliphatic
hydrocarbons exceed UCLs whereas other hydrocarbon fraction concentrations are low and below Method 1
standards. As shown in Section 3.2 the C5-C8 aliphatic hydrocarbons are biased high due to the inclusion of chlorinated
solvents (PCE, TCE, TCE, and associated daughter products) within this aliphatic range. Therefore, concentrations of
C5-C8 aliphatic hydrocarbons are overestimated and the remaining hydrocarbon fractions are more representative of
conditions relating to a petroleum release.

Historical sampling data also indicated the presence of PCBs in groundwater at concentrations exceeding the
MassDEP GW-2 and/or GW-3 in overburden monitoring wells and at concentrations exceeding the UCL in groundwater
at the piezometers. However, recent sampling data indicated that PCB concentrations are generally low to non-detect
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in these locations. As presented in Section 3.2, the historical PCB data in groundwater are related to high turbidity and
sediment in the samples due the sampling method and collection techniques. Elevated concentrations of chlorinated
solvents are present at the Property, which may have the ability to dissolve PCBs in groundwater. However, PCBs
were not detected in filtered samples with the exception of ESM-5, which could be an anomalous result that would
need to be evaluated further. Based upon these data, PCBs are not expected to be a COPC in groundwater.

Dissolved metals were detected in groundwater but at very low concentrations below Method 3 GW-3 standards that
were developed by MassDEP to be protective of adversely impacting surface water. Most of the metals in the
groundwater samples were not detected above laboratory reporting limits. These data indicate that the releases of
metals to soil (particularly lead chromium, barium, mercury, vanadium and zinc) are not affecting groundwater at the
disposal site with potentially one exception, barium. Barium concentrations will need to be evaluated further as it related
to impacted groundwater, pore water, and sediment during the implementation of RAAs.

Refer to Section 3 for further details and Figure 2 for monitoring well and piezometer locations.

7.3 PORE WATER, SEDIMENTS, AND SURFACE WATER

As noted in separate Phase Il CSAs prepared and submitted by both Woodard & Curran and ES&M, the Neponset
River and Mother Brook, which flows into the Neponset River upriver of the Property, have been the subject of extensive
study and remediation by others. Both have a history of having industrial operations conducted along the riverbanks,
resulting in impacts to surface water and sediment in many locations. In 2004, the US Geological Survey (USGS)
completed a study of the Neponset River, which identified PCBs in sediment and surface water throughout the river.
The primary contributor of impacts to the Neponset River was the L.E. Mason site, which impacted Mother Brook,
approximately 200 meters upriver of the former Lewis Chemical facility.

VOCs, metals and PCBs have been detected in pore water, surface water and sediment within the reach of the
Neponset River adjacent to the Property, as well as in upriver Reference Areas. A comparison of recent 2015 pore
water, surface water and sediment analytical results suggest higher concentrations of certain COPCs along the
Property (e.g., VOCs), particularly for pore water and sediment. However, historical data indicate that elevated
concentrations of metals and PCBs also exist in upriver locations, and are attributed to various sources including the
LE Mason site, which had released PCBs to sediments within Mother Brook; a tributary of the Neponset River located
approximately 200 meters upriver of the Property. In the context of historical data, concentrations measured in 2015
for many constituents are consistent with those of upriver areas. Constituents potentially related to releases at the
Property (VOCs and metals, due to lack of additional metals background data to date) were compared to
ecotoxicological benchmarks to evaluate the potential for risk of harm to the environment. Metals in sediment require
further assessment to evaluate background conditions due to the heavy manufacturing property uses upriver of the
disposal site, historical fill that may contribute to metals in sediment, and the MBTA railroad that is located adjacent to
the Property that may contain these metals in rail lines and other equipment (exempt from MCP obligations). A
supplemental assessment prior to determining the need for remedial actions will be necessary. The results of the
updated Stage | ES are provided in Appendix J.

7.4 SOIL GAS

During the March 2006 Phase Il assessment activities completed by ES&M, six soil gas points were installed and
sampled in various locations beneath the concrete foundation of the former building at the Property. PCE was detected
at concentrations ranging from 157,000 pg/m? to 2,360,000 pg/m?® and TCE was detected at concentrations ranging
from 50,600 ug/méto 1,730,000 pg/mé. These soil gas concentrations, in combination with sub-slab soil samples
collected by Woodard & Curran in 2008, prompted the installation and start-up of an SVE system in September 2010.
Concentrations of COPCs in soil gas are expected to remain after the termination of the SVE system due to elevated
PID measurements in subsequent soil sampling efforts as well as concentrations in groundwater, though sampling has
not been conducted to confirm their presence.
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7.5 NON-AQUEOUS PHASE LIQUID

During previous investigation activities, neither LNAPL nor DNAPL have been detected in monitoring wells, despite
chlorinated VOCs exceeding the solubility limits for the primary COPCs. However, on July 20, 2015 during groundwater
gauging and sampling activities, Woodard & Curran personnel detected 0.02 feet of LNAPL in monitoring well ESM-
15. On August 26, 2015 and as a result of this detection, Boston DND submitted to MassDEP, a 120-day RNF for the
detection of LNAPL in the subsurface equal to or greater than 1/8-inch (0.01 ft) and less than "z-inch (0.04 ft). LNAPL
was not identified in surrounding wells and appears to be a localized condition.

On August 27, 2015, MassDEP assigned the LNAPL condition RTN 3-33111. This new RTN is being linked to the
original RTN with the submittal of this Report. Pre-Design investigation activities will be conducted under RTN 3-1616
to assess additional controls that may be needed for the selected RAA strategy.

7.6 UPDATED DISPOSAL SITE BOUNDARY

As part of the Phase Il site investigation activities and the transition between Licensed Site Professionals (LSPs), new
soil and groundwater data were collected and historical data collected both on the Property and in the Neponset River
were reviewed. Based upon these data, the disposal site boundary was expanded to include sampling locations further
to the northeast toward the Fairmount Avenue bridge abutment and into the Neponset River (parcel 18-10601-000).
This parcel is not secured; however, concentrations of metals and PCBs do not exceed Imminent Hazard thresholds
provided in 310 CMR 40.0321(2)(b). In fact, only very low concentrations were detected in soil and groundwater. Refer
to each of the previously mentioned figures for the new disposal site boundary.
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8. TIER CLASSIFICATION EVALUATION

On July 20, 2015, the presence of LNAPL in the subsurface at a thickness equal to or greater than 1/8-inch (0.01 ft)
and less than “z-inch (0.04 ft) triggered a 120-day reporting condition under the MCP and did not require Immediate
Response Action (IRA) activities to mitigate immediate risks to human health or the environment. MassDEP issued
RTN 3-33111 for the presence of LNAPL at the disposal site. Because the LNAPL condition does not warrant IRA
activities, the presence of LNAPL alone does not warrant Tier Reclassification. In addition, the MCP has changed with
regard to the Tier Classification process and no longer requires a Numerical Ranking System (NRS) Scoresheet.
Therefore, the Tier | Inclusionary Criteria were reviewed for all release conditions under previous RTNs and included
an evaluation of whether or not:

(@) there is evidence of groundwater contamination with OHM at concentrations equal to or exceeding the
applicable RCGW-1 Reportable Concentration set forth in 310 CMR 40.0360, and such groundwater is located
within an Interim Wellhead Protection Area, Zone I, or within 500 feet of a Private Water Supply Well;

(b) an Imminent Hazard is present;

(c) one or more remedial actions are required as part of an Immediate Response Action pursuant to 310 CMR
40.0414(2); or

(d) one or more response actions are required as part of an Immediate Response Action to eliminate or mitigate
a Critical Exposure Pathway pursuant to 310 CMR 40.0414(3).

Based upon the known releases reported under RTNs 3-33111, 3-31697 (DCR parcel), 3-31548 (DCR parcel), and 3-
1616, there are no Interim Wellhead Protection Areas, Zone lls, or Private Water Supply Wells within 500 feet of the
disposal site. Additionally, release conditions associated with these RTNs do not pose an Imminent Hazard because
the site has been secured with permanent fence and IRA activities are not needed at this time. Therefore, the RTNs
historically issued for releases at the disposal site as well as the new RTN 3-33111 for LNAPL will not reclassify the
disposal site.

Comprehensive response actions associated with the original RTN (3-1616) are currently on-going and are in the
process of evaluating the remedial alternatives that would be necessary to achieve a Permanent Solution. This report
includes the Phase Ill RAA evaluation and considers all release conditions at the Property that are reported under the
four RTNs. As summarized in an email dated June 12, 2015 from Christopher Pyott of MassDEP, the two DCR RTNs
(3-31697 and 3-31548) could be linked to the overall disposal site RTN (3-1616); however, Mr. Pyott indicated that the
linking would not relieve DCR of potential liability. Additionally, because the City of Boston is taking the lead on
conducting response actions, the municipal exemption allows the City to stop work at any time upon written notification
to MassDEP. In the event that the City ceases to conduct or does not complete all necessary response actions, DCR'’s
obligations to conduct response actions as a PRP would remain for the portion of the disposal site that is currently
owned by the Commonwealth of Massachusetts. Mr. Pyott also indicated that the Permanent Solution filed by DCR for
RTN 3-31697 must be retracted prior to linking this RTN to RTN 3-1616. On October 30, 2015, the DCR submitted a
report and transmittal form BWSC104 retracting the Permanent Solution for RTN 3-31697.

Because the City has agreed to take the lead for comprehensive response actions and assuming that the DCR
continues to provide support to the City, the City agreed to link the two DCR RTNSs to the original RTN for the disposal
site with the submittal of this report. In addition, the LNAPL RTN (3-33111) is being linked such that future
comprehensive response actions may address this reporting condition under the original RTN. Future response actions
addressing the release conditions at the disposal site will be conducted as part of response actions for RTN 3-1616.
Transmittal form BWSC107 was submitted concurrently with this Report to document the linking of these RTNs.
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9. DEVELOPMENT OF REMEDIAL ACTION OBJECTIVES

Under the MCP, the objective of a Phase Ill Remedial Action Alternative evaluation is to identify potential alternatives
and assess whether each alternative is a feasible means of achieving a condition of No Significant Risk at the disposal
site. The requirements for conducting a Phase Ill evaluation are set forth in the MCP and include:

1) the identification and evaluation of RAAs that are reasonably likely to achieve a condition of No Significant
Risk considering the OHM present, media impacted, and disposal site characteristics; and

2) the recommendation of a RAA or combination of RAAs (remedial strategy) that can achieve a Permanent or
Temporary Solution.

This Phase Ill RAA evaluation follows a 4-stage process that includes:

1) A description of the disposal site and summary of the Phase I CSA conclusions (Sections 1 through 8);
2) Adiscussion of remedial action objectives (RAOs) and cleanup areas (Section 9);

3) Aninitial screening to identify those remedial action alternatives that are reasonably likely to be technically
feasible and achieve a level of No Significant Risk; and, where necessary (Section 10 and 11); and

4) A detailed evaluation of the remedial action alternatives identified by the initial screening, to determine which
alternative(s) will meet the performance standards and requirements set forth by the MCP (Section 12).

Lastly, the MCP requires that the results of a Phase Il evaluation be documented in a RAP. This Phase Ill RAP was
developed to evaluate RAAs to address soil, groundwater, pore water, and sediment exceedences at the disposal site.

9.1 AREAS AND MEDIA OF CONCERN

The comprehensive response actions associated with the original RTN (3-1616) are currently on-going and the City is
is evaluating the RAAs that would be necessary to achieve a Temporary or Permanent Solution. This Report includes
the Phase Ill RAA evaluation and considers the release conditions at the Property that are reported under the four
RTNs 3-33111, 3-31697 (DCR parcel), 3-31548 (DCR parcel), and 3-1616. These RTNs include the following areas:
1) upland soil southeast of the MBTA railroad tracks; 2) the area of the former Lewis Chemical building; 3) the
embankment along the Neponset River owed by the DCR; and 4) portions of the Neponset River adjacent to the
disposal site that is also owned by DCR.

As discussed in Section 7, the media of concern at the disposal site include overburden soil and groundwater, bedrock
groundwater, and porewater/sediment in the Neponset River. These media have varying concentrations of VOCs,
metals, PCBs, VPH, and EPH constituents. Due to the nature of the COPCs present at the disposal site, the RAAs
that will be evaluated focus on the removal, treatment, and/or containment of impacted soil, sediment, pore water, and
groundwater at the four locations identified above. There is an estimated 9,700 cubic yards (cy) of soil at the disposal
site that may require remediation to achieve a Permanent or Temporary Solution. Sediment was not quantified at this
time because additional assessment is needed to evaluate background conditions and contributions from historical fill
and the MBTA railroad line located in close proximity to the disposal site.

9.2 SITE-SPECIFIC DESIGN CONSIDERATIONS

Remedial actions at the disposal site must take into consideration the physical conditions and surroundings as well as
the socio-political conditions such as Property and surrounding property land uses. The following factors present
important Site-specific conditions that must be considered when evaluating the possibility of a Temporary or Permanent
Solution and in evaluating various remedial technologies and alternatives:
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The disposal site is located between the active Fairmount MBTA railroad line and the Neponset River;

The maijority of the disposal site is located in an area zoned for “Neighborhood Shopping” with a smaller
portion along the embankment to the Neponset River and the river that is owned by DCR and is listed as a
Protected Open Space Sub-district;

Surface topography at the disposal site generally slopes to the south and southeast toward the Neponset
River; however, there is a retaining wall where the former building was located that is approximately 8 feet tall
and the embankment along the Neponset River is very steep;

The former building foundation covers approximately 50% of the disposal site and the remainder is unpaved
or thick vegetation;

Depth to groundwater ranges from approximately 4 feet bgs (low-lying areas near the Neponset River) to 14
feet bgs (behind the retaining wall between the former building and MBTA railroad line);

Depth to bedrock is approximately 20 feet bgs and groundwater in bedrock was impacted by chlorinated
VOCs;

Heavy metals, PCBs, and VOC impacts identified in the soil, groundwater, pore water and/or sediments are
attributable to historical filling and/or waste recycling activities conducted by a leather substitutes
manufacturing company and/or Lewis Chemical;

Urban fill materials are present in the subsurface across the disposal site; these fill materials include the
presence of ash, charred wood, brick, glass, and leather;

PCBs and C5-C8 aliphatic hydrocarbons in groundwater are less of a concern after subsurface investigations
completed as part of the Phase Ill RAA evaluation;

Soil and groundwater chlorinated VOC concentrations located below the former building and along the
embankment to the Neponset River in overburden and bedrock are indicative of separate phase product;
however, DNAPL has not been observed in monitoring wells at the disposal site;

1,4-dioxane was detected at very low concentrations (i.e., maximum up to 55 ug/L) or not above laboratory
reporting limits;

Leachable lead in soil was identified at the disposal site during subsurface investigations;
Hexavalent chromium is not a constituent of concern based upon analytical data;

Extracting groundwater from overburden and bedrock will have limited effectiveness as a standalone RAA
based upon pump test data and the dewatering of several wells at flow rates at or less than 1 gpm;

ISCO RAAs will require a significant volume of oxidant and catalyst to reduce the residual mass in the
subsurface;

The additional sampling conducted for sediment reference and background data in the Neponset River
indicated that concentrations of select metals (chromium, barium, lead, mercury, vanadium, and zinc)
exceeded benchmark screening criteria suggesting a localized background condition and additional
assessment is needed to evaluate whether or not remediation of sediment will be necessary;

Boston DND (229286.01) 9-2 Woodard & Curran
Phase Ill RAP for public comment 11.19.15 November 2015



DRAFT

FOR PUBLIC COMMENT

o Additional data are needed to determine whether metals at the disposal site require remediation or if there is
a localized background condition;

o The additional sampling conducted for surface water reference and background data in the Neponset River
indicated that surface water did not exceed established background concentrations or benchmark screening
criteria and therefore, surface water does not require remediation; and

o Naturally occurring organisms capable of degrading chlorinated VOCs are present and natural attenuation
processes are occurring but may be stalling at the cDCE and/or vinyl chloride degradation pathway.

9.3 PERMITTING CONSIDERATIONS

Due to impacts within wetland resource areas, environmental permitting requirements will need to be considered during
implementation, depending on the remedial alternative selected. Remediation activities will need to be performed in
accordance with all City bylaws and regulations. The following list provides primary applicable permits from state and
federal agencies. This list will need to be evaluated further upon completion of the design documents.

State

o 401 Water Quality Certificate for Dredging and Dredge Material Disposal Minor Dredge Project Certification
(BRP WW 08) - applicable to projects not listed in the major project certification category, and those projects
involving dredging less than 5,000 cy but more than 100 cy to waters regulated by the US Army Corp. of
Engineers, Federal Energy Commission or other federal agency.

¢ Order of Conditions (Notice of Intent) — applicable to activity/disturbance within a resource area and/or the
100-foot Buffer Zone.

o Certificate of the Secretary of Energy & Environmental Affairs, Massachusetts Environmental Policy Act
(MEPA) Submission of an Environmental Notification Form under Wetlands, Waterways and Tidelands.

Federal

o National Pollutant Discharge Elimination System Permit (NPDES) - applicable to construction activities
disturbing more than 1 acre, but less than 5 acres.

9.4 REMEDIAL ACTION OBJECTIVES

Based on site-specific conditions and an evaluation of risk, it is not clear whether or not metals in sediment will require
remediation to achieve No Significant Risk to ecological receptors. Therefore, RAOs will not be developed for the
Neponset River until additional background and reference data summarized in this Report can be collected. The
following RAOs were developed for the disposal site:

o eliminate or sufficiently reduce residual mass in the overburden soil and groundwater source areas with the
intent of reducing concentrations in bedrock groundwater and pore water associated with the Neponset River;
and

¢ identify the most feasible and economical RAA that will achieve a condition of No Substantial Hazard or if
feasible, No Significant Risk to human health, public safety, public welfare, and the environment.

Remedial Action Alternatives that may achieve these objectives are identified in subsequent sections.
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10. IDENTIFICATION AND INITIAL SCREENING OF RAAS

An initial screening was conducted to identify RAAs that are reasonably likely to be feasible based on the OHM present,
impacted media, geologic/hydrogeologic conditions, and surface features at or adjacent to the disposal site. Based
upon data collected, overburden soil (vadose zone and saturated zone), overburden and bedrock groundwater, and
pore water have been impacted by releases of OHM at the disposal site. Sediment will still require further investigation
to evaluate potential impacts from the site versus localized background conditions and therefore, were not included in
the evaluation of potentially applicable RAAs. Overburden soil will require an in-depth review because of the nature of
impacts at the ground surface (VOCs, leachable metals, and PCBs) versus at depth within the saturated zone (VOCs
only) that may result in the selection of multiple RAAs to mitigate impacts to overburden soil.

The MCP states that RAAs are likely to be feasible in an initial screening of RAAs if the alternatives employed are
reasonably likely to achieve a Permanent or Temporary Solution and individuals with the expertise needed to implement
the solutions are available. Additionally, the initial screening was performed to evaluate the applicability, effectiveness,
time, costs and risks involved to perform each of the RAAs, in accordance with criteria outlined in the MCP. The initial
screening was based on a review of available literature and experience with the RAAs. Each of these alternatives was
screened for the technical feasibility of use and the environmental and public health impact to the surrounding area.
Each of these alternatives may be considered as stand-alone remedies and/or as part of an integrated remedial
strategy. A brief description of each potential RAAs and comments emphasizing site-specific issues related to each
are presented in the following sections and tables.

For this initial evaluation, the disposal site media were organized into three categories consisting of overburden,
bedrock, and surface water/sediment. The RAAs were evaluated based on the criteria of effectiveness,
implementability, and cost. Descriptions of these criteria and how they are used in the evaluation are described below:

o Effectiveness — each RAA is evaluated on: 1) its effectiveness in meeting the response action objectives;
2) its capability of treating or processing the estimated volume of impacted media; 3) the potential impacts
to human health and the environment during the construction and implementation of the remedial
strategy; and 4) how proven and reliable the RAA is with the known conditions at the disposal site.

¢ Implementability — under this criterion, both the technical and administrative feasibility of implementing a
strategy is evaluated. Technical implementability is the initial screening tool for RAAs to eliminate those
that are clearly infeasible, ineffective or impractical. The administrative implementability then evaluates
the ability to actually implement the strategy.

o Cost — during this screening evaluation, capital and operation and maintenance (O&M) costs are
evaluated based on their relative cost to each other (i.e. low, moderate or high).

The RAA initial screening is provided in Sections 10.1 through 10.16 below. Due to the extensive number of RAAs
that would need to be combined in order to achieve a site-wide remedial approach, the initial screening was outlined
and conducted in the following section. Only those RAAs, which could be combined into a site-wide approach, which
would likely achieve a Temporary or Permanent Solution, were carried through to the detailed evaluation.

10.1 NO ACTION

This RAA, which is potentially applicable to bedrock groundwater, would involve no actions to address impacted
bedrock groundwater. No Action would not meet RAOs for other impacted media.

This RAA was retained in the evaluation for bedrock groundwater because once the overburden source areas are
remediated through other RAAS; bedrock groundwater concentrations are anticipated to be reduced.
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10.2 INSTITUTIONAL CONTROLS (AUL)

This RAA, which is potentially applicable to soil as well as overburden and bedrock groundwater, would involve
restricting the use of or exposure to impacted soil and/or groundwater through land use restrictions, zoning, or other
legal mechanisms. Implementation of an Activity and Use Limitation (AUL) would ensure any future use is adequately
protective of human health, public welfare, and the environment.

This RAA was retained as a feasible alternative for overburden soil and groundwater and bedrock groundwater for
limiting future site uses and exposure to residual impacts after source area remediation.

10.3 MONITORED NATURAL ATTENUATION (MNA)

This RAA, which is potentially applicable to overburden and bedrock groundwater, would involve periodic soil and/or
groundwater sampling (similar to the sampling and analyses summarized in Section 3.2) to evaluate biological
processes, electron donors/acceptors, and changes in soil and/or groundwater quality over time that could be
attributable to natural attenuation processes which may be enhanced by active remediation.

This RAA was eliminated from the evaluation for overburden groundwater as this is not a feasible alternative for
achieving the RAQOs. However, this RAA was retained in the evaluation for bedrock groundwater because once the
overburden source areas are remediated through other RAAS; bedrock groundwater concentrations are anticipated to
be reduced and long term monitoring can be effectively implemented..

10.4 SOIL VAPOR EXTRACTION WITH OR WITHOUT AIR SPARGING

This RAA, which is potentially applicable to overburden soil and groundwater, would involve soil vapor extraction (SVE)
using one or more vapor extraction wells above the groundwater table. The system then extracts vapors from the
subsurface by applying a vacuum to pull the vapors to the ground surface where they are treated and discharged. Air
sparging (AS) uses one or more air injection wells installed in the saturated zone. Air is then pumped into the
subsurface to volatilize VOCs from groundwater and saturated soils, thereby enhancing removal of VOCs. The process
is most effective in high permeability, homogeneous soils.

An SVE system was utilized beneath the building for shallow vadose zone soils and appeared to be effective at reducing
mass below the former building. However, SVE alone will not mitigate impacts in the saturated zone. Air sparge would
be needed to supplement the work and address the saturated zone. Because the subsurface stratigraphy consists of
low permeability soil, the influence of the air sparge system would be limited and less effective. Therefore, SVE/AS
was eliminated as an RAA for overburden soil and groundwater because other source control measures are more
effective and efficient at achieving RAOs.

10.5 PERMEABLE REACTIVE BARRIER

This RAA, which is potentially applicable to overburden groundwater, would involve the installation of a subsurface
barrier of reactive materials through which the dissolved plume must move as it flows under natural gradient. The most
commonly used PRB configuration is a trench in which treatment material is backfiled and situated such that
groundwater flow is perpendicular to the trench. However, reactive material can also be installed via injection wells or
direct push injection techniques in a pattern such that wells/locations have an overlapping radius of influence. The
reactive material can consist of zero-valent iron (ZVI), edible oils, oxidants, or proprietary commercial products.

This RAA was retained for evaluation for overburden groundwater as a way to prevent off-Property migration and
reduce COPCs leaving the source areas but is not known to be an effective source area treatment and would only treat
the saturated overburden.

Boston DND (229286.01) 10-2 Woodard & Curran
Phase Ill RAP for public comment 11.19.15 November 2015



DRAFT

FOR PUBLIC COMMENT

10.6 SOIL STABILIZATION

This RAA, which is potentially applicable to overburden soil, would involve a treatment technology to prevent migration
of COPCs (particularly leachable metals). The process involves a chemical reaction that reduces the leachability of
the impacts by chemically immobilizing them to reduce the solubility, rendering them less mobile. A binding agent is
mixed into the impacted media either in-situ (by injecting the binder agent into the impacted media) or ex-situ (by
excavating the materials and machine or otherwise mixing them with the agent). The treatment material often stabilizes
and/or solidifies the impacted media and is generally most applicable for soils containing heavy metals, PCBs,
pesticides, and/or radioactive materials. The technique is often used as pre-disposal treatment step for soils to render
them non-hazardous using TCLP criteria.

This RAA was retained for overburden soils but would need to be implemented in conjunction with excavation.

10.7 IN-SITU CAPPING

This RAA, which is potentially applicable to overburden soil and sediment, would involve covering impacted soil or
sediment, which remains in place, with a clean material. Caps often consist of soils only; however, more complex caps
can be constructed of geotextiles or other permeable or impermeable materials and products. When capping impacted
sediments, materials consisting of organoclay can be used. The organoclay is often packaged and delivered in large
rolls that can then be unrolled and placed over the impacted sediments. Sand, gravel and or other soil types are then
placed over the clay to provide a suitable substrate for aquatic habitats.

This RAA was eliminated for overburden soils and river sediment because it will not address impacted overburden
groundwater that is discharging to the Neponset River via pore water. While this could be applicable for impacted
sediment in the Neponset River, additional investigation would be necessary to evaluate the extent of impacts and
whether or not the armoring of the river would impede an effective cap. At this time, this RAA was eliminated for
sediment but may be reevaluated in the future depending upon the outcome of overburden remediation, pre-design
investigations, and additional sediment sampling and subsequent metals background evaluation.

10.8 IN-SITU CHEMICAL OXIDATION

This RAA, which is potentially applicable to overburden soil and groundwater, would involve the introduction of a
chemical oxidant into the subsurface in the attempt to oxidize target COCs to less toxic or hazardous end products.
ISCO can be used for soil treatment, but is primarily used for in-situ treatment of groundwater and can be used for both
source area mass reduction and to treat the more dilute portions of a groundwater plume and is often accompanied by
other remedial technologies. There are many types of oxidants that can be used; however, the most common are
permanganate, persulfate, Fenton’s reagent (hydrogen peroxide) and ozone. The amount of oxidant required is directly
related to the mass of COC to be treated and is also related to the amount of naturally occurring oxidant demand. The
primary mechanism behind the success of ISCO is to maximize contact time between the oxidant and the constituent
of concern. Therefore, the persistence of the oxidant in the subsurface and the method in which it is delivered to the
impacted zones are important. Permanganate persists for long periods (months to years) while Fenton’s reagent and
ozone can be used up in minutes or hours. Finally, select oxidants do not treat certain constituents (e.g., permanganate
will not treat 1,1,1-TCA).

This RAA was eliminated for overburden soil and groundwater because of the volume of oxidant and catalyst needed
to treat soil and groundwater at the disposal site (48 tons of persulfate and 135 tons of catalyst) and because ISCO
requires distribution and contact with COPCs in the subsurface and there is no efficient delivery system (i.e., mixing or
injection) that would overcome the geologic conditions (very low hydraulic conductivity) and very low groundwater
velocity.
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10.9 IN-SITU BIOREMEDIATION

This RAA, which is potentially applicable to overburden soil and groundwater, would involve the use of naturally
occurring organisms to degrade VOC impacts in the soil and groundwater. It generally requires a mechanism for
stimulating and maintaining the growth and activity of the organisms. In-situ bioremediation (ISB) may consist primarily
of biostimulation, which typically includes the supply of one or more of the following: an electron acceptor (e.g.,
oxygen), nutrients (e.g., nitrogen), and an energy source (e.g., carbon). Depending on site conditions, ISB may also
include bioaugmentation (the addition of supplemental organisms). Bioremediation can take place under both aerobic
(with oxygen) or anaerobic (without oxygen) conditions or through cometabolism. With cometabolic processes,
organisms use one compound as an energy source and, in the process, produce an enzyme that chemically transforms
another compound.

Similar to ISCO, this RAA was eliminated for overburden soil and groundwater because it requires distribution and
contact with COPCs in the subsurface and there is no efficient delivery system (i.e., mixing or injection) that would
overcome the geologic conditions (very low hydraulic conductivity) and very low groundwater velocity.

10.10 GROUNDWATER EXTRACTION AND TREATMENT

This RAA, which is potentially applicable to overburden soil (saturated zone only) and overburden and bedrock
groundwater, would involve the extraction of groundwater from the subsurface via pumps installed in an array of
extraction wells and either stored in holding tanks for off-site treatment or treated on site. Treatment methods can
consist of a single method, such as activated carbon, or a multi-step treatment train depending on the constituents
requiring treatment and the geochemical characteristics of the groundwater. Once groundwater is treated to the
required regulatory standards, it is discharged for disposal or re-use. Disposal methods may include, but are not limited
to, re-injection into the subsurface, discharge to surface water, or discharge to a publically owned treatment works
(POTW) for further treatment. As a result of this treatment method, other wastes are often generated, including spent
activated carbon, sludge, or used filters.

This RAA was eliminated for overburden soil and groundwater and bedrock groundwater due to low groundwater yields,
limited available groundwater to effectively create a cone of depression, low hydraulic conductivities, limited
connectivity of bedrock fractures based upon the pumping pilot test described in this Report and for bedrock so that
impacts in the overburden are not drawn into bedrock.

1011 MULTI-PHASE EXTRACTION

This RAA, which is potentially applicable to overburden soil and groundwater, would involve simultaneous extraction
of air, groundwater, and/or LNAPLs or DNAPLs. Using a vacuum and/or downhole pump, various combinations of
impacted groundwater, separate phase product, and vapors are removed from the subsurface. Groundwater pumps
lower the water table, exposing more of the surrounding formation and allowing the vapor extraction process to remove
VOC mass that would not normally be available because of the static groundwater level. Once the vapors and other
liquids are above ground, they are separated, treated, and discharged. Multi-phase extraction (MPE) is most applicable
to fine-grained formations in the fine sand to silty range similar to what is at this disposal site. The vacuum
enhancement of MPE overcomes capillary forces, which tend to trap fluid in the pore spaces of the capillary zone,
making it an effective RAA for removal of vapors and LNAPL/DNAPL.

This RAA was retained for overburden media to address LNAPL as well as overburden soil and groundwater
concentrations. This RAA will eliminate source areas and is anticipated to have an added benefit of reducing bedrock
groundwater concentrations over time.
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10.12 EXCAVATION AND OFF-SITE DISPOSAL

This RAA, which is potentially applicable to overburden vadose zone soil, would involve the removal of soil from the
ground surface to depths approaching the groundwater table for re-use, disposal, and/or treatment. Soils can be
removed with various types of equipment (e.g., excavators, backhoes, etc.) and either stockpiled for later disposal or
“live-loaded” where soils are immediately placed in dump trucks or shipping containers. Depth restrictions during
excavation may include slope or sidewall stability, shallow groundwater resulting in the need for dewatering, or the
presence of obstructions and/or underground utilities.

This RAA was retained for consideration as an approach to eliminate potential exposure to PCBs and metals in surface
soils and at depths approaching groundwater. Excavated soil would generate TSCA as well as F- and D-listed wastes
likely requiring stabilization prior to off-Property disposal and disposal at a hazardous waste facility.

10.13 IN-SITU THERMAL REMEDIATION

This RAA, which is potentially applicable to overburden soil and groundwater, would involve the addition of heat to the
subsurface combined with the use of liquid pumping or soil vapor extraction techniques to remove organic COCs from
impacted overburden soil and groundwater. In addition, some of the thermal technologies may have an added benefit
of reducing concentrations of VOCs in the shallow bedrock groundwater depending upon the nature of the design. This
RAA could be applicable for PCBs but the additional costs to heat the ground to temperatures that would destroy PCBs
is very high compared to other RAAs applicable to the soil and PCBs (e.g., excavation and institutional controls) The
addition of heat reduces viscosity, increases solubility, oxidation and volatilization, all of which allow for the efficient
removal of COCs from the subsurface. Once subsurface temperatures achieve the appropriate target temperatures,
the target constituents become more mobile and are easier to be captured, extracted, and treated aboveground. There
are multiple types of thermal remediation for overburden and bedrock, which are described below:

Steam Enhanced Extraction (SEE) — SEE involves the addition of steam to the subsurface to heat up the soil and
groundwater, reducing the viscosity of the impacts and accelerating volatilization. As steam is injected into the
source zone, it flows outward radially, which drives the impacts to nearby groundwater extraction wells (in the
saturated zone) and SVE wells in the vadose zone. This RAA was eliminated for overburden soil and groundwater
because it is not technically feasible due to limiting geologic conditions (tight silty soils).

Electrical Resistance Heating (ERH) — ERH involves the installation of an array of electrodes around a central,
neutral electrode. Resistance to flow in the soils generates heat, which then produces steam that more easily
mobilizes impacts towards SVE wells. The SVE wells collect the vapors and transfer them aboveground where
they are treated and discharged to the atmosphere. This RAA was retained for overburden media. However,
additional pre-design investigations will be needed to determine whether ERH or Thermal Conductance Heating
would be more suitable for disposal site conditions.

Thermal Conductance Heating (TCH) — TCH involves adding heat to the soil via steel wells (for deep impacts) or
with a blanket which covers the ground surface (for shallow impacts). As the impacted area is warmed, COPCs
are destroyed or evaporated. Additionally, a carrier gas or SVE system is used to transport the impacted vapors
to the ground surface for treatment. This RAA was retained for overburden media. However, additional pre-design
investigations will be needed to determine whether ERH or TCH would be more suitable for disposal site
conditions.

10.14 RESULTS OF INITIAL REMEDIAL ALTERNATIVE EVALUATION

The results of the initial screening of RAAs indicated eight RAAs as being reasonably likely to be feasible based on the
OHM present, media contaminated, and disposal site characteristics. Per the MCP, RAAs are reasonably likely to be
feasible if the technologies to be employed by the alternative are reasonably likely to achieve a Permanent or
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Temporary Solution and individuals with the expertise needed to effectively implement available solutions would be
available, regardless of arrangements for securing their services. The table below summarizes the RAAs retained for
each media after the initial screening.

Summary of RAAs Retained During Initial Screening

Media
Remedial Alternative Overburden | Overburden Bedrock
Soil Groundwater | Groundwater
No Action X
Institutional Controls (AUL) X X X
Monitored Natural Attenuation (MNA) X
Soil Vapor Extraction with/without Air Sparging
Permeable Reactive Barrier (PRB) X
Soil Stabilization X
In-Situ Capping
In-Situ Chemical Oxidation (ISCO)
In-Situ Bioremediation (ISB)
Groundwater Pump & Treat (P&T)
Multi-Phase Extraction (MPE) X X
Excavation & Off-Site Disposal X
In-Situ Thermal Remediation X X

Notes:

X = selected for detailed evaluation.

The initial screening identified that not one single RAA will achieve a Temporary or Permanent Solution for the complex
nature of the disposal site. Therefore, combinations of RAAs will be needed to achieve RAOs for the disposal site.
Based upon the number of RAAs that were retained, there are approximately 18 potential remedial strategies that could
be evaluated in the detailed evaluation. However, there are RAAs that are consistent among remedial strategies that
would likely achieve a Temporary or Permanent Solution including excavation, stabilization, institutional controls, and
MNA. These RAAs would address metals, PCBs, and VOCs in overburden soil. However, VOCs in the saturated
overburden would require one of three RAAs to achieve RAOs including MPE, PRB, or in-situ thermal remediation.

Therefore, a detailed evaluation was completed using MPE, PRB, and in-situ thermal remediation to address VOCs in
overburden groundwater and ultimately pore water in the Neponset River. The other strategies would not achieve

RAOs and therefore, were not included in the detailed evaluation provided in the next section.
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11. DETAILED EVALUATION OF REMEDIAL STRATEGIES

Based upon the initial evaluation and a review of the possible combination of RAAs to achieve RAOs, only three
remedial strategies consisting of a combination of different RAAs were ultimately retained and reviewed in detail for
the disposal site. The purpose of this detailed evaluation was to assess the practicability of implementing each remedial
strategy at the disposal site, the effect of such strategy on projected time frames for remedial action, the effectiveness
of such strategy in meeting the RAOs, and the impact of such strategy on remedial costs for the disposal site.

Under the provisions of the MCP, the detailed evaluation and selection of a strategy for a disposal site must consider:

(a) alternatives which reuse, recycle, destroy, detoxify or treat OHM, where feasible, to minimize the need
for long-term management of contamination at or from a disposal site;

(b) containment measures as feasible Permanent Solutions only where reuse, recycling, destruction,
detoxification and treatment are not feasible; and

(c) remedial actions to reduce the overall mass and volume of OHM at a disposal site to the extent feasible,
regardless of whether it is feasible to achieve one or more Temporary Solutions and/or Permanent
Solutions or whether it is feasible to achieve background for the entire disposal site.

11.1 DETAILED EVALUATION CRITERIA

Based on the results of the initial screening presented in Section 10 and a review of the multiple potential remedial
strategies, only three potential strategies remain, for further review in a detailed evaluation using the criteria listed
below.

e Comparative Effectiveness (310 CMR 40.0858(1)) — Each of the remedial strategies is evaluated on its
effectiveness in achieving a permanent or temporary solution as defined by the MCP 310 CMR 40.1000, at
reusing, recycling, destroying, detoxifying or treating OHM at the disposal site; and at reducing levels of
untreated OHM at the disposal site to concentrations that achieve or approach background.

o Short- and Long-Term Reliability (310 CMR 40.0858(2)) — The comparative short-term and long-term
reliability of the strategies includes the degree of certainty that the alternative will be successful and the
effectiveness of any measures required to manage residues or remaining wastes or control emissions or
discharges to the environment.

¢ Implementability (310 CMR 40.0858(3)) — The comparative difficulty in implementing each strategy in terms
of technical complexity of the alternative; the integration of the strategy with nearby facility operations and
other current or potential remedial actions; any necessary monitoring, operations, maintenance or disposal
site access requirements or limitations; the availability of necessary services, materials, equipment, or
specialists; the availability, capacity and location of necessary off-site treatment, storage and disposal
facilities; and whether the strategy meets regulatory requirements for any likely approvals permits or licenses
required by state, federal, or local agencies will be examined.

o Relative Cost (310 CMR 40.0858(4)) — Costs of implementing the strategy (including design, construction,
labor, permits, disposal, and OM&M costs); costs of environmental restoration and/or potential damages to
natural resources, and the relative consumption of energy resources in the operation of the strategy and the
externalities associated with the use of the resources will be evaluated.

o Risk (310 CMR 40.0858(5)) — Evaluation of the risks associated with the implementation of the remedial
strategy with regard to the short-term on-site and off-site risks posed during implementation of the strategy;
on-site and off-site risks posed over the period of time required for the strategy to attain applicable remedial
standards; and the potential risk of harm to health, safety, public welfare or the environment after the
completion of the remedial strategy will be assessed.
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o Benefit (310 CMR 40.0858(6)) — Analysis of the benefits of restoring natural resources; providing for the
productive reuse of the disposal site; the avoided costs of relocating people, businesses, or providing
alternative water supplies, and the avoided lost value of the disposal site will be conducted.

o Relative Timeliness (310 CMR 40.0858(7)) — All remedial strategies will be examined to determine if
eliminating any uncontrolled sources of OHM and achieving a level of No Significant Risk is achievable in an
efficient time frame.

o Non-Pecuniary Interests (310 CMR 40.0858(8)) — All remedial strategies will be evaluated to determine the
relative effect upon non-pecuniary interests, such as aesthetic values, community concerns, etc. Additionally,
each strategy was evaluated in terms of sustainable practices that emphasize the need to evaluate core
elements of clean-up projects and to weigh the environmental trade-offs of potential strategies.

11.2 DETAILED EVALUATION OF REMEDIAL STRATEGIES

As previously indicated, three strategies have been retained for detailed evaluation on the basis that each strategy
contains a combination of RAAs which may lead to the achievement of a Temporary or Permeant Solution over time.
Each alternative was evaluated on its ability to eliminate or sufficiently reduce residual mass in the overburden soil and
groundwater source areas with the intent of reducing concentrations in bedrock groundwater and pore water associated
with the Neponset River (i.e., achieve the RAQ). Table 15 presents each strategy, the RAAs that make up each
strategy, and the criteria used during the evaluation process.

11.3 COMPARATIVE ANALYSIS SUMMARY

The comparative analysis performed for each of the remedial strategies evaluated in the detailed analysis relative to
the MCP evaluation criteria is provided in a side-by-side comparison in Table 15. The purpose of this analysis was to
identify the advantages and disadvantages of each strategy relative to one another and to aid in the selection of a
remedial strategy.
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12. FEASIBILITY EVALUATION

Three remedial strategies have been identified as being “reasonably likely to be feasible” for the treatment of the
overburden, bedrock, and surface water/sediment at the disposal site. The three strategies, all of which underwent an
initial screening (see Section 10) and a detailed technical review (see Section 11), are remedial strategies that are
comprised of combinations of RAAs that have the potential to achieve the established RAOs for the disposal site. The
combination of RAAs are summarized in Table 15.

Under MCP regulations, reasonably likely alternatives or strategies must undergo a feasibility evaluation. The feasibility
evaluation is a comprehensive five-part analysis used to determine if a potential remedial alternative is “feasible” and
to aid in the selection of a final remedy. In accordance with the MCP, reasonably likely technologies are evaluated to
determine the feasibility of the particular alternative in:

(@) Implementing a Permanent Solution at the disposal site;
b) Reducing the concentrations of OHM in the environment to levels that achieve or approach background;
c

d

Reducing the concentrations of OHM in soil to levels at or below applicable soil UCLs;

(b)
(c)
(d) Eliminating, preventing or mitigating Critical Exposure Pathway(s); and

(e) Eliminating or controlling each source of OHM and controlling migration of OHM in support of a Permanent or
Temporary Solution.

The feasibility evaluation for the disposal site is presented in the following sections and addresses the feasibility of the
each of the three strategies in terms of its technological feasibility, risk reduction, benefit cost effectiveness, timeliness,
and other considerations. The feasibility evaluation and strategy selection discussion that follows builds on the initial
screening and detailed analysis presented in Sections 10 and 11 of this Report and is consistent with relevant
definitions, standards, and interpretation set forth in MCP regulations and supporting guidance documents.
Conclusions regarding the feasibility of achieving a Temporary or Permanent Solution are presented in Section 12.6.

12.1 FEASIBILITY OF ACHIEVING A PERMANENT OR TEMPORARY SOLUTION

In general accordance with the MCP, the objective of the Phase Il process is to select an RAA or combination of RAAs
(strategy) that would result in a “Permanent Solution” for the disposal site, provided that the selected alternative
represents a “feasible” means of achieving pre-established disposal site RAOs. If a Permanent Solution is not
achievable or feasible, then a “Temporary Solution” that eliminates all substantial hazards may be appropriate.
However, even if a Permanent Solution is considered to be achievable or feasible, it may not necessarily be selected
for implementation if it is found to be less timely and less cost-effective than a Temporary Solution.

Potential remedial strategies that would result in a Permanent Solution are, by definition, considered to be “feasible”
unless it is shown that:

(@) The remedial strategy is not technologically feasible;

(b) The costs of conducting, or the risks resulting from the remedial strategy would not be justified by the benefits,
considering such factors as potential damage to human health or the environment, cost of environmental
restoration, long term operation and maintenance costs, and non-pecuniary values as determined by the
benefit-cost analysis;

(c) Individuals with the expertise needed to effectively implement the remedial strategy would not be available,
regardless of arrangements for securing their services;

(d) The remedial strategy would necessitate land disposal other than at the site itself and no off-site facility is
available in the Commonwealth or in other states that is in full compliance with all applicable federal and state
regulatory requirements; or
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(e) Aremedial strategy is selected for a portion of a disposal site for which the source of the OHM is not located
thereon, and the elimination or control of such source cannot currently be achieved by the party conducting
the response actions at that portion of the disposal site. In such instances, a Temporary Solution shall be
implemented for that portion of the disposal site to which the selected strategy applies.

Each of these five elements is evaluated individually below.

12.1.1 Technological Feasibility

Under the MCP, a remedial action alternative or remedial strategy is considered to be “technologically feasible” unless:

(a) existing technology or reasonable modifications of existing technology cannot remediate the OHM present at
the disposal site to the extent necessary to attain a level of No Significant Risk, or, when required to be
considered, to levels that approach or achieve background;

(b) the reliability of the identified alternative has not been sufficiently proven at other sites or through pilot tests
and a substantial uncertainty exists as to whether it will effectively reduce risk; or

(c) the identified alternative cannot comply with or be modified to comply with applicable regulatory requirements.

Each of the RAAs and three strategies evaluated has the potential for mass reduction in soil, bedrock, groundwater,
sediment and surface water. Based upon available data, mitigating overburden source areas will likely have a
significant impact on sediment, pore water, surface water, and bedrock groundwater concentrations, particularly for
chlorinated VOCs. These source reduction measures will address a majority of the risks at the disposal site. However,
institutional controls will likely be needed to prevent unnecessary COC exposure to human receptors.

It is anticipated that each of the alternatives evaluated has the potential to be designed and implemented to comply
with applicable regulatory requirements and permits. However, as discussed throughout the remedial evaluation, the
intrusive alternatives (excavation/dredging alternatives) will result in significant disruption, if not destruction, of the
natural resources, which may present challenges throughout the process. Therefore, due to the magnitude of potential
resource destruction, permitting of any of the intrusive alternatives would be challenging.

Based on information provided in this Report, there are enough available and effective RAAs for source reduction that
a Permanent Solution is technologically feasible for the disposal site. Though there is some uncertainty regarding the
ability to achieve a condition of NSR in bedrock groundwater concentrations and will depend upon the effectiveness of
the overburden RAAs and data collected during the Phase Il and Phase Il process that indicated that bedrock
concentrations may be a result of improperly installed wells in source areas or other factors.

12.1.2 Benefit - Cost Analysis
The benefit of implementing a strategy to achieve RAOs is considered to justify the related costs unless:
(@) the incremental cost of conducting the remedial action alternative is substantial and disproportionate to the
incremental benefit of risk reduction, environmental restoration, and monetary and non-pecuniary values;

(b) the risk of harm to health, safety, public welfare, or the environment posed by the implementation of the
alternative cannot be adequately controlled; or

(c) the alternative would destroy more than 5,000 square feet of wetlands or wildlife habitat, or would otherwise
result in substantial deleterious impacts to the environment, and

1. other feasible Temporary or Permanent Solutions exist;

2. the OHM, if any, that have come to be located in such resources do not bio-accumulate and are not likely
to migrate; and
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3. the damage to such resources resulting from the implementation of the alternative would be permanent
and irreparable.

The estimated timeframe for each RAA, the applicable media, and the estimated cost range for the RAAs that were
included in the three strategies are provided below. These costs were developed without completing pre-design
investigations or designs that would be provided in a Phase IV Remedy Implementation Plan (RIP).

Remedial Alternative TBeIative Media Cost Range 5
imeframe Low High
Institutional Controls (AUL) <1year OB, BR $15,000 $30,000
Monitored Natural Attenuation (MNA) ~ 10 years BR $100,000 $200,000
Permeable Reactive Barrier (PRB) ~30 years OB $2,000,000 $4,000,000
Soil Stabilization <1 year OB $50,000 $150,000
Multi-Phase Extraction (MPE) ~25 years OB $3,000,000 $5,000,000
Excavation & Off-Site Disposal <2years OB $1,000,000 $4,000,000
In-Situ Thermal Remediation <2years OB $2,000,000 $4,000,000
Notes:
1. BR = bedrock.
2. OB = overburden
3. SED = sediment
Strategy & Anticipated Sequence TBeIative Cost Range -
imeframe Low | High
Strategy #1
1a. Excavation & Off-Site Disposal
1b. Soil Stabilization (metals only) <Zyears 1,050,000 4,150,000
2. In-Situ Thermal (VOCs and LNAPL) <2 years $2,000,000 $4,000,000
3. MNA in Bedrock ~ 10 years $100,000 $200,000
4. AUL <1 year $15,000 $30,000
TOTAL = $3,165,000 $8,380,000
Strategy #2
1a. Excavation & Off-Site Disposal
1b. Soil Stabilization (metals only) <Zyears 1,050,000 4,150,000
2. MPE ~25 years $3,000,000 $5,000,000
3. MNA in Bedrock ~ 10 years $100,000 $200,000
4. AUL <1year $15,000 $30,000
TOTAL = $4,165,000 $9,380,000
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- Relative Cost Range
Strategy & Anticipated Sequence Timeframe Low High
Strategy #3

1a. Excavation & Off-Site Disposal

1b. Soil Stabilization (metals only) <2 years $1,050,000 $4,150,000

2.PRB ~25-30years | §$2,000,000 $4,000,000

3. MNA in Bedrock ~ 10 years $100,000 $200,000

4. AUL <1year $15,000 $30,000
TOTAL = $3,165,000 $8,380,000

Based upon site conditions, there is more uncertainty with the effectiveness of Strategies #2 and #3 with regard to
achieving RAOs. In general, MPE and PRBs typically take longer due to back diffusion, distribution problems, long
term equipment operation and many more factors. Therefore, it is possible that the ranges in costs for Strategies #2
and #3 may be higher than the range provided. In addition, PRBs are not as effective at remediating source areas and
are typically used to control off-site migration and combined with other RAAs to address source areas.

Intrusive alternatives, such as excavation with soil stabilization or thermal treatment, in the source areas are less likely
to result in harm. Access to the disposal site is controlled through a perimeter fence and more than half of the disposal
site is covered by the former building foundation. Because most of the disposal site is occupied by the former building
foundation, the implementation of potential source area alternatives will result in minimal destruction or alteration of
the upland habitat areas. However, some portions of the upland area and embankment would require clearing and
grubbing to provide access to areas for remediation activities.

Cost-benefit analyses demonstrate that while the economic costs of intrusive, engineered solutions such as dredging,
excavation, and/or thermal are high, they are not disproportionate to the actual reduction in risk that would be achieved.
As a result, a Permanent Solution is justified through the benefit-cost analysis.

12.1.3 Availability of Individuals with Requisite Expertise

Individuals with the expertise needed to effectively implement the alternatives are available.

12.1.4 Off-Site Land Disposal Considerations

Several alternatives necessitate land disposal of soil, sediments, or remediation waste generated during treatment
processes at locations other than at the disposal site. Off-site facilities are available that are in full compliance with all
applicable federal and state regulatory requirements.

12.1.5 Sources Not Within Control of the Disposal Site

The sources of OHM have been controlled at the disposal site in that the operations at the Property ceased in 1983,
sources of OHM were removed prior to building demolition, and the building was razed in 2013.

12.2 FEASIBILITY OF ACHIEVING OR APPROACHING BACKGROUND

The selected remedial strategies for the source areas account for the extraction, treatment, and/or stabilization of
COCs. Every effort will be made to remove all COCs present at the disposal site to background conditions. However,
the potential exists for residual concentrations of COCs (e.g., PCBs, VOCs, metals) to persist. To achieve background
concentrations of COCs would require the removal of all trees, vegetation, and the top 20 feet of soil across the entire
disposal site, which is not feasible. Strategy #3 has some uncertainty with regard to being able to achieve or approach
background because it is not necessarily a source area treatment and is unlikely to mitigate residual ganglia and
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elevated soil concentrations in the vadose zone. The remaining strategies (#1 and #2) will likely meet RAOs but not
approach or achieve background conditions without an institutional control.

12.3 FEASIBILITY OF REDUCING CONCENTRATIONS BELOW UCLS

Source reduction on the disposal site will reduce concentrations of OHM in soil and groundwater to below the applicable
UCLs through extraction, treatment, and/or stabilization. UCLs are only applicable to soil and groundwater; therefore,
an evaluation of the UCLs in sediment and surface water was not conducted.

12.4 FEASIBILITY OF ELIMINATING, PREVENTING, OR MITIGATING CEPS

There are no Critical Exposure Pathways at the disposal site.
12.5 FEASIBILITY OF CONTROLLING SOURCES AND MIGRATION OF OHM AND REMOVING NAPL

The three strategies will control or eliminate sources thereby controlling migration of OHM. The source of the limited
aerial extent of LNAPL has also been removed and the extent is not expected to change. Two of the three strategies
(#1 and #2) will remove LNAPL whereas strategy #1 will not remove LNAPL. DNAPL has not been measured in wells
but is expected to be present in the form of ganglia based upon soil and groundwater concentrations. Strategies #1
and #2 will address the presence of ganglia at the disposal site whereas Strategy #3 will not remove the ganglia.

12.6 RESULTS OF FEASIBILITY EVALUATION

Based on an evaluation of the MCP feasibility criteria above, the disposal site is eligible for the submittal of a Permanent
Solution Statement, signifying that a Permanent Solution will be achieved through implementation of remedial
strategies # 1 and # 2. However, remedial strategy # 3 would likely result in a Temporary Solution based upon
information provided in this Report.
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13.SELECTED REMEDIAL ACTION ALTERNATIVE SUMMARY

The selected remedial strategy for the overburden soil and groundwater, LNAPL, bedrock groundwater, and pore water
is a combination of RAAs that will lead to a condition of No Significant Risk and a Permanent Solution for the disposal
site. Please note that surface water was ruled out as a media of concern and sediment will require further investigation
for metals relative to background concentrations. Therefore, the strategy does not contemplate RAAs for sediment at
this time.  Implementation of an AUL with these alternatives will be required should COPC concentrations not achieve
or approach background. It is believed that the selected remedial strategy (#1) will achieve the site-specific remedial
goals. The RAAs included in strategy #1 are as follows:

e Overburden Soil, LNAPL, Groundwater, and Pore Water — In-Situ Thermal Remediation, soil excavation
with stabilization, and AUL.

e Bedrock - MNA and AUL.

These RAAs were selected based on their implementability, effectiveness and reliability in reaching a Permanent
Solution, as well as the costs, risks, benefits and timing involved with implementing each alternative. A Permanent
Solution will be achieved upon completion of the RAAs, when the disposal site RAOs are attained, COPC
concentrations are below risk-based cleanup levels and a condition of No Significant Risk of harm to human health,
public welfare, and the environment is achieved.
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14, COMPLETION STATEMENT

This Phase Il RAP was prepared in general accordance with the MCP and meets the Phase Ill RAP performance
standards summarized in the MCP. RAAs, which are reasonably likely to achieve a Permanent Solution, were
evaluated in this Report. Pre-design investigations will be completed to refine the scope and design of the RAAs prior
to preparing the Phase IV RIP. Woodard & Curran anticipates that the selected remedial strategy will eventually achieve
a condition of No Significant Risk to human health, safety, public welfare, and the environment via the excavation and
stabilization of soil, in-situ thermal remediation of VOCs and LNAPL in the overburden, MNA in bedrock groundwater,
and implementation of an AUL.
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15. PUBLIC INVOLVEMENT

A draft of this Phase Il RAP was provided for public comment on December 19, 2015 in accordance with the May 2005
Public Involvement Plan (PIP). This Report was transmitted to interested parties and the Brownfields Support Team
(BST) using the online repository located at http://dnd.cityofboston.gov/#page/LewisChemical and the Hyde Park
Branch of the Boston Public Library. The public was provided with 20 calendar days to review and comment of the
contents of this Report. Comments were reviewed and this Report was updated accordingly where warranted. A
summary of comments received as well as responses to those comments was prepared and a copy of the response
summary was sent to the PIP group, placed at the above-referenced webpage, and included in Appendix M of this
Report.

Notices of the availability of this Report was provided to the Chief Municipal Officer (Mayor Martin J. Walsh) and the
Boston Public Health Commission for the City of Boston concurrently with the submittal of the final Phase IIl RAP to
MassDEP. A copy of these letters were also provided to the MassDEP with this Report.

Notice of Environmental Sampling letters for data collected on the DCR property were provided to DCR and their
consultant, CDW, on September 24 and October 21, 2015.

Copies of the City notification letters, PIP letters, response to comments, and the Notice of Environmental Sampling
letters, are included in Appendix M.
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16. SCHEDULE FOR PHASE IV IMPLEMENTATION

Prior to the Phase IV RIP, bench scale test(s) and/or pilot stud(y/ies) will be performed to evaluate full-scale design
parameters. Implementation of the selected remedial approach will proceed under the Phase IV RIP in stages as
follows:

Stage 1 - Excavation, stabilization, and off-site disposal of PCB, metal, and VOC-impacted soil (hot spots) above the
water table.

Stage 2 - In-Situ Thermal Remediation for VOCs and LNAPL.

Stage 3 - Additional sediment sampling to evaluate potential background conditions and extent of metal impacts near
the disposal site and determine course of action for river sediment.

Stage 4 - Implement MNA for bedrock.
Stage 5 - prepare and submit an AUL.
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17. LIMITATIONS

The activities described in this report were performed consistent with generally accepted professional consulting
principles and practices. No other warranty, express or limited is implied. These services were performed consistent
with the agreement with our client. The conclusions presented in this Report were based upon the services described
and not on scientific tasks or procedures beyond the scope of described services or time or budgetary constraints. Any
statement or opinion contained in this report prepared by Woodard & Curran shall not be construed to create any
warranty or representation that the property is free of pollution or complies with any or all applicable regulatory or
statutory requirements; or that the property is fit for any particular purpose. Unless otherwise indicated in this Report,
no attempt was made to check on the compliance of present or past owners of the disposal site with federal, state, or
local laws and regulations. Woodard & Curran Inc. shall not be responsible for conditions or consequences arising
from relevant facts that were concealed, withheld or not fully disclosed at the time the evaluation was performed.

Results of the activities contained in this report apply to conditions existing when services were performed and are
intended only for the client, purposes, locations, time frames, and project parameters indicated. We are not responsible
for the impacts of any changes in environmental standards, practices, or regulations subsequent to performance of
services. We do not warrant the accuracy of information supplied by others or the use of segregated portions of this
report.

This report is solely for the use and information of our client unless otherwise noted. Any reliance on this report by a
third party is at such party’s sole risk.
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TABLE 1
SUMMARY OF GROUNDWATER VOC ANALYSES

Former Lewis Chemical Facility, Boston, Massachusetts

Well ID B1/0W1 ESM-01 ESM-02 ESM-03 ESM-03B-S ESM-03B-D ESM-04 ESM-05
Screen Interval (ft) ow2 | ows | ucLs UNKNOWN 7-22 5-20 4-14 30-40 60-70 4-14 3-18
Date Sampled 6/25/02 | 6/22/12] 6/25/02 | 4/7/06 | 6/22/12 | 7/20/15 | 6/25/02 | 4/6/06 | 6/21/12 | 9/25/14]6/25/02 | 4/7/06 | 6/22/12 | 9/29/14 [3/20/15 | 7/16/15 |4/7/06 [6/22/12 | 9/26/14 | 3/20/15 | 7/16/15 |4/7/06 [6/21/12 | 9/26/14 | 3/20/115 | 7/17/15 | 6/25/02 [4/10/06 |6/21/12 | 6/25/02 | 4/10/06 | 6/22/12 | 9/25/14 | 3/20/15 |7/16/15
Analytes | Units *
Volatile Organic Compounds (VOCs)

1,1,1,2-Tetrachloroethane ug/L 10 50,000 | 100,000] 25 <2 <400 | <2 <2 <10 <10 <2 <2 <2 | <2500 | <400 | <400 | <500 | <500 | <400 | <40 [ <40 | <100 [ <100 <40 ] <400 [ 12 <1000 <250 <400 <100 | <20 <2 | <10000 | <20 | <2000 [ <1000 | <1000 | <800
1,1,1-Trichloroethane ug/L 4,000 | 20,000 | 100,000 | 150 <2 5900 | 18 10 660 100 4 58 60 | 34000 | 25000 | 15000 | 12000 | 5920 | 26000 | 7800 | 2400 | 1660 | 1580 1700 123000 | 26000 | 22600 8140 18000 740 900 77 | 210000 | 280000 | 130000 [ 56100 | 76800 |130000
1,1,2-Trichloroethane ug/L 900 | 50,000 | 100,000 NA <2 NA <2 <2 <10 NA <2 <2 <2 NA <400 | <400 [ <500 | <500 | <400 | <40 | <40 | <100 | <100 <40 ] <400 [ 110 | <1000 <250 <400 NA <20 <2 NA <400 | <2000 | <1000 | <1000 [ <800
1,1,2-Trichlorotrifluoroethane ug/L - - - NA NA NA NA NA 34 NA NA NA NA NA NA NA 3320 | 550 3400 NA NA 1110 | 1220 1200 | NA NA 6940 1130 5900 NA NA NA NA NA NA 4190 5700 [ 6300
1,1-Dichloroethane ug/L 2,000 | 20,000 | 100,000 | 290 19 2500 [ 110 | 270 360 140 69 140 140 | 2900 | 1600 | 1500 | 1460 | <500 | 2200 | 230 60 <100 | <100 4 430 | 1600 | <1000 388 660 550 500 150 | 5500 | 4900 | 3000 1320 1740 [ 2300
1,1-Dichloroethene uglL 80 30,000 | 100,000 5 <2 230 <1 1 <5 15 <1 4 <1 2700 | 310 300 <500 | <500 380 | 1200 | 570 323 377 400 | 3000 | 5000 | 5230 1700 5200 75 <10 <2 | 15000 | 2800 | 1200 [ <1000 | <1000 | 1700
1,2,3-Trichloropropane ug/L - - - NA <2 NA <2 <2 <10 NA 5 <2 <2 NA <400 | <400 | <500 | <500 | <400 | <40 [ <40 | <100 [ <100 <40 ] <400 | <10 [ <1000 <250 <400 NA <20 <2 NA <400 | <2000 [ <1000 | <1000 | <800
1,2,4-Trichlorobenzene uglt 200 | 50,000 | 100,000) <15 <2 <400 | <2 <2 <10 21 14 9 4 <2500 | <400 | <400 [ <500 | <500 | <400 | <40 | <40 | <100 | <100 <40 ] <400 | <10 [ <1000 <250 <400 <100 [ <20 <2 | <10000 | <400 | <2000 | <1000 | <1000 | <800
1,2,4-Trimethylbenzene ug/L - - - <15 <2 <400 | <2 <2 <10 34 34 <2 <2 | <2500 [ <400 | <400 | <500 | <500 | <400 | <40 | <40 [ <100 | <100 <40 ] <400 | 49 <1000 <250 <400 <100 | <20 <2 | <10000 | <400 | <2000 [ <1000 | <1000 | <800
1,2-Dichlorobenzene ug/lL 8,000 | 2,000 | 80,000 <15 <2 98 83 <2 <10 150 98 23 14 1300 | 850 590 <500 | <500 450 140 Lyl <100 | <100 42 <400 | 580 [ <1000 <250 <400 <100 | <20 <2 | <10000 | <400 | <2000 [ <1000 | <1000 | <800
1,2-Dichloroethane uglL 5 20,000 | 100,000 6 <2 340 3 7 <10 7 <2 <2 <2 | <2500 | <400 | <400 | <500 | <500 | <400 | 470 | 130 [ <100 | <100 68 1600 | 2600 | 2480 1240 1800 28 <20 5 5500 [ 1300 | <2000 | <1000 | <1000 [ <800
1,3,5-Trimethylbenzene ug/L - - - <15 <2 <400 | <2 <2 <10 11 <2 <2 <2 ]| <2500 [ <400 | <400 | <500 | <500 | <400 | <40 | <40 [ <100 | <100 <40 ] <400 | 20 <1000 <250 <400 <100 | <20 <2 | <10000 | <400 | <2000 [ <1000 | <1000 | <800
1,3-Dichlorobenzene ug/L 6,000 | 50,000 | 100,000 NA <2 NA <2 <2 <10 NA 11 <2 <2 NA <400 | <400 | <500 | <500 | <400 | <40 [ <40 | <100 [ <100 <40 ] <400 | <10 [ <1000 <250 <400 NA <20 <2 NA <400 | <2000 [ <1000 | <1000 | <800
1,4-Dichlorobenzene uglt 60 8,000 | 80,000 <15 17 <400 | <2 <2 <10 3 6 19 9 <2500 | <400 | <400 [ <500 | <500 | <400 | <40 | <40 | <100 | <100 <40 ] <400 | <10 [ <1000 <250 <400 <100 [ <20 <2 | <10000 | <400 | <2000 | <1000 | <1000 | <800
1,4-Dioxane™* ug/L 6,000 | 50,000 | 100,000 NA <50 NA | <50 | <50 | <250 NA | <50 | <50 <50 NA NA | <10000 | <10000 [<10000| <2.5 NA | <1000 | <2000 | <2000 | <0.25 | NA | <250 | <20000 | <5000 <1.2 NA <500 [ <50 NA  [<10000 |<50000 | <20000 |<20000 | 55
4-Isopropyltoluene ug/L - - - <15 <2 81 11 <2 <10 33 <2 <2 <2 ]| <2500 [ <400 | <400 | <500 | <500 | <400 | <40 | <40 | <100 | <100 <40 ] <400 | <10 [ <1000 <250 <400 <100 [ <20 <2 | <10000 | <400 | <2000 | <1000 | <1000 | <800
4-Methyl-2-pentanone ug/L 50,000 | 50,000 | 100,000| <15 <2 <400 | <10 <2 <50 <10 | <10 <2 <2 | <2500 | <2000 | <400 | <5000 | <5000 | <2000 | <200 [ <40 | <1000 | <1000 | <200 |<2000| 110 | <10000 [ <2500 | <2000 | <100 | <100 <2 ] <10000 | <2000 | <2000 | <10000 | <10000 | <4000
Acetone ug/lL 50,000 | 50,000 | 100,000| <15 <10 | <400 [ <10 | <10 <50 <10 | <10 | <10 <10 | <2500 | <2000 | <21000 | <5000 | <5000 | <2000 | <200 [ <200 | <1000 [ <1000 | <200 |<2000| <50 | <10000 [ <2500 | <2000 | <100 [ <100 | <10 |J<10000 [ <100 [<10000 [ <10000 |<10000 | <4000
Benzene™ uglt 1,000 | 10,000 | 100,000] <15 <2 <400 | <2 <2 <10 <10 <2 <2 <2 | <2500 | <100 | <400 | <500 [ <50 <400 | <40 | <40 | <100 <50 <40 ] <400 [ 62 <1000 <50 <400 <100 | <20 <2 | <10000 | <400 | <2000 [ <1000 | <200 | <500
Bromoform ug/L 700 | 50,000 | 100,000 NA <2 NA <2 <2 <10 NA 2 <2 <2 NA <400 | <400 | <500 | <500 | <400 | <40 [ <40 | <100 [ <100 <40 ] <400 | <10 [ <1000 <250 <400 NA <20 <2 NA <400 | <2000 [ <1000 | <1000 | <800
Chlorobenzene ug/lL 200 1,000 | 10,000 <15 <2 <400 | <2 <2 <10 <10 17 16 10 | <2500 [ <400 | <400 | <500 | <500 | <400 | <40 | <40 [ <100 | <100 <40 | <400 | 78 <1000 <250 <400 <100 | <20 <2 | <10000 | 2300 | 2100 [ <1000 | 2820 | 2900
Chloroethane ug/L - - - 190 5 <400 | 54 17 <10 <10 <2 <2 <2 ]| <2500 [ <400 | <400 | <1000 [ <1000 | <400 | <40 | <40 | <200 | <200 <40 ] <400 | <10 [ <1000 <500 <400 <100 | <20 <2 | <10000 [ <400 [ <2000 [ <2000 | <2000 | <800
Chloroform uglt 50 20,000 | 100,000 <15 <2 <400 | <2 <2 <10 <10 <2 <2 <2 | <2500 | <400 | <400 | <500 | <500 | <400 | <40 | <40 | <100 [ <100 <40 ] <400 [ 36 <1000 <250 <400 <100 | <20 <2 | <10000 | <20 | <2000 [ <1000 | <1000 | <800
cis-1,2-Dichloroethene ug/L 20 50,000 | 100,000 | 360 49 | 11000 [ 13 670 1600 96 <2 180 68 | 60000 | 63000 | 46000 | 29700 | 24200 | 90000 | 92 190 192 298 210 ] <400 | 640 [ <1000 <250 <400 3000 | 2700 | 280 | 52000 | 110000 | 100000 [ 62900 | 47700 | 95000
Ethylbenzene** ug/L 20,000 | 5,000 | 100,000 3 <2 <400 9 <2 <10 46 18 4 <2 1800 | 1600 830 <500 | <50 530 55 <40 | <100 <50 <40 | <400 | 210 | <1000 <50 <400 <100 | <20 <2 | <10000 | <400 | <2000 [ <1000 286 2900
Isopropylbenzene ug/L - - - <15 <2 <400 | <2 <2 <10 2 <2 <2 <2 ]| <2500 [ <400 | <400 | <500 | <500 | <400 | <40 | <40 [ <100 | <100 <40 ] <400 | <10 [ <1000 <250 <400 <100 [ <20 <2 | <10000 | <400 | <2000 | <1000 | <1000 | <800
Methylene Chloride ug/L 2,000 | 50,000 | 100,000 | <15 <2 2300 | <5 <2 <10 <10 <5 <2 <2 | <2500 | <1000 | <400 | <1000 | <1000 | <400 | 2900 [ 62 <200 | <200 <40 |12000| 18000 | 16000 5560 12000 | <100 [ <50 <2 | <10000 | 1300 | <2000 [ <2000 | <2000 | <800
Methyl tert butyl ether** ug/lL 50,000 | 50,000 | 100,000] <15 <2 <400 | <2 <2 <10 <10 <2 <2 <2 | <2500 | <200 | <400 | <500 [ <50 <400 | <40 | <40 | <100 <50 <40 ] <400 [ <10 | <1000 <50 <400 <100 | <20 <2 | <10000 [ <400 [ <2000 [ <1000 | <200 | <800
Naphthalene™* ug/L 700 | 20,000 | 100,000 | <15 <2 <400 | <5 <2 <10 13 <5 <2 <2 | <2500 | <500 | <400 | <500 | <50 9.3J- | <100 | <40 [ <100 <50 0.8 ]<1000 24 <1000 <50 4.2 <100 | <50 <2 ] <10000 | <1000 | <2000 [ <1000 | <200 | 5.8J-
n-Propylbenzene ug/L - - - <15 <2 <400 | <2 <2 <10 4 <2 <2 <2 ]| <2500 [ <400 | <400 | <500 | <500 | <400 | <40 | <40 [ <100 | <100 <40 ] <400 | <10 [ <1000 <250 <400 <100 [ <20 <2 | <10000 | <400 | <2000 | <1000 | <1000 | <800
Sec-Butylbenzene ug/L - - - <15 <2 <400 | <2 <2 <10 12 12 4 <2 | <2500 [ <400 | <400 | <500 | <500 | <400 | <40 | <40 [ <100 | <100 <40 ] <400 | <10 [ <1000 <250 <400 <100 [ <20 <2 | <10000 | <400 | <2000 | <1000 | <1000 | <800
Tetrachloroethene ug/L 50 30,000 | 100,000 25 2 770 21 8 34 4 <2 8 2 9100 | 4300 650 825 [ <500 430 ] 6900 | 2700 | 2700 | 2610 2900 |14000| 14000 | 14000 3320 12000 | <100 | <20 9 17000 | 21000 | 12000 [ 5420 | 19100 | 18000
Toluene** ug/L 50,000 | 40,000 | 100,000 | 300 <2 560 8 <2 <10 110 19 3 <2 | 55000 | 40000 | 18000 | 10200 | 161 16000 | 420 | <40 | <100 <50 <40 | 2500 | 3700 | 2250 252 1600 100 <20 <2 | 77000 | 38000 | 24000 [ 6930 | 27200 | 31000
Trans-1,2-Dichloroethene ug/L 80 50,000 | 100,000 12 2 <400 3 4 12 3 2 4 3 <2500 | <400 | <400 [ <500 | <500 680 <40 | <40 | <100 | <100 <40 | <400 | 17 <1000 <250 <400 73 53 18 ] <10000 | 460 | <2000 | <1000 | <1000 | <800
Trichloroethene ug/L 5 5,000 | 50,000 150 5 3400 | 16 18 96 13 <2 83 3 33000 | 9400 470 <500 | <500 [ <400 ]19000)| 8400 | 4490 | 3380 | 6000 |J57000) 67000 [ 67500 | 16300 | 68000 54 <20 7 | 250000 | 360000 | 170000 [ 34000 | 83000 |130000
Trichlorofluoromethane ug/L - - - <15 <2 <400 | <2 <2 <10 <10 <2 <2 <2 | <2500 | <400 | <400 | <500 | <500 | <400 | <40 | <40 | <100 [ <100 <40 ] <400 [ 180 | <1000 <250 <400 <100 | <20 <2 | <10000 | <400 | <2000 [ <1000 | <1000 | <800
Vinyl Chloride ug/L 2 50,000 | 100,000 | 260 3 130 22 140 12 270 <2 58 21 | <2500 [ <400 740 1380 | <500 | <400 | <40 | <40 | <100 | <100 <40 | <400 | 28 <1000 <250 <400 340 25 200 | <10000 | 490 [ <2000 [ <1000 | <1000 | <800
Xylenes, Total** uglL 3,000 | 5,000 | 100,000 7 <2 110 7 <2 <20 76 16 5 <4 | 7100 | 6700 | 3460 | 1500 | <150 [ 1790 61 <40 | <300 [ <300 <80 | <400 | 840 | <3000 <150 <800 <100 | <20 <2 ] <10000 | 610 | <2000 [ <3000 | <3000 | 990

Notes:

Analytes detected above the laboratory reporting limit (LRL) are presented in bold

font.

< = Analyte is not detected above the LRL presented.
* = Field duplicate - highest detected concentration or, if all results are non-detect,

the lowest LRL is retained.

** = compounds analyzed by multiple methods - highest detected concentration
or, if all results are non-detect, the lowest LRL is retained.

NA = Not analyzed.
-- = Not available.
ug/L = micrograms per liter.

J = Detected result is qualified as estimated. A plus or minus sign indicates the

direction of potential bias, if known.

UJ = Non-detect result is qualified as estimated.
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TABLE 1
SUMMARY OF GROUNDWATER VOC ANALYSES

Former Lewis Chemical Facility, Boston, Massachusetts

Well ID ESM-05B ESM-06 ESM-07 ESM-08 ESM-08B ESM-09 ESM-10 ESM-11 ESM-12 ESM-13 ESM-14 ESM-15 ESM-16
Screen Interval (ft) ow2 | ows | uveLs 30-40 45-19.5 8-23 5-15 45-55 3-16 717 8-18 9-17 6-17 6-17 3-18 212
Date Sampled 4/10/06 | 6/22/112 | 9/25/14 | 3/20/15 | 7/17/15 | 6/25/02 | 4/10/06 | 6/22/12 | 9/26/14 | 7/16/15 ] 6/25/02 | 4/10/06 | 6/22/12 | 9/29/14 | 7/16/15 | 6/25/02 | 4/6/06 | 6/20/12 |4/6/06 | 6/20/12 | 6/25/02 | 4/10/06 |6/22/12 | 7/17/15 |6/25/02 |4/10/06 | 4/6/06 | 4/6/06 |6/21/12 | 4/6/06 | 6/20/12 | 7/17/15 | 4/6/06 | 6/20/12 [7/20/15] 4/10/06 | 6/20/12 | 4/7/06 |6/21/12
Analytes | Units * *

Volatile Organic Compounds (VOCs)
1,1,1,2-Tetrachloroethane ug/L 10 50,000 | 100,000 <400 <40 <250 <200 <400 <7500 <40 <10 <200 <10 <10 <2 <2 <1 <2 <80 <2 <2 <2 <2 <400 <100 <10 <10 <15 <40 <2 <2 <2 <10 <10 <2 <2 <2 <2 <100 <200 <2 <2
1,1,1-Trichloroethane ug/L 4,000 | 20,000 | 100,000 6300 | 35000 | 11900 | 12000 | 27000 | 160000 | 11000 | 1500 1530 | 1600 140 63 34 20.7 25 23 17 18 2 <2 11000 | 35000 | 1200 | 3500 14 <40 <2 <2 <2 14 <10 5 <2 <2 4 66000 [ 36000 3 2
1,1,2-Trichloroethane uglt 900 50,000 | 100,000§ <20 <40 <250 <200 <400 NA <40 <10 <200 <10 NA <2 <2 <1 <2 NA <2 <2 <2 <2 NA <100 <10 <10 NA <40 <2 <2 <2 <10 <10 <2 <2 <2 <2 130 <200 <2 <2
1,1,2-Trichlorotrifluoroethane ug/L - - - NA NA 4370 6580 14000 NA NA NA 632 340 NA NA NA 2.3 <2 NA NA NA NA NA NA NA NA 480 NA NA NA NA NA NA NA 18 NA NA 5 NA NA NA NA
1,1-Dichloroethane ug/L 2,000 | 20,000 | 100,000 180 150 <250 <200 <400 3600 280 42 600 80 54 58 34 16.7 14 69 16 19 <2 <2 2000 | 3500 520 640 10 91 2 <2 <2 25 17 4 42 15 4 2600 2900 14 9
1,1-Dichloroethene ug/L 80 30,000 | 100,000§ 320 4000 1640 2020 3300 14000 140 15 <200 17 5 <1 <2 <1 <1 <80 <1 <2 <1 <2 290 480 16 39 <15 | <20 <1 <1 <2 <5 <10 <1 <1 <2 <1 920 660 <1 <2
1,2,3-Trichloropropane ug/L - - - <20 <40 <250 <200 <400 NA <40 <10 <200 <10 NA <2 <2 <1 <2 NA <2 <2 <2 <2 NA <100 <10 <10 NA <40 <2 <2 <2 <10 <10 <2 <2 <2 <2 <100 <200 <2 <2
1,2,4-Trichlorobenzene ug/L 200 | 50,000 | 100,000 § <20 <40 <250 <200 <400 <7500 <40 <10 <200 <10 <10 <2 <2 <1 <2 <80 <2 <2 <2 <2 <400 | <100 <10 <10 <15 | <40 <2 <2 <2 <10 <10 <2 <2 <2 <2 <100 <200 <2 <2
1,2, 4-Trimethylbenzene ug/L - - - <20 <40 <250 <200 <400 <7500 <40 <10 <200 <10 <10 <2 <2 <1 <2 <80 <2 <2 <2 <2 <400 | <100 <10 <10 <15 <40 <2 <2 <2 14 <10 <2 <2 <2 <2 <100 <200 15 <2
1,2-Dichlorobenzene ug/L 8,000 | 2,000 | 80,000 93 1000 385 340 1100 1600 <40 34 <200 16 <10 <2 <2 <1 <2 <80 <2 <2 <2 <2 <400 | <100 <10 <10 <15 | <40 <2 <2 <2 <10 <10 <2 <2 <2 <2 <100 <200 3 <2
1,2-Dichloroethane ug/L 5 20,000 | 100,000§ 120 280 <250 <200 <400 <7500 <40 <10 <200 <10 <10 <2 <2 <1 <2 130 11 30 <2 <2 200 290 13 42 <15 | <40 <2 <2 <2 20 <10 <2 <2 <2 <2 2900 480 <2 <2
1,3,5-Trimethylbenzene ug/L - - - <20 <40 <250 <200 <400 <7500 <40 <10 <200 <10 <10 <2 <2 <1 <2 <80 <2 <2 <2 <2 <400 <100 <10 <10 <15 <40 <2 <2 <2 <10 <10 <2 <2 <2 <2 <100 <200 7 <2
1,3-Dichlorobenzene uglt 6,000 [ 50,000 | 100,000 § <20 <40 <250 <200 <400 NA <40 <10 <200 <10 NA <2 <2 <1 <2 NA <2 <2 <2 <2 NA <100 <10 <10 NA <40 <2 <2 <2 <10 <10 <2 <2 <2 <2 <100 <200 <2 <2
1,4-Dichlorobenzene ug/L 60 8,000 | 80,000 <20 <40 <250 <200 <400 <7500 <40 <10 <200 <10 <10 <2 <2 <1 <2 <80 <2 <2 <2 <2 <400 | <100 <10 <10 <15 | <40 <2 <2 <2 <10 <10 <2 <2 <2 <2 <100 <200 <2 <2
1,4-Dioxane** ug/L 6,000 | 50,000 | 100,000 <500 | <1000 [ <5000 | <4000 <1.2 NA <1000 [ <250 | <4000 | <250 NA <50 <50 <20 <50 NA <50 <50 <50 | <50 NA <3000 | <250 | <250 NA [ <1000 | <50 <50 <50 ] <300 | <50 <50 <50 <50 <50 <3000 | <5000 | <50 | <50
4-Isopropyltoluene ug/L - - - <20 <40 <250 <200 <400 <7500 <40 <10 <200 <10 <10 <2 <2 <1 <2 37 <2 <2 <2 <2 <400 | <100 <10 <10 25 620 <2 <2 <2 130 48 <2 <2 <2 <2 <100 <200 110 <2
4-Methyl-2-pentanone ug/L 50,000 | 50,000 | 100,000y <100 <40 <2500 | <2000 | <2000 | <7500 | <200 <10 <2000 | <50 <10 <10 <2 <10 <10 <80 <10 <2 <10 <2 <400 | <500 <10 <50 <15 | <200 <10 <10 <2 <50 <10 <10 <10 <2 <10 <500 <200 <10 <2
Acetone uglt 50,000 | 50,000 | 100,000 § <2000 310 <2500 | <2000 | <2000 ] <7500 | <200 <50 <2000 [ <50 <10 <10 <10 <10 <10 <80 <10 <10 <10 [ <10 <400 | <500 <50 <50 <15 | <200 <10 <10 <10 <50 <50 <10 <10 <10 <10 <500 <1000 | <10 | <10
Benzene™ ug/L 1,000 | 10,000 | 100,000 <20 <40 <250 <20 <400 <7500 <40 <10 <200 <10 <10 <2 <2 <1 <2 <80 <1 <2 <1 <2 <400 <100 <10 <10 <15 <40 <2 <2 <2 <5 <10 <2 <1 <2 <2 <100 <200 <2 <2
Bromoform uglt 700 50,000 | 100,000§ <20 <40 <250 <200 <400 NA <40 <10 <200 <10 NA <2 <2 <1 <2 NA <2 <2 <2 <2 NA <100 <10 <10 NA <40 <2 <2 <2 <10 <10 <2 <2 <2 <2 <100 <200 <2 <2
Chlorobenzene uglt 200 1,000 | 10,000 <20 51 <250 <200 <400 <7500 <40 <10 <200 <10 <10 <2 <2 <1 <2 <80 <2 <2 <2 <2 <400 | <100 <10 <10 <15 <40 <2 <2 <2 <10 <10 <2 2 <2 <2 <100 <200 <2 <2
Chloroethane ug/L - - - <20 <40 <250 <400 <400 <7500 <40 <10 <200 <10 <10 <2 <2 <2 <2 <80 <2 <2 <2 <2 <400 <100 <10 <10 <15 <40 <2 <2 <2 <10 <10 <2 <2 <2 <2 <100 <200 <2 <2
Chloroform ug/L 50 20,000 | 100,000 § <400 <40 <250 <200 <400 <7500 <40 <10 <200 <10 <10 <2 <2 <1 <2 <80 <2 <2 <2 <2 <400 | <100 <10 <10 <15 | <40 <2 <2 <2 <10 <10 <2 <2 <2 <2 <100 <200 <2 <2
cis-1,2-Dichloroethene ug/L 20 50,000 | 100,000 62 62 <250 <200 <400 47000 | 8800 1200 | 11500 | 2800 260 110 110 49.7 43 190 42 88 <2 <2 6400 | 26000 | 1500 | 4100 63 610 <2 <2 <2 2200 [ 740 29 15 3 8 27000 | 29000 3 5
Ethylbenzene** ug/L 20,000 | 5,000 | 100,000 32 160 <250 <20 140 <7500 <40 <10 <200 <10 <10 <2 <2 <1 <2 2300 <2 29 <2 <2 <400 140 <10 <10 430 | 11000 <2 <2 <2 1700 | 990 <2 270 43 <2 460 260 4 3
Isopropylbenzene ug/L - - - <20 <40 <250 <200 <400 <7500 <40 <10 <200 <10 <10 <2 <2 <1 <2 <80 <2 <2 <2 <2 <400 <100 <10 <10 <15 <40 <2 <2 <2 <10 <10 <2 <2 <2 <2 <100 <200 3 3
Methylene Chloride ug/L 2,000 | 50,000 | 100,000 § 1200 3200 658 <400 950 <7500 | <100 <10 <400 <10 <10 <5 <2 <2 <2 330 <5 <2 <5 <2 89 <300 <10 <10 14 410 <5 <5 <2 38 <10 <2 <5 <2 <2 2100 380 <5 <2
Methyl tert butyl ether* ug/L 50,000 | 50,000 | 100,000 <20 <40 <250 <20 <400 <7500 <40 <10 <200 <10 9 <2 <2 <1 <2 <80 <2 <2 <2 <2 <400 <100 <10 <10 <15 <40 <2 <2 <2 <10 <10 <2 <2 <2 <2 <100 <200 <2 <2
Naphthalene™ uglL 700 20,000 | 100,000 § <50 <40 5.8 <20 2.7 <7500 | <100 <10 <200 <10 <10 <5 <2 <1 <2 <80 | <0.8 <2 <0.5 <2 <400 | <300 <10 <10 <15 341 <5 <5 <2 33 <10 <05 <05 <2 <2 <300 <200 <5 <2
n-Propylbenzene ug/L - - - <20 <40 <250 <200 <400 <7500 <40 <10 <200 <10 <10 <2 <2 <1 <2 <80 <2 <2 <2 <2 <400 <100 <10 <10 <15 <40 <2 <2 <2 <10 <10 <2 <2 <2 <2 <100 <200 2 2
Sec-Butylbenzene ug/L - - - <20 <40 <250 <200 <400 <7500 <40 <10 <200 <10 <10 <2 <2 <1 <2 <80 <2 <2 <2 <2 <400 | <100 <10 <10 <15 <40 <2 <2 <2 15 10 <2 <2 <2 <2 <100 <200 <2 <2
Tetrachloroethene ug/L 50 30,000 | 100,000 § 2700 18000 | 4690 5720 14000 | 18000 | 1600 300 418 770 73 37 37 26.6 20 90 44 40 6 <2 <400 | <100 <10 420 82 180 <2 <2 <2 150 50 45 8 2 22 11000 6800 2 6
Toluene** ug/L 50,000 | 40,000 | 100,000 ] 430 610 <250 <20 520 2600 110 <10 <200 <10 <10 <2 <2 <1 <2 580 <2 2 <2 <2 1800 | 5900 42 36 70 2100 <2 <2 <2 370 240 <2 12 5 <2 9900 6200 110 <2
Trans-1,2-Dichloroethene uglt 80 50,000 | 100,000§ <20 <40 <250 <200 <400 <7500 43 <10 <200 3N 3 3 3 1.5 <2 <80 <2 <2 <2 <2 130 240 29 87 <15 | <40 <2 <2 <2 <10 <10 <2 <2 <2 <2 210 260 <2 <2
Trichloroethene ug/L 5 5,000 [ 50,000 § 7100 | 41000 | 14400 | 12400 | 34000 | 200000 | 11000 | 1000 662 1200 200 90 60 44.5 39 82 39 54 7 2 250 <100 13 510 61 120 5 <2 <2 57 33 38 8 6 32 93000 | 28000 <2 5
Trichlorofluoromethane ug/L - - - <20 <40 <250 <200 <400 <7500 <40 <10 <200 <10 <10 <2 <2 <1 <2 <80 <2 <2 <2 <2 <400 <100 <10 <10 <15 <40 <2 <2 <2 <10 <10 <2 <2 <2 <2 <100 <200 <2 <2
Vinyl Chloride ug/L 2 50,000 | 100,000 <20 <40 <250 <200 <400 <7500 <40 <10 1750 31 <10 16 <2 6.2 <2 <80 12 7 <2 <2 280 1700 340 340 <15 120 <2 <2 <2 61 59 <2 20 <2 <2 920 1900 <2 <2
Xylenes, Total** ug/L 3,000 | 5,000 | 100,000 30 480 <750 <600 170 <7500 <40 <10 <600 <4 <10 <2 <2 <3 <4 4200 <2 27 <2 <2 110 <100 17 <20 740 | 19300 <2 <2 <2 2770 | 880 <4 57 <2 <4 1750 1070 116 8

Notes:

Analytes detected above the laboratory reporting limit (LRL) are presented in bold

font.

< = Analyte is not detected above the LRL presented.

* = Field duplicate - highest detected concentration or, if all results are non-detect,

the lowest LRL is retained.

** = compounds analyzed by multiple methods - highest detected concentration

or, if all results are non-detect, the lowest LRL is retained.

NA = Not analyzed.

-- = Not available.

ug/L = micrograms per liter.

J = Detected result is qualified as estimated. A plus or minus sign indicates the

direction of potential bias, if known.

UJ = Non-detect result is qualified as estimated.
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Boston DND - 229286.01

TABLE

1

SUMMARY OF GROUNDWATER VOC ANALYSES

Former Lewis Chemical Facility, Boston, Massachusetts

Well ID G-E-2 | G-D-3 | G-D1 G-C-1 G-B-3 | G-B1 G-A-2 CDW-2 CDW-3 CDW-4 CDW-5 | PZ-01D | PZ-02D | PZ-08S PZ-08D PZ-09S | PZ-09D
Screen Interval (ft) ow2 | owsa | uveLs 75-175| 8-18 7-14 8-18 8-18 6-16 | 10.5-20.5
Date Sampled 9/25/14 | 9/25/14 | 9/25/14 | 9/25/14 | 7/20/15 | 9/26/14 | 9/26/14 | 9/26/14 | 3/19/15 | 3/19/15 | 7/20/15] 3/19/15 320115 | 7/20/15 | 717115 | 4129115 | 4/29/15 | 7/20/115 | 4/29/15 | 4/29/15
Analytes | Units *
Volatile Organic Compounds (VOCs)
1,1,1,2-Tetrachloroethane ug/L 10 50,000 | 100,000 <2 <2 <2 <10 <10 <40 <200 <40 <1 <5000 <20 <50 <1 <2 <200 <1 <1 <2 <1 <1
1,1,1-Trichloroethane ug/L 4,000 | 20,000 | 100,000 <2 3 14 120 260 <40 23000 <40 32.3 246000 | 100000 686 73.5 9 9200 35.5 23.9 29 41.2 51.4
1,1,2-Trichloroethane ug/L 900 50,000 | 100,000 <2 <2 <2 <10 <10 <40 <200 <40 <1 <5000 <20 <50 <1 <2 <200 <1 <1 <2 <1 <1
1,1,2-Trichlorotrifluoroethane ug/L - - - NA NA NA NA Il NA NA NA 95.3 10200 | 2100 366 208 6 760 <1 <1 7 8.2 10.3
1,1-Dichloroethane ug/L 2,000 | 20,000 | 100,000 <2 32 63 180 260 150 600 190 52.9 <5000 1100 <50 39.2 24 1700 99.7 19.9 4 279 451
1,1-Dichloroethene ug/L 80 30,000 | 100,000 <2 <2 3 15 15 <40 360 <40 <1 <5000 1000 194 <1 <1 250 <1 <1 <1 1 2.8
1,2,3-Trichloropropane ug/L - - - <2 <2 <2 <10 <10 <40 <200 <40 <1 <5000 <20 <50 <1 <2 <200 <1 <1 <2 <1 <1
1,2,4-Trichlorobenzene ug/L 200 50,000 | 100,000 <2 <2 <2 <10 <10 <40 <200 <40 <1 <5000 <20 <50 <1 <2 <200 <1 <1 <2 <1 <1
1,2,4-Trimethylbenzene ug/L - - - <2 2 <2 <10 <10 <40 <200 <40 <1 <5000 <20 <50 16.2 <2 <200 <1 26 <2 <1 <1
1,2-Dichlorobenzene ug/L 8,000 2,000 | 80,000 <2 <2 16 <10 <10 <40 <200 <40 1.1 <5000 <20 <50 34.2 <2 <200 <1 <1 <2 <1 <1
1,2-Dichloroethane ug/L 5 20,000 | 100,000 <2 <2 <2 <10 <10 <40 340 <40 <1 <5000 <20 <50 <1 3 1800 <1 <1 4 <1 3.2
1,3,5-Trimethylbenzene ug/L - - - <2 <2 <2 <10 <10 <40 <200 <40 <1 <5000 <20 <50 5.6 <2 <200 <1 <1 <2 <1 <1
1,3-Dichlorobenzene ug/L 6,000 | 50,000 | 100,000 <2 <2 <2 <10 <10 <40 <200 <40 <1 <5000 <20 <50 <1 <2 <200 <1 <1 <2 <1 <1
1,4-Dichlorobenzene ug/L 60 8,000 | 80,000 <2 <2 <2 <10 <10 <40 <200 <40 <1 <5000 <20 <50 1.8 <2 <200 <1 <1 <2 <1 <1
1,4-Dioxane** ug/L 6,000 | 50,000 | 100,000f <50 <50 <50 <250 <250 | <1000 | <5000 | <1000 <20 <100000 | <0.25 <1000 <20 <50 UJ <0.25 <5 <5 <50 UJ <5 <5
4-Isopropyltoluene ug/L - - - <2 <2 <2 <10 <10 <40 <200 <40 <1 <5000 <20 <50 24 <2 <200 <1 <1 <2 <1 <1
4-Methyl-2-pentanone ug/L 50,000 | 50,000 | 100,000 <2 <2 <2 <10 <50 <40 <200 <40 <10 <50000 | <100 <500 <10 <10 <1000 <10 <10 <10 <10 <10
Acetone uglL 50,000 | 50,000 | 100,000 <10 <10 <10 <50 <50 | <200 | <1000 | <200 <10 ] <50000 [ <100 <500 <10 25 <1000 <10 <10 <10 <10 <10
Benzene** ug/L 1,000 | 10,000 | 100,000 <2 <2 <2 <10 <10 <40 <200 <40 <1 <500 <20 <25 <1 <2 56 <1 <1 <2 <1 <1
Bromoform ug/L 700 50,000 | 100,000 <2 <2 <2 <10 <10 <40 <200 <40 <1 <5000 <20 <50 <1 <2 <200 <1 <1 <2 <1 <1
Chlorobenzene ug/L 200 1,000 10,000 <2 <2 <2 <10 <10 <40 <200 <40 1.7 <5000 <20 <50 <1 <2 <200 <1 <1 <2 <1 <1
Chloroethane ug/L - - - <2 2 <2 <10 <10 <40 <200 110 3.2 <10000 28 <100 <2 <2 <200 9.7 55.6 12 35 13
Chloroform ug/L 50 20,000 | 100,000 <2 <2 <2 <10 <10 <40 <200 <40 <1 <5000 <20 <50 <1 <2 <200 <1 <1 <2 <1 <1
cis-1,2-Dichloroethene ug/L 20 50,000 | 100,000 <2 440 87 580 870 3700 8600 3700 15 17700 | 28000 <50 68.8 44 19000 54.8 211 83 35.7 133
Ethylbenzene** ug/L 20,000 | 5,000 | 100,000 <2 <2 10 <10 <10 <40 380 <40 9 <500 64 <25 72.2 <2 100 <1 4.7 <2 <1 <1
Isopropylbenzene ug/L - - - <2 <2 <2 <10 <10 <40 <200 <40 <1 <5000 <20 <50 1.3 <2 <200 <1 <1 <2 <1 <1
Methylene Chloride ug/L 2,000 | 50,000 | 100,000 <2 <2 <2 <10 <10 <40 <200 <40 <2 <10000 33 <100 <2 <2 460 <2 <2 <2 <2 <2
Methyl tert butyl ether** ug/L 50,000 | 50,000 | 100,000 <2 <2 <2 <10 <10 <40 <200 <40 <1 <500 <20 <25 <1 <2 <200 <1 <1 <2 <1 <1
Naphthalene** ug/L 700 20,000 | 100,000 <2 <2 <2 <10 <10 <40 <200 <40 <1 <500 14 <25 9.7 <2 <200 <1 1 <2 <1 <1
n-Propylbenzene ug/L - - - <2 <2 <2 <10 <10 <40 <200 <40 <1 <5000 <20 <50 21 <2 <200 <1 <1 <2 <1 <1
Sec-Butylbenzene ug/L - - - <2 <2 <2 <10 <10 <40 <200 <40 <1 <5000 <20 <50 <1 <2 <200 <1 <1 <2 <1 <1
Tetrachloroethene ug/lL 50 30,000 | 100,000 8 <2 14 37 36 <40 5600 <40 1.3 7050 1200 648 60.8 <2 <200 <1 <1 <2 1.2 <1
Toluene*™* ug/L 50,000 | 40,000 | 100,000 <2 99 47 15 19 <40 5900 390 6.1 7510 1600 <25 2N <2 11000 <1 15.2 <2 <1 2
Trans-1,2-Dichloroethene ug/L 80 50,000 | 100,000 <2 6 2 28 39 <40 <200 <40 1 <5000 620 <50 1.8 <2 <200 <1 11 10 141 1.2
Trichloroethene ug/lL 5 5,000 | 50,000 2 <2 38 240 200 <40 30000 <40 1.8 87200 | 23000 2220 43.3 <2 710 <1 <1 2 31 <1
Trichlorofluoromethane ug/L - - - <2 <2 <2 <10 <10 <40 <200 <40 <1 <5000 <20 <50 <1 <2 <200 <1 <1 <2 <1 <1
Vinyl Chloride ug/L 2 50,000 | 100,000 <2 38 <2 480 430 930 230 890 19.3 <5000 400 <50 24.6 37 320 1741 9 18 114 63.9
Xylenes, Total™ ugll 3,000 | 5000 |100,000) <2 <2 20 <10 <20 <40 1930 <40 5.6 <1500 | 163 <75 1783 <4 170 <3 315 <4 <3 <3

Notes:

Analytes detected above the laboratory reporting limit (LRL) are presented in bold

font.

< = Analyte is not detected above the LRL presented.
* = Field duplicate - highest detected concentration or, if all results are non-detect,

the lowest LRL is retained.

** = compounds analyzed by multiple methods - highest detected concentration
or, if all results are non-detect, the lowest LRL is retained.

NA = Not analyzed.
-- = Not available.
ug/L = micrograms per liter.

J = Detected result is qualified as estimated. A plus or minus sign indicates the
direction of potential bias, if known.
UJ = Non-detect result is qualified as estimated.
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Boston DND - 229286.01

TABLE 2
SUMMARY OF GROUNDWATER VPH & EPH ANALYSES

Former Lewis Chemical Facility, Boston, Massachusetts

Well ID ESM-03 ESM-03B-S ESM-03B-D ESM-05 ESM-05B ESM-08 | ESM-08B | ESM-10 ESM-13 ESM-14] CDW-2 CDW-3 CDW-4 CDW-5 | PZ-02D
Screen Interval (ft) ow2 | ows | veLs 4-14 30-40 60-70 3-18 30-40 5-15 45-55 7-17 6-17 6-17
Date Sampled 4/7/06 |3/20/15 7/16/15 | 3/20/15| 7/16/15 | 3/20115 7/17/15 | 3/20/15 | 7/16/15 | 3/20/115 | 7117/15 4/6/06 4/6/06 4/10/06 | 4/6/06 | 7/17/15 | 4/6/06 | 3/19/15 | 3/19/15 | 7/20/15 | 3/19/15 3/20115 | 717115
Analytes | Units
Volatile Petroleum Hydrocarbons (VPH)
C5-C8 Aliphatics * ug/L 3,000 | 50,000 | 100,000 | 150,000 | 11,500 [ 47,000 | 3,280 | <2000 | 11,400 | 22,000 | 65,000 | 100,000 | 9,330 19,000 340 <100 10000 | 3,600 [ <100 320 88.4 116,000 | 33,000 1,790 276 17,000
C9-C12 Aliphatics ug/L 5,000 | 50,000 | 100,000 | <10000 [ <250 [ <20000 | 306 | <2000 | <250 | <10000 1,630 | <50000 <100 <5000 <100 <100 <2000 | <500 | <100 <100 33.8 2720 | <10000 <125 41.5 <5000
C9-C10 Aromatics ug/L 4,000 | 50,000 | 100,000 | <10000| 327 | <20000 | 421 | <2000 331 <10000 | 1,390 [ <50000 439 <5000 <100 <100 <2000 | 2,100 | <100 <100 40.3 2750 | <10000 <125 129 <5000
Extractable Petroleum Hydrocarbons (EPH)
C9-C18 Aliphatics ug/L 5,000 | 50,000 | 100,000 ] NA NA 110 J- NA <100 NA <100 NA <100 NA <100 <300 <200 <200 <200 [ <100 <200 NA NA <100 NA NA NA
2-Methylnaphthalene ug/lL 2,000 | 20,000 | 100,000 ] NA NA [ <0.5UJ NA <0.5 NA <0.5 NA 0.5 NA <0.5 <0.8 <0.5 <0.5 <0.6 <0.5 <0.5 NA NA <0.5 NA NA NA
Benzo(a)anthracene ug/L - 1,000 | 10,000 NA NA | <0.5UJ NA <0.5 NA <0.5 NA <0.5 NA <0.5 <0.8 <0.5 <0.5 <0.6 <0.5 0.7 NA NA <0.5 NA NA NA
Benzo(a)pyrene ug/L - 500 5,000 NA NA | <0.2UJ NA <0.2 NA <0.2 NA <0.2 NA <0.2 0.5 <0.2 <0.2 <0.2 <0.2 0.9 NA NA <0.2 NA NA NA
Benzo(b)fluoranthene ug/L - 400 4,000 NA NA | <0.5UJ NA <0.5 NA <0.5 NA <0.5 NA <0.5 1.0 <0.5 <0.5 <0.6 <0.5 1.2 NA NA <0.5 NA NA NA
Benzo(g,h,i)perylene ug/L - 20 500 NA NA | <0.5UJ NA <0.5 NA <0.5 NA <0.5 NA <0.5 <0.8 <0.5 <0.5 <0.6 <0.5 0.8 NA NA <0.5 NA NA NA
Benzo(k)fluoranthene ug/L - 100 1,000 NA NA | <0.5UJ NA <0.5 NA <0.5 NA <0.5 NA <0.5 <0.8 <0.5 <0.5 <0.6 <0.5 0.6 NA NA <0.5 NA NA NA
Chrysene ug/L - 70 700 NA NA | <0.5UJ NA <0.5 NA <0.5 NA <0.5 NA <0.5 <0.8 <0.5 <0.5 <0.6 <0.5 0.7 NA NA <0.5 NA NA NA
Fluoranthene ug/L - 200 2,000 NA NA | <0.5UJ NA <0.5 NA <0.5 NA <0.5 NA <0.5 1.0 <0.5 <0.5 <0.6 <0.5 1.2 NA NA <0.5 NA NA NA
Indeno(1,2,3-cd)pyrene ug/L - 100 1,000 NA NA | <0.5UJ NA <0.5 NA <0.5 NA <0.5 NA <0.5 <0.8 <0.5 <0.5 <0.6 <0.5 0.7 NA NA <0.5 NA NA NA
Pyrene ug/lL - 20 600 NA NA [ <0.5UJ NA <0.5 NA <0.5 NA <0.5 NA <0.5 1.1 <0.5 <0.5 <0.6 <0.5 1.1 NA NA <0.5 NA NA NA
Notes:

Analytes detected above the laboratory reporting limit (LRL) are presented in bold font.
< = Analyte is not detected above the LRL presented.

NA = Not analyzed.

* = C5-C8 aliphatic hydrocarbons include chlorinated solvent concentrations including PCE, TCE, TCA, and associated daughter products and are not representative of petroleum concentrations.

--=Not available.
ug/L = micrograms per

liter.

J = Detected result is qualified as estimated. A plus or minus sign indicates the direction of potential bias, if known.

UJ = Non-detect result is qualified as estimated.
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Boston DND - 229286.01

TABLE 3

SUMMARY OF GROUNDWATER PCB & DISSOLVED METALS ANALYSES

Former Lewis Chemical Facility, Boston, Massachusetts

Well ID B1/0W1 ESM-01 ESM-02 ESM-03 ESM-03B-S ESM-03B-D ESM-04 ESM-05
Screen Interval (ft) ow2 | ows | ueLs UNKNOWN 7-22 5-20 4-14 30-40 60-70 4-14 3-18
Date Sampled 6/25/02 ] 6/25/02 | 4/7/06 | 6/25/02 | 4/6/06 | 6/25/02 | 4/7/06 | 9/29/14 | 3/120/15 | 4/7/06 | 9/26/14 | 3/20/15 | 4/7/06 | 9/26/14 | 3/20/15 | 6/25/02 |4/10/06 | 6/25/02 | 4/10/06 | 6/22/12 | 9/25/14 | 3/20/15 7/16/15
Analytes | Units Total Total | Total | Total [ Total | Total | Total | Total | Total | Total | Total | Total | Total | Total Total Total | Total | Total | Total | Total [ Total Total Total Filtered
Polychlorinated Biphenyls (PCBs)
Aroclor-1016 uglL 5 10 100 NA NA | <03 ] NA | <03 ] NA <0.3 [<0.204 [<0.206| <0.3 [ 1.52 | 0.404 | <0.3 | 0.368 | <0.204 | NA <0.3 NA <6 <17 311 | <0.204 <5 <0.25
Aroclor-1232 uglL 5 10 100 NA NA | <03 ] NA | <03 ] NA <0.3 |<0.204 [ <0.206 | <0.3 [<0.202 [ <0.204 | <0.3 | <0.211 [ <0.204 | NA <0.3 NA <6 <1.7 | <0.204 | <0.204 <5 <0.25
Aroclor-1242 uglL 5 10 100 NA NA | <03 ] NA | <03 ] NA <0.3 |<0.204 [ <0.206 | <0.3 [<0.202 [ <0.204 | <0.3 | <0.211 [ <0.204 | NA <0.3 NA 26 35 [ <0.204 [ <0.204 28 1.3
Aroclor-1248 uglL 5 10 100 NA NA | <03 ] NA | <03 ] NA <0.3 |<0.204 [ <0.206 | <0.3 [<0.202 [ <0.204 | <0.3 | <0.211 [ <0.204 | NA <0.3 NA <6 <17 | <0204 | 239 <5 <0.25
Aroclor-1254 uglL 5 10 100 NA NA | <03 ] NA | <03 ] NA <0.3 |<0.204 [ <0.206 | <0.3 [<0.202 [ <0.204 | <0.3 | <0.211 [ <0.204 | NA <0.3 NA <6 <1.7 | <0.204 | <0.204 <5 0.8
Total PCBs <RL <RL <RL | <RL [ <RL | <RL | 1.52 | 0.404 | <RL [ 0.368 <RL <RL 26 35 31.1 23.9 28 2.1
Dissolved Metals
Arsenic uglL - 900 9,000 <3.0 39 [ NA ] <30 [ NA ] 44 | <001 | NA NA | NA [ NA NA NA NA NA 4.6 NA 9.7 <10 NA NA NA NA NA
Barium uglL - 50,000 { 100,000 121 97.7 | NA | 859 [ NA | 189 | 0.07 NA NA | NA [ NA NA NA NA NA 260 NA 187 180 NA NA NA NA NA
Lead uglL - 10 150 44 <10 [ NA | <10 | NA ] <10 [ <001 | NA NA | NA [ NA NA NA NA NA <1.0 NA <1.0 <10 NA NA NA NA NA
Selenium uglL - 100 1,000 <8.0 <80 | NA | <80 | NA ] <80 [ <005 | NA NA ] NA | NA NA NA NA NA <8.0 NA <8.0 <50 NA NA NA NA NA
Silver uglL - I 1,000 <2.0 <20 | NA ] <20 | NA | <20 [<0.007] NA NA | NA | NA NA NA NA NA 2.6 NA 2.9 <7 NA NA NA NA NA
Notes:

Analytes detected above the laboratory reporting limit (LRL) are presented in

bold font.

< = Analyte is not detected above the LRL presented.
NA = Not analyzed.

--=Not available.

* = Field duplicate - highest detected concentration or, if all results are non-

detect, the lowest LRL is retained.

ug/L = micrograms per liter.
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Boston DND - 229286.01

SUMMARY OF GROUNDWATER PCB & DISSOLVED METALS ANALYSES

Former Lewis Chemical Facility, Boston, Massachusetts

TABLE

3

Well ID ESM-05B ESM-06 ESM-07 ESM-08 ESM-08B ESM-09 ESM-10 ESM-11 | ESM-12 | ESM-13
Screen Interval (ft) ow2 | ows | veLs 30-40 4.5-19.5 8-23 5-15 45-55 3-16 7-17 8-18 9-17 6-17
Date Sampled 4/10/06 [ 9/25/14 | 3/20/15 | 6/25/02 | 4/10/06 | 6/22/12 | 9/26/14 7/16/15 6/25/02 | 4/10/06 | 6/22/12 | 9/29/15* | 7/16/15 ] 6/25/02 | 4/6/06 | 6/20/12 | 4/6/06 | 6/25/02 | 4/10/06 | 6/25/02 |4/10/06 | 4/6/06 4/6/06 4/6/06
Analytes | Units Total Total Total Total Total Total Total | Total | Filtered | Total | Total | Total Total Total Total | Total | Total Total Total | Total | Total | Total Total Total Tota
Polychlorinated Biphenyls (PCBs)
Aroclor-1016 ug/lL 5 10 100 <0.3 0.847 | <0.206 NA <0.3 <17 137 [ <025 <0.25 NA <0.3 NA <0.206 NA NA | <05 [ <03 <03 NA <0.3 NA | <03 <0.3 <0.3 <03
Aroclor-1232 ug/L 5 10 100 <0.3 <0.204 | <0.206 NA <0.3 <1.7 ] <0.204 | <0.25 <0.25 NA <0.3 NA <0.206 NA NA | <05 | <03 <03 NA <0.3 NA | <03 <0.3 <0.3 <03
Aroclor-1242 ug/lL 5 10 100 <0.3 <0.204 | <0.206 NA 3.5 50 [ <0204 | 1.2 <0.25 NA <0.3 NA <0.206 NA NA 08 <0.3 <0.3 NA <0.3 NA | <03 <0.3 <0.3 <0.3
Aroclor-1248 ug/L 5 10 100 <0.3 <0.204 | <0.206 NA <0.3 <1.7 ] <0.204 | <0.25 <0.25 NA <0.3 NA <0.206 NA NA | <05 | <03 <03 NA <0.3 NA | <03 <0.3 <0.3 <03
Aroclor-1254 ug/lL 5 10 100 <0.3 <0.204 | <0.206 NA <0.3 <1.7 ] <0.204 | <0.25 <0.25 NA <0.3 NA <0.206 NA NA | <05 | <03 <03 NA <0.3 NA | <03 <0.3 <0.3 <03
Total PCBs <RL 0.847 RL 3.5 5 1.37 1.2 <RL <RL <RL 08 <RL <RL <RL <RL <RL <RL <RL
Dissolved Metals
Arsenic ug/L - 900 9,000 <10 NA NA 7.8 NA NA NA NA NA <3.0 NA NA NA NA 3.2 NA NA NA 4.2 NA <30 | NA <0.01 NA NA
Barium ug/lL - 50,000 | 100,000 | 220 NA NA 109 NA NA NA NA NA 2.1 NA NA NA NA 114 NA NA NA 244 NA 794 | NA 0.2 NA NA
Lead ug/L - 10 150 <10 NA NA <1.0 NA NA NA NA NA 15 NA NA NA NA 3 NA NA NA <1.0 NA <1.0 | NA <0.01 NA NA
Selenium ug/lL - 100 1,000 <50 NA NA <8.0 NA NA NA NA NA <8.0 NA NA NA NA <8.0 NA NA NA <8.0 NA 9 NA <0.05 NA NA
Silver ug/L - l 1,000 <7 NA NA <20 NA NA NA NA NA <2.0 NA NA NA NA <20 NA NA NA 2.5 NA <20 | NA <0.007 NA NA
Notes:

Analytes detected above the laboratory reporting limit (LRL) are presented in

bold font.

< = Analyte is not detected above the LRL presented.
NA = Not analyzed.

-- =Not available.

* = Field duplicate - highest detected concentration or, if all results are non-

detect, the lowest LRL is retained.

ug/L = micrograms per liter.
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Boston DND - 229286.01

TABLE 3

Former Lewis Chemical Facility, Boston, Massachusetts

SUMMARY OF GROUNDWATER PCB & DISSOLVED METALS ANALYSES

Well ID ESM-14 ESM-15 | ESM-16| G-E-2 | G-D-3 | GD1 | GC-1 | GB-3 | GB-1 | G-A2 | CDW-2 CDW-3 CDW-4 | CDW-5 | PZ-08D | PZ-09S | PZ-09D
Screen Interval (ft) ow2 | ew3 | ueLs 6-17 3-18 212 1754175] 8-18 7-14 8-18 8-18 6-16 ] 10.5-20.5 = = = = = = =
Date Sampled 4/6/06 | 6/20/12 7120115 4/10/06 | 4/7/06 ] 9/25/14 *| 9/25/14 | 9/25/14 | 9/25/14 | 9/26/14 | 9/26/14 | 9/26/14 | 3/19/15 | 3/19/15 7120115 31915 | 3/20115 | 4/29/15 | 4/29/15 | 4/29/15
Analytes | Units Total | Total | Total |Filtered| Total Total | Total Total Total Total Total Total Total Total Total Total |[Filtered| Total Total Total Total Total
Polychlorinated Biphenyls (PCBs)
Aroclor-1016 ug/L 5 10 100 <2 <03 | <03 | <03 <0.3 <0.3 <0.3 <0.3 <0.3 <14 <0.3 <0.3 <0.3 <0.202 ] <0.206 | <0.3UJ | <03 | <0206 | <0.204 | <286 | <0.2 4.59
Aroclor-1232 ug/L 5 10 100 <2 <03 | <03 | <03 <0.3 <0.3 <0.3 <0.3 <0.3 <14 <0.3 <0.3 <0.3 <0.202 ] <0206 | <03UJ | <03 | <0206 | <0.204 136 <0.2 <0.2
Aroclor-1242 ug/L 5 10 100 8 <03 | <03 | <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <14 <0.3 <0.3 <0.3 34 6.42 1.7J- | <03 | <0206 | <0.204 | <286 | <0.2 <0.2
Aroclor-1248 ug/L 5 10 100 <2 <03 | <03 | <03 <0.3 <0.3 <0.3 <0.3 <0.3 <14 <0.3 <0.3 <0.3 <0.202 ] <0206 | <03UJ | <03 | <0206 | <0204 | <286 | <0.2 <0.2
Aroclor-1254 ug/L 5 10 100 <2 <03 | <03 | <03 <0.3 <0.3 <0.3 <0.3 <0.3 <14 <0.3 <0.3 <0.3 <0.202 ] <0.206 | <0.3UJ | <03 | <0206 | <0.204 | <286 | <0.2 <0.2
Total PCBs 8 <RL | <RL [ <RL <RL <RL <RL <RL <RL <RL <RL <RL <RL 34 6.42 17J- | <RL <RL <RL 136 <RL 4.59
Dissolved Metals
Arsenic ug/L - 900 9,000 | <0.01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium ug/L - 50,000 | 100,000 | 0.06 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead ug/L - 10 150 | <0.01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium ug/L - 100 1,000 | <0.05 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver ug/L - 7 1,000 ] <0.007 [ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:

Analytes detected above the laboratory reporting limit (LRL) are presented in

bold font.

< = Analyte is not detected above the LRL presented.
NA = Not analyzed.

--=Not available.

* = Field duplicate - highest detected concentration or, if all results are non-

detect, the lowest LRL is retained.

ug/L = micrograms per liter.
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Boston DND - 229286.01

TABLE 4

SUMMARY OF GROUNDWATER NATURAL ATTENUATION PARAMETERS

Former Lewis Chemical Facility, Boston, Massachusetts

Well ID ESM-03 ESM-03B-S | ESM-03B-D ESM-05 ESM-05B ESM-07 | ESM-09 | ESM-13 | G-C-1
Screen Interval (ft) 4-14 30-40 60-70 3-18 30-40 8-23 3-16 6-17 8-18
Date Sampled| 3/20/15 | 7/16/15 7/16/15 717115 3/20/115 | 7/16/15] 3/20/15 | 7M17/15 | 7/16/15 | 717115 ) 7/17/15 | 7/20/15
Analytes Units
Natural Attenuation Parameters
Ethane ug/L <5 <20 NA <20 <5 NA <5 <20 <20 <20 <20 NA
Ethene ug/L <5 <20 NA <20 <5 NA <5 <20 <20 <20 <20 NA
Methane ug/L <22 <10 NA <10 <22 NA <22 <10 49 <10 <10 NA
Iron, Total mg/L 0.44 38 0.14 0.1 11.8 54 <0.015 0.07 1.2 52 6 14
Iron, Dissolved mg/L NA 47 <0.05 <0.05 NA 53 NA <0.05 0.97 40 7.9 15
Manganese, Total mg/L 0.331 2 1.6 74 1.68 34 0.838 0.56 2.3 3.3 0.23 2.8
Manganese, Dissolved mg/L NA 2.2 1.7 6.4 NA 39 NA 0.52 25 34 0.32 3.2
Alkalinity, total (as CaCO3) mg/L 731 76 110 65 46.4 36 128 66 43 <5 17 58
Ammonia as N mg/L 0.63 5.6 <0.5 <0.5 0.35 3.7 0.84 <0.5 <0.5 24 <0.5 2.2
Dissolved Organic Carbon mg/L 6.78 17 NA <1 7.95 NA 2.8 <1 1.8 4.8 1.9 NA
Nitrate-N mg/L <0.1 <0.1 NA <5 <0.1 <0.1 <1 NA 1.1 <0.1 21 NA
Sulfate mg/L 81.2 190 NA 700 62.6 180 418 NA 47 560 120 NA
Sulfide mg/L <0.1 <0.04 NA <0.04 <0.1 <0.04 <0.1 <0.04 <0.04 <0.04 | <0.04 NA
Notes

Analytes detected above the laboratory reporting limit (LRL) are presented in bold font.
< = Analyte is not detected above the LRL presented.

NA = Not analyzed.
ug/L = micrograms per liter.
mg/L = milligrams per liter.
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Boston DND - 229286.01

TABLE 5

SUMMARY OF GROUNDWATER BIOLOGICAL ANALYSES

Former Lewis Chemical Facility, Boston, Massachusetts

I Analyte ESM-3 [ESM-3B-D | ESM-5 [ ESM-5B | ESM-9 | ESM-13
([Dehalococcoides 63,500 34 112,000 | <05 63 1,110
| tceA Reductase 364 0.3 207 <0.5 <0.5 19
[ BAV1 Vinyl Chloride Reductase 46,700 5.8 45,200 <0.5 29 70

| Vinyl Chloride Reductase 3,840 0.1 9,980 <0.5 0.5 73
([Dehalobacter spp 776 0.3 162 8.6 131 NA
Notes:

1. All samples were collected on July 16-17, 2015.

2. Results are reported in cells per milliliter (cells/mL).

DHC - Dehalococcoides
TCE - tceA Reductase

BVC - BAV1 Vinyl Chloride Reductase

VCR - Vinyl Chloride Reductase
DHBt - Dehalobacter spp
NA = Not analyzed.
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TABLE 6
SUMMARY OF SOIL PCB & METAL ANAYYSES

Former Lewis Chemical Facility, Boston, Massachusetts

Grid 4 5 6 7 9 14 18 19 23 25 A-2 14 15 17 18 18 13 18 18 18 28 2
Soil Boring ESM-06 ESM-05 ESM-09 ESM-04 ESM-03 ESM-07 ESM-08 ESM-10 ESM-02 ESM-01 | TKFMDR TP-03 TP-04 TP-02 TP-01B TP-06 ESM-11 ESM-13 ESM-13 ESM-14 ESM-12 1ll-E-02
Sample .
D | siew2 | s-iow-s | s2iewa | szew-s | saew-2 | s-3ow-3 UCL ESM-06 ESM-05 ESM-09 ESM-04 ESM-03 ESM-07 ESM-08 ESM-10 ESM-02 | ESM-01 TKFMDR TP-03 TP-04 TP-02 TP-01B TP-06 ESM-11 ESM-13 ESM-13 ESM-14 ESM-12 | Ill-E-02-S
Sample Depth (feet) 11-13 13-15 14-15 10-12 10-12 10-12 12-14 12-13.5 14-16 16-18 Unknown 55 4 6 9 25 10-12 1-3 12-14 7-9 12-14 0-0.5
Date Sampled 6/12/02 6/12/02 6/14/02 6/13/02 6/13/02 6/12/02 6/12/02 6/14/02 6/13/02 6/13/02 6/14/02 6/1/05 6/1/05 6/1/05 6/1/05 6/1/05 7/13/05 7/13/05 7/13/05 7/13/05 7/13/05 8/31/05
Analytes | units
Polychlorinated Biphenyls
Aroclor-1232 mglkg 1 1 4 4 4 4 100 <0.19 <2 <0.038 <0.037 <0.04 <0.039 <0.05 <0.042 <0.049 <0.038 <3.6 <0.084 <0.093 <0.093 <0.090 <0.095 <0.085 0.47 0.32 9.9 0.18 <0.83
Aroclor-1242 mg/kg 1 1 4 4 4 4 100 <0.19 <2 <0.038 <0.037 <0.04 <0.039 <0.05 <0.043 <0.049 <0.038 <3.6 <0.084 <0.093 <0.093 <0.090 <0.095 <0.085 <0.093 <0.11 <1.6 <0.09 <0.84
Aroclor-1248 mglkg 1 1 4 4 4 4 100 23 25 <0.038 <0.037 0.44 0.078 0.46 <0.042 <0.049 0.12 68 <0.084 5.4 <0.093 1.5 0.99 <0.085 <0.093 <0.11 <1.6 <0.09 5.6
Aroclor-1254 mg/kg 1 1 4 4 4 4 100 <0.19 <2 <0.038 <0.037 <0.04 <0.039 <0.05 <0.042 <0.049 0.16 <3.6 <0.084 <0.093 <0.093 <0.090 <0.095 <0.085 <0.093 <0.11 <1.6 <0.09 <0.83
Total PCBs| mglkg 2.3 25 <RL <RL 0.44 0.078 0.46 <RL <RL 0.28 68 <RL 5.4 <RL 1.5 0.99 <RL 0.47 0.32 9.9 0.18 5.6
Metals
Antimony mg/kg 20 20 30 30 30 30 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic mglkg 20 20 20 20 50 50 500 2.7 2.1 1.7 1.7 34 1.2 3.9 5.3 2.5 1.2 3.5 NA NA NA NA NA 2.1 2.2 23 6.6 NA NA
Barium mg/kg 1,000 1,000 3,000 3,000 5,000 5,000 10,000 18.9 15 18.7 19.8 30.9 12.6 60.9 67.9 26.1 14.1 53.7 NA NA NA NA NA 69 64 62 58 NA NA
Beryllium mglkg 90 90 200 200 200 200 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium mg/kg 70 70 100 100 100 100 1,000 <0.11 <0.11 <0.11 <0.11 0.26 <0.11 0.23 0.15 0.19 <0.10 0.64 NA NA NA NA NA <0.54 <0.57 <0.71 <0.53 NA NA
Chromium mglkg 100 100 200 200 200 200 2,000 10 8.5 7.8 15 13.6 6.5 21.3 27.6 13.3 7.8 17.9 NA NA NA NA NA 13 16 37 16 NA NA
Chromium, Hexavalent |  mglkg 100 100 200 200 200 200 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper mg/kg - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead mg/kg 200 200 600 600 600 600 6,000 3.2 223 6 22.6 48.9 4 82.1 223 5 2.2 79.7 4800 280 76 38 540 150 35 37 420 NA 120
Mercury mglkg 20 20 30 30 30 30 300 <0.017 0.029 <0.017 <0.016 0.15 0.043 0.35 1.1 0.072 <0.016 0.28 NA NA NA NA NA 0.35 3 <0.045 0.16 NA NA
Nickel mg/kg 600 600 1,000 1,000 1,000 1,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium mglkg 400 400 700 700 700 700 7,000 <0.42 <0.46 <0.44 <0.43 <0.44 <0.45 <0.53 <0.51 <0.55 <0.42 <0.41 NA NA NA NA NA <11 <11 <14 <1 NA NA
Silver mg/kg 100 100 200 200 200 200 2,000 0.86 0.61 0.46 0.72 0.51 0.3 0.98 0.8 0.49 0.28 0.98 NA NA NA NA NA <54 <5.7 <71 <5.3 NA NA
Vanadium mglkg 400 400 700 700 700 700 7,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc mg/kg 1,000 1,000 3,000 3,000 5,000 5,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TCLP Metals
Lead mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
Analytes detected above the laboratory reporting limit (LRL) are presented in bold font.
< = Analyte is not detected above the LRL presented.
NA = Not analyzed.
-- = Not available.
* = Field duplicate - highest detected concentration or, if all results are non-detect, the lowest LRL is retained.
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TABLE 6
SUMMARY OF SOIL PCB & METAL ANAYYSES

Former Lewis Chemical Facility, Boston, Massachusetts

Grid 2 2 3 3 3 4 4 4 5 5 5 5 6 6 6 8 8 9 9 9 10 10
Soil Boring IIl-E-02 lll-E-02 1Il-F-03 1ll-F-03 1ll-F-03 1I-A-01 1I-A-01 1I-A-01 1I-A-03 1I-A-03 1I-A-03 1-A-03 1-A-05 1-A-05 1-A-05 1-A-07 1I-A-07 1-A-09 1-A-09 1-A-09 1-A-11 1-A-11
Sample "
D | siew2 | s-iow-s | s2iewa | szew-s | saew-2 | s-3ow-3 UCL II-E-02-M | IlIl-E-02-D | IIl-F-03-S | lIl-F-03-M | IIl-F-03-D | [I-A-01-S | Il-A-01-M | [I-A-01-D | 1l-A-03-S | 1l-A-03-S [ II-A-03-M* [ 1I-A-03-D | Il-A-05-S | II-A-05-M | Il-A-05-D | [I-A-07-S | II-A-07-M | [I-A-09-S | [I-A-09-D | Il-A-09-M | 1I-A-11-S | II-A-11-M
Sample Depth (feet) 57 17-19 0-0.5 57 17-19 0-0.5 57 14-15 0-0.5 0-0.5 57 14-15 0-0.5 4-6 8-10.5 0-0.5 5-7 0-0.5 13-14 6-8 0-0.5 9-10
Date Sampled 8/31/05 8/31/05 9/1/05 9/1/05 9/1/05 8/31/05 8/31/05 8/31/05 8/31/05 7/23115 8/31/05 8/31/05 8/31/05 8/31/05 8/31/05 8/31/05 8/31/05 8/30/05 8/30/05 8/30/05 8/30/05 8/30/05
Analytes | units
Polychlorinated Biphenyls
Aroclor-1232 mglkg 1 1 4 4 4 4 100 <0.1 <0.088 <0.44 <0.1 <0.091 <2.2 <0.11 NA <0.83 NA <0.5 NA NA <0.099 <0.12 <0.46 <0.095 <0.086 <0.097 <0.1 <0.088 <0.1
Aroclor-1242 mg/kg 1 1 4 4 4 4 100 <0.2 <0.088 <0.44 <0.1 <0.091 <2.2 <0.11 NA <0.83 NA NA NA <0.099 <0.12 <0.46 <0.095 <0.086 <0.097 <0.1 <0.088 <0.1
Aroclor-1248 mglkg 1 1 4 4 4 4 100 0.12 <0.088 2.7 <0.1 <0.091 18 0.35 NA 4.7 NA 1.7 NA NA 0.83 <0.12 2.6 <0.095 0.98 <0.097 <0.1 0.28 <0.1
Aroclor-1254 mg/kg 1 1 4 4 4 4 100 <0.1 <0.088 <0.44 <0.1 <0.091 <2.2 <0.11 NA <0.83 NA <0.5 NA NA <0.099 <0.12 <0.46 <0.095 <0.086 <0.097 <0.1 <0.088 <0.1
Total PCBs| mglkg 0.12 <RL 2.7 <RL <RL 18 0.35 NA 4.7 NA 1.7 0.83 <RL 2.6 <RL 0.98 <RL <RL 0.28 <RL
Metals
Antimony mg/kg 20 20 30 30 30 30 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic mglkg 20 20 20 20 50 50 500 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium mg/kg 1,000 1,000 3,000 3,000 5,000 5,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium mglkg 90 90 200 200 200 200 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium mg/kg 70 70 100 100 100 100 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium mglkg 100 100 200 200 200 200 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, Hexavalent |  mglkg 100 100 200 200 200 200 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper mg/kg - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead mg/kg 200 200 600 600 600 600 6,000 <14 <12 120 <14 <12 150 <14 <11 30 NA <13 <11 420 <12 <14 710 <12 150 110 <12 110 <13
Mercury mglkg 20 20 30 30 30 30 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel mg/kg 600 600 1,000 1,000 1,000 1,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium mglkg 400 400 700 700 700 700 7,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver mg/kg 100 100 200 200 200 200 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium mglkg 400 400 700 700 700 700 7,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc mg/kg 1,000 1,000 3,000 3,000 5,000 5,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TCLP Metals
Lead mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.34 NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
Analytes detected above the laboratory reporting limit (LRL) are presented in bold font.
< = Analyte is not detected above the LRL presented.
NA = Not analyzed.
-- = Not available.
* = Field duplicate - highest detected concentration or, if all results are non-detect, the lowest LRL is retained.
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TABLE 6
SUMMARY OF SOIL PCB & METAL ANAYYSES

Former Lewis Chemical Facility, Boston, Massachusetts

Grid 10 10 14 14 16 16 16 17 17 17 18 18 18 21 21 21 24 24 24 25 25 25
Soil Boring I-A-11 I-A-11 11I-C-02 11I-C-02 1ll-E-05 1ll-E-05 1ll-E-05 1-A-03 1-A-03 1-A-03 1-B-05 1-B-05 1-B-05 1-D-10 1-D-10 1-D-10 1-B-08 1-B-08 1-B-08 1-B-10 1-B-10 1-B-10
Sample " "
D | siew2 | s-iow-s | s2iewa | szew-3 | saew-2 | s-3ow-3 UCL I-A-11-M2 | 1Il-A-11-D | 1Il-C-02-M | III-C-02-D | Il-E-05-S | IIl-E-05-M | II-E-05-D | |-A-03-S | [-A-03-M | [|-A-03-D I-B-05-S | I-B-05-M | I-B-05-D I-0-10-S | I-D-10-M | I-D-10-D | I-B-08-S | I-B-08-M |-8-08-D | I-B-10-S | I-B-10-M | I-B-10-D
Sample Depth (feet) 14-15 18-20 8.5-10 13-14 0-0.5 5-10 10-15 0-0.5 8-10 10-12 0-0.5 14-16 19-20 0-0.5 57 12-14 0-0.5 12-14 19-20 0-0.5 13-15 18-20
Date Sampled 8/30/05 8/30/05 8/31/05 8/31/05 9/1/05 9/1/05 9/1/05 8/30/05 8/30/05 8/30/05 8/30/05 8/30/05 8/30/05 8/31/05 8/31/05 8/31/05 8/30/05 8/30/05 8/30/05 8/30/05 8/30/05 8/30/05
Analytes | units

Polychlorinated Biphenyls
Aroclor-1232 mglkg 1 1 4 4 4 4 100 <0.15 NA <0.094 <0.099 NA NA NA <0.19 <0.19 <0.15 <17 <0.43 <0.086 NA NA NA <043 <0.097 <0.091 NA NA NA
Aroclor-1242 mg/kg 1 1 4 4 4 4 100 <0.15 NA <0.094 <0.099 NA NA NA <0.19 <0.19 <0.15 <17 <0.43 <0.087 NA NA NA <0.43 <0.097 <0.091 NA NA NA
Aroclor-1248 mglkg 1 1 4 4 4 4 100 <0.15 NA <0.094 <0.099 NA NA NA 1.8 1.2 <0.15 70 23 <0.086 NA NA NA 3.9 <0.097 <0.091 NA NA NA
Aroclor-1254 mg/kg 1 1 4 4 4 4 100 <0.15 NA <0.094 <0.099 NA NA NA <0.19 <0.19 <0.15 <17 <0.43 <0.086 NA NA NA <0.43 <0.097 <0.091 NA NA NA

Total PCBs| mglkg <RL <RL <RL 1.8 1.2 <RL 70 2.3 <RL 3.9 <RL <RL

Metals
Antimony mg/kg 20 20 30 30 30 30 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic mg/kg 20 20 20 20 50 50 500 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium mg/kg 1,000 1,000 3,000 3,000 5,000 5,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium mglkg 90 90 200 200 200 200 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium mg/kg 70 70 100 100 100 100 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium mglkg 100 100 200 200 200 200 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, Hexavalent |  mglkg 100 100 200 200 200 200 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper mglkg - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead mg/kg 200 200 600 600 600 600 6,000 NA NA 190 <12 420 260 <11 950 590 34 350 75 <11 440 <13 <13 340 <12 <11 210 <12 <11
Mercury mglkg 20 20 30 30 30 30 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel mg/kg 600 600 1,000 1,000 1,000 1,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium mg/kg 400 400 700 700 700 700 7,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver mg/kg 100 100 200 200 200 200 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium mglkg 400 400 700 700 700 700 7,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc mg/kg 1,000 1,000 3,000 3,000 5,000 5,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

TCLP Metals
Lead mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Notes:

Analytes detected above the laboratory reporting limit (LRL) are presented in bold font.

< = Analyte is not detected above the LRL presented.

NA = Not analyzed.

-- = Not available.

* = Field duplicate - highest detected concentration or, if all results are non-detect, the lowest LRL is retained.
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Former Lewis Chemical Facility, Boston, Massachusetts

TABLE 6
SUMMARY OF SOIL PCB & METAL ANAYYSES

Grid 25 25 25 29 29 B-1 B-1 B-1 B-1 B-3 B-3 E-1 3 3 3 3 13 13 20 21 21 22
Soil Boring 1-C-09 1-C-09 1-C-09 1-A-08 1-A-08 ESM-15 ESM-15 ESM-15 ESM-15 | ESMB-02 | ESMB-02 | ESM-16 GP-1 GP-1 GP-2 GP-2 GP-12 GP-12 GP-3 GP-4 GP-4 GP-5
Sample I-C-09-S | I-C-09-M | I-C-09-D | I-A-08-S | I-A-08-M ESM-15 ESM-15 ESM-15 ESM-15 | ESMB-02 | ESMB-02 | ESM-16 | GP-1/0-3' | GP-1/3-5' | GP-2/0-3' | GP-2/3-5' | GP-12/0-3' GP-12/10- GP-3/0-3' | GP-4/0-3' | GP-4/3-5' | GP-5/0-3'
ID | S-1/GW-2 | S-1/GW-3 | S-2/GW-2 | S-2/GW-3 | S-3/GW-2 | S-3/GW-3 ucL 12
Sample Depth (feet) 0-0.5 13-15 15-17 0-0.5 12-14 0-2 3-5 6-8 13-15 0-5 0-5 4-8 0-3 3-5 0-3 3-5 0-3 10-12 0-3 0-3 3-5 0-3
Date Sampled 8/31/05 8/31/05 8/31/05 8/30/05 8/30/05 8/31/05 8/31/05 8/31/05 8/31/05 8/31/05 7/23/15 8/31/05 11/25/08 | 11/25/08 | 11/25/08 | 11/25/08 | 11/25/08 | 11/25/08 | 11/25/08 | 11/25/08 | 11/25/08 | 11/25/08
Analytes | units
Polychlorinated Biphenyls
Aroclor-1232 mglkg 1 1 4 4 4 4 100 <0.086 <0.087 <0.086 NA NA NA NA NA <0.088 NA NA <0.1 NA NA NA NA NA NA NA NA NA NA
Aroclor-1242 mg/kg 1 1 4 4 4 4 100 <0.086 <0.087 <0.086 NA NA NA NA NA <0.088 NA NA <0.1 NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 mglkg 1 1 4 4 4 4 100 0.38 <0.087 <0.086 NA NA NA NA NA 0.44 NA NA 0.38 170 NA 300 17 NA NA NA 6.4 NA NA
Aroclor-1254 mg/kg 1 1 4 4 4 4 100 <0.086 <0.087 <0.086 NA NA NA NA NA <0.088 NA NA <0.1 NA NA NA NA NA NA NA NA NA NA
Total PCBs| mglkg 0.38 <RL <RL 0.44 0.38 170 300 17 6.4
Metals
Antimony mg/kg 20 20 30 30 30 30 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic mg/kg 20 20 20 20 50 50 500 NA NA NA NA NA 5.1 NA NA NA NA NA NA 2.7 4.2 33 34 2.6 2 3.5 3.5 2.5 3.1
Barium mg/kg 1,000 1,000 3,000 3,000 5,000 5,000 10,000 NA NA NA NA NA 80 NA NA NA NA NA NA 71 43 90 59 24 52 95 80 34 33
Beryllium mg/kg 90 90 200 200 200 200 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium mg/kg 70 70 100 100 100 100 1,000 NA NA NA NA NA 1.6 NA NA NA NA NA NA 1 24 14 0.8 <0.3 13 0.6 0.6 0.4 0.3
Chromium mg/kg 100 100 200 200 200 200 2,000 NA NA NA NA NA 20 NA NA NA NA NA NA 30 8 110 35 9 9 13 15 23 14
Chromium, Hexavalent |  mglkg 100 100 200 200 200 200 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper mglkg - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead mg/kg 200 200 600 600 600 600 6,000 510 <11 <11 310 150 670 NA NA NA 1600 NA NA 99 100 170 84 35 500 470 560 130 94
Mercury mglkg 20 20 30 30 30 30 300 NA NA NA NA NA 33 NA NA NA NA NA NA 0.69 0.22 0.51 0.32 0.05 0.08 0.2 0.46 0.59 0.05
Nickel mg/kg 600 600 1,000 1,000 1,000 1,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium mg/kg 400 400 700 700 700 700 7,000 NA NA NA NA NA <11 NA NA NA NA NA NA <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
Silver mg/kg 100 100 200 200 200 200 2,000 NA NA NA NA NA <5.6 NA NA NA NA NA NA 0.6 <04 0.9 0.5 <0.5 <04 <04 <04 2.1 <04
Vanadium mglkg 400 400 700 700 700 700 7,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc mg/kg 1,000 1,000 3,000 3,000 5,000 5,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TCLP Metals
Lead mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 24 NA NA NA NA NA NA NA NA NA NA NA
Notes:
Analytes detected above the laboratory reporting limit (LRL) are presented in bold font.
< = Analyte is not detected above the LRL presented.
NA = Not analyzed.
-- = Not available.
* = Field duplicate - highest detected concentration or, if all results are non-detect, the lowest LRL is retained.
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TABLE 6
SUMMARY OF SOIL PCB & METAL ANAYYSES

Former Lewis Chemical Facility, Boston, Massachusetts

Grid 22 22 22 23 23 27 27 28 28 28 28 28 28 B-1 B-1 B-1 B-1 B-3 B-3 B-3 B-3 B-3
Soil Boring GP-5 GP-6 GP-6 GP-8 GP-8 GP-7 GP-7 GP-9 GP-9 GP-10 GP-10 GP-11 GP-11 SS8-3 SS8-3 SS8-7 SS8-7 S8-1 $S-1 SS-2 SS-2 SS-4
Sample GP-5/68 | GP60-3 | GP-6/68 | GP-B0-3 |GP810-12| GP7I0-3 | GP77-10' | GP-9i03 [GP-orto12| GP-t0i03 | CF 190 | gpgnioa | CPI10 | 55303 | ssans | ss7i03 | ss7a4 | ss103 | ssp4r | ss203 | ss235 | ss403
ID | S-1/GW-2 | S-1/GW-3 | S-2/GW-2 | S-2/GW-3 | S-3/GW-2 | S-3/GW-3 ucL 12' 12'
Sample Depth (feet) 6-8 0-3 6-8 0-3 10-12 0-3 7-10 0-3 10-12 0-3 10-12 0-3 10-12 0-3 3-5 0-3 34 0-3 34 0-3 3-5 0-3
Date Sampled 11/25/08 | 11/25/08 | 11/25/08 | 11/25/08 | 11/25/08 | 11/25/08 | 11/25/08 | 11/25/08 | 11/25/08 | 11/25/08 | 11/25/08 | 11/25/08 | 11/25/08 | 11/26/08 | 11/26/08 | 11/26/08 | 11/26/08 | 11/26/08 | 11/26/08 | 11/26/08 | 11/26/08 | 11/26/08
Analytes | units
Polychlorinated Biphenyls
Aroclor-1232 mglkg 1 1 4 4 4 4 100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1242 mg/kg 1 1 4 4 4 4 100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 mglkg 1 1 4 4 4 4 100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 mg/kg 1 1 4 4 4 4 100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PCBs|  mglkg
Metals
Antimony mg/kg 20 20 30 30 30 30 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic mg/kg 20 20 20 20 50 50 500 6.1 25 2 1.6 1.6 1.2 4.1 5.5 1 31 1 2.6 24 74 22 35 1.7 1.9 1.4 26 1.6 27
Barium mg/kg 1,000 1,000 3,000 3,000 5,000 5,000 10,000 210 20 26 18 23 17 160 64 19 21 16 30 73 110 31 65 34 41 27 52 21 54
Beryllium mg/kg 90 90 200 200 200 200 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium mg/kg 70 70 100 100 100 100 1,000 0.9 <0.3 <0.3 <0.2 <0.3 <0.2 0.5 0.6 <0.2 <0.3 <0.3 <0.3 0.4 1.8 <0.3 0.7 <0.3 16 1.2 1.3 <0.3 34
Chromium mg/kg 100 100 200 200 200 200 2,000 18 10 11 21 12 11 13 8 75 9 7 13 10 23 12 180 18 8 9 13 9 91
Chromium, Hexavalent |  mglkg 100 100 200 200 200 200 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper mglkg - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead mg/kg 200 200 600 600 600 600 6,000 1500 27 55 24 30 36 860 460 23 48 44 20 110 420 41 150 8.6 410 1 120 25 29
Mercury mg/kg 20 20 30 30 30 30 300 0.34 0.03 0.09 0.03 0.03 0.32 013 0.37 0.08 0.14 <0.02 0.6 0.06 4.6 0.34 0.52 0.06 23 0.03 0.51 0.19 0.22
Nickel mg/kg 600 600 1,000 1,000 1,000 1,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium mg/kg 400 400 700 700 700 700 7,000 <3 <3 <3 <2 <3 <2 <3 <3 <2 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
Silver mg/kg 100 100 200 200 200 200 2,000 0.7 <04 <04 <0.3 <04 <0.3 <04 <04 <0.3 <04 <04 <0.5 <04 24 0.4 <05 <04 <05 <04 <05 <05 0.5
Vanadium mg/kg 400 400 700 700 700 700 7,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc mg/kg 1,000 1,000 3,000 3,000 5,000 5,000 10,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TCLP Metals
Lead mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
Analytes detected above the laboratory reporting limit (LRL) are presented in bold font.
< = Analyte is not detected above the LRL presented.
NA = Not analyzed.
-- = Not available.
* = Field duplicate - highest detected concentration or, if all results are non-detect, the lowest LRL is retained.
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TABLE 6
SUMMARY OF SOIL PCB & METAL ANAYYSES

Former Lewis Chemical Facility, Boston, Massachusetts

Grid B-3 C-1 C-1 C-3 C-3 D-1 D-1 3 3 3 3 3 3 4 4 4 4 4 4 4 5 5
Soil Boring SS-4 SS-6 SS-6 S8-5 §S-5 SS-8 SS-8 G-3 G-3 G-3 G-3 G-3 G-3 G-4 G-4 G-4 G-4 G-4 G-4 G-4 G-5 G-5
Sample , \ \ \ \ \ ,
D | siew2 | s-iow-s | s2iewa | szew-s | saew-2 | s-3ow-3 UCL SS-4/3-4' | SS-6/0-3' | SS-6/3-5' | SS-5/0-3' | SS-5/3-5' | SS-8/0-3' | SS-8/3-5 G-30.5 G-325 G-35 G-310 G-315 G-320 G405 G425 G-45 G-410 G-415 G-4 20 G-4 20+ G505 G525
Sample Depth (feet) 34 0-3 3-5 0-3 3-5 0-3 3-5 0-0.5 0.5-2.5 2.5-5 5-10 10-15 15-20 0-0.5 0.5-2.5 2.5-5 5-10 10-15 15-20 20-21 0-0.5 0.5-2.5
Date Sampled 11/26/08 | 11/26/08 | 11/26/08 | 11/26/08 | 11/26/08 | 11/26/08 | 11/26/08 9/30/13 9/30/13 9/30/13 9/30/13 9/30/13 9/30/13 9/30/13 9/30/13 9/30/13 9/30/13 9/30/13 9/30/13 9/30/13 9/30/13 9/30/13
Analytes | units
Polychlorinated Biphenyls
Aroclor-1232 mglkg 1 1 4 4 4 4 100 NA NA NA NA NA NA NA <8.8 <91 <23 <0.49 <0.43 <0.42 <42 <47 <4.8 <5 <0.44 <042 <0.44 <2600 <2300
Aroclor-1242 mg/kg 1 1 4 4 4 4 100 NA NA NA NA NA NA NA <8.8 <91 <23 <0.49 <0.43 <0.42 <42 <47 <4.8 <5 <0.44 <0.42 <0.44 <2600 <2300
Aroclor-1248 mglkg 1 1 4 4 4 4 100 NA NA NA NA NA NA NA 43 670 88 1.3 <0.43 <0.42 340 120 31 19 2.8 0.62 2.7 9500 13000
Aroclor-1254 mg/kg 1 1 4 4 4 4 100 NA NA NA NA NA NA NA <8.8 <91 <23 <0.49 <0.43 <0.42 <42 <47 <4.8 <5 <0.44 <0.42 <0.44 <2600 <2300
Total PCBs| mglkg 43 670 88 1.3 <RL <RL 340 120 31 19 2.8 0.62 2.7 9500 13000
Metals
Antimony mg/kg 20 20 30 30 30 30 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic mglkg 20 20 20 20 50 50 500 4.2 1.7 2.8 2 1.7 24 2.1 NA NA <27 <3 <27 <27 NA NA <3 <3 <27 <2.6 <2.7 NA NA
Barium mg/kg 1,000 1,000 3,000 3,000 5,000 5,000 10,000 39 24 37 33 22 51 38 NA NA 74 20 16 20 NA NA 49 21 18 33 23 NA NA
Beryllium mglkg 90 90 200 200 200 200 2,000 NA NA NA NA NA NA NA NA NA <0.27 <0.3 <0.27 <0.27 NA NA <0.3 <0.3 <0.27 <0.26 <0.27 NA NA
Cadmium mg/kg 70 70 100 100 100 100 1,000 14 0.7 0.4 1.8 0.4 <0.3 <0.3 NA NA 14 <0.3 <0.27 <0.27 NA NA 5.5 <0.3 <0.27 <0.26 <0.27 NA NA
Chromium mglkg 100 100 200 200 200 200 2,000 22 13 11 17 11 16 22 NA NA 30 13 12 10 NA NA 22 11 9.7 12 9.5 NA NA
Chromium, Hexavalent |  mglkg 100 100 200 200 200 200 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper mg/kg - - - - - - - NA NA NA NA NA NA NA NA NA 75 3.8 8.7 12 NA NA 36 4 8.3 19 1" NA NA
Lead mg/kg 200 200 600 600 600 600 6,000 69 21 110 1 6.7 380 43 NA NA 97 4 3 29 NA NA 4 4.5 2.6 6.1 4.8 NA NA
Mercury mglkg 20 20 30 30 30 30 300 0.07 0.041 0.571 0.081 0.041 0.31 0.07 NA NA 0.8 0.088 <0.028 <0.026 NA NA 0.79 0.033 <0.028 <0.027 <0.028 NA NA
Nickel mg/kg 600 600 1,000 1,000 1,000 1,000 10,000 NA NA NA NA NA NA NA NA NA 13 3.2 8.3 7.8 NA NA 12 3.2 5.8 8.2 4.3 NA NA
Selenium mglkg 400 400 700 700 700 700 7,000 <3 <3 <3 <3 <3 <3 <3 NA NA <5.5 <5.9 <54 <5.3 NA NA <6.1 <6 <5.5 <5.2 <5.4 NA NA
Silver mg/kg 100 100 200 200 200 200 2,000 1.1 0.04 0.57 0.08 0.04 <04 <04 NA NA 1 <0.59 <0.54 <0.53 NA NA <0.61 <0.6 <0.55 <0.52 <0.54 NA NA
Vanadium mglkg 400 400 700 700 700 700 7,000 NA NA NA NA NA NA NA NA NA 25 16 22 17 NA NA 25 18 18 16 11 NA NA
Zinc mg/kg 1,000 1,000 3,000 3,000 5,000 5,000 10,000 NA NA NA NA NA NA NA NA NA 720 25 39 19 NA NA 1000 14 22 28 17 NA NA
TCLP Metals
Lead mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
Analytes detected above the laboratory reporting limit (LRL) are presented in bold font.
< = Analyte is not detected above the LRL presented.
NA = Not analyzed.
-- = Not available.
* = Field duplicate - highest detected concentration or, if all results are non-detect, the lowest LRL is retained.
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Former Lewis Chemical Facility, Boston, Massachusetts

TABLE 6
SUMMARY OF SOIL PCB & METAL ANAYYSES

Grid 5 5 5 5 6 6 6 6 6 6 7 7 7 7 7 8 8 8 8 8 9 9
Soil Boring G-5 G-5 G-5 G-5 G-6 G-6 G-6 G-6 G-6 G-6 G-7 G-7 G-7 G-7 G-7 G-8 G-8 G-8 G-8 G-8 G-9 G-9
Sample "
D | siew2 | s-iow-s | s2iewa | szew-s | saew-2 | s-3ow-3 UCL G-55 G-510 G-515 G-520 G-60.5 G-62.5 G-65 G-6 10 G615 G-620 G-70.5 G-725 G-75 G-710 G-715 G805 G825 G-85 G-810 G-815 G905 G925
Sample Depth (feet) 2.5-5 5-10 10-15 15-16 0-0.5 0.5-2.5 2.5-5 5-10 10-15 15-16 0-0.5 0.5-2.5 2.5-5 5-10 10-15 0-0.5 0.5-2.5 2.5-5 5-10 10-13 0-0.5 0.5-2.5
Date Sampled 9/30/13 9/30/13 9/30/13 9/30/13 927113 927113 9/27113 927113 9/27113 9/27113 9/27/13 9/27/13 9/27/13 9/27/13 9/27/13 9/27/13 9/27/13 9/27/13 9/27/13 9/27/13 9/27/13 9/27/13
Analytes | units
Polychlorinated Biphenyls
Aroclor-1232 mglkg 1 1 4 4 4 4 100 <190 <10 <0.42 <04 <22 <0.85 <0.45 <0.67 <0.46 <0.43 <0.42 <0.42 <0.51 <0.51 <045 <041 <041 <0.5 <0.59 <0.44 <0.88 <0.41
Aroclor-1242 mg/kg 1 1 4 4 4 4 100 <190 <10 <0.42 <0.4 <22 <0.85 <0.45 <0.67 <0.46 <0.43 <0.42 <0.42 <0.51 <0.51 <0.45 <0.41 <0.41 <0.5 <0.59 <0.44 <0.88 <0.41
Aroclor-1248 mglkg 1 1 4 4 4 4 100 1700 44 3.7 2 130 74 <0.45 <0.67 <0.46 <0.43 3.2 0.6 <0.51 <0.51 <0.45 2.2 0.77 <0.5 <0.59 <0.44 74 0.81
Aroclor-1254 mg/kg 1 1 4 4 4 4 100 <190 <10 <0.42 <0.4 <22 <0.85 <0.45 <0.67 <0.46 <0.43 <0.42 <0.42 <0.51 <0.51 <0.45 <0.41 <0.41 <0.5 <0.59 <0.44 <0.88 <0.41
Total PCBs| mglkg 1700 44 3.7 2 130 71 <RL <RL <RL <RL 3.2 0.6 <RL <RL <RL 2.2 0.77 <RL <RL <RL 74 0.81
Metals
Antimony mg/kg 20 20 30 30 30 30 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic mglkg 20 20 20 20 50 50 500 <24 <3.2 <27 <2.6 NA NA <27 <4 <2.9 <27 NA NA <3.3 <3.2 <2.8 NA NA <3.2 <3.8 <2.8 NA NA
Barium mg/kg 1,000 1,000 3,000 3,000 5,000 5,000 10,000 43 26 21 19 NA NA 90 37 22 28 NA NA 64 19 19 NA NA 38 26 21 NA NA
Beryllium mglkg 90 90 200 200 200 200 2,000 <0.24 <0.32 <0.27 <0.26 NA NA <0.27 <04 <0.29 <0.27 NA NA <0.33 <0.32 <0.28 NA NA <1.6 <0.38 <0.28 NA NA
Cadmium mg/kg 70 70 100 100 100 100 1,000 4.1 0.41 <0.27 <0.26 NA NA <0.27 <04 <0.29 <0.27 NA NA <0.33 <0.32 <0.28 NA NA 0.34 <0.38 <0.28 NA NA
Chromium mglkg 100 100 200 200 200 200 2,000 51 16 13 12 NA NA 24 40 15 17 NA NA 43 11 12 NA NA 27 13 9.6 NA NA
Chromium, Hexavalent |  mglkg 100 100 200 200 200 200 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA N