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EXECUTIVE SUMMARY

This document presents the Baseline Human Health and Ecological Risk Assessment for the
Southwest Properties Site in Woburn, Massachusetts (the Site). The Site is primarily comprised
of three contiguous parcels of land known as Aberjona Auto Parts (Aberjona property), Whitney

Barrel (Whitney property), and Murphy’s Waste Oil (Murphy property.

The Site is part of the 2" operable unit (OU-2) of the Wells G&H Superfund Site. The purpose
of this report was to assess contamination at the Site and evaluate human health and ecological
risks related to the contamination. The environmental setting, geology, surface hydrology,
hydrogeology, nature and extent of contamination, fate and transport of contaminants, human

health risk and ecological risk are summarized in the following text.

The Site is part of the Well G&H Superfund Site, which is comprised of approximately 330 acres
bounded by Route 128/Interstate 95 to the north, the Boston and Main (B&M) Railroad to the
west, Interstate 93 to the east and Salem and Cedar Streets to the south. The Site is situated
within the southwestern corner of the Wells G&H Superfund Site, and primarily comprised of
three parcels of land known as Aberjona Auto Parts (Aberjona property, 6.5 acres), Whitney
Barrel (Whitney property, 2.7 acres), and Murphy Waste Oil (Murphy property, 3.6 acres),
which are also listed as three separate MADEP BWSC “Chapter 21-E” sites. The Site is

approximately 13 acres.

The Site is approximately rectangular with its long axis oriented approximately northeast
southwest along Salem Street. The Aberjona River flows north to south along the eastern
boundary of the Site adjacent to the Aberjona property. The B&M railroad abuts the Site (at the
Murphy property) to the west and Salem Street to the south along which each property has
frontage. Three industrially zoned properties with wood framed structures that appear to be
former residences are also next to the Murphy property to the southwest of the Site. The
Wildwood Conservation Corporation property (Wildwood property), which is one of five source
area properties associated with Operable Unit 1 of the Wells G&H Superfund Site, lies on the
adjacent parcel to the north of all three properties (Aberjona, Whitney and Murphy properties).

March 2014 ES-1 L2014-105



The land use at and in vicinity of the Site is highly developed with light commercial and light
industrial parks bordering the wetlands area associated with the Aberjona River floodplain.
Portions of each of the properties are located within the mapped 100-year floodplain. The
Southwest Properties current land uses are commercial/industrial at all three properties, with an
existing residence located on the Aberjona property. The Southwest Properties are zoned
industrial (Industrial Park, I-P) (City of Woburn, 2012). Currently, the Aberjona property is
comprised of auto repair/storage operations and a dog exercise area enclosed within a locked
fence, an existing single family residence, and an enclosed ice skating rink. The commercial
buildings at the Aberjona property are currently utilized by automotive repair operations, a
private athletic training center, a canine daycare facility, and a landscaper. The Whitney
property is utilized by a variety of small businesses (e.g., construction, landscaping, automotive
repair, and an automotive glass repair company). The Murphy property is leased by Clean
Harbors Environmental Services, Incorporated (CHES), and is a registered Treatment, Storage,
and Disposal Facility (TSDF) under the Resource Conservation and Recovery Act (RCRA),
currently used for treatment and storage of waste oil. In the recent past, the Aberjona, Whitney
and Murphy properties have served as an automobile salvage yard/service station, a barrel
washing facility, and a waste oil reclamation facility, respectively. A wetland area lies between
the upland portions of the Murphy, Whitney, Wildwood and Aberjona properties, and is referred
to throughout this report as the Murphy Wetland. Figure ES-1 presents a plan of the Southwest

Properties and shows the medium-specific exposure points evaluated in the risk assessment.

Data used to prepare this risk assessment were obtained from several different investigations, and
include data from 2010/2011/2013 soil, subslab soil gas, indoor air and groundwater
investigations. Table ES-1 summarizes the investigative work used to prepare the human health
and ecological risk assessments. Monitoring wells BSW-2, BW-2R, BOW-16, BSSW-16, BW-
16R, and the S77 well cluster are located on the Wildwood property. Due to their close
proximity to the Southwest Properties, the chemical data for groundwater obtained from them
have been included in the risk assessment. Soil and groundwater data were used as inputs to

transport and dilution/dispersion models in order to estimate outdoor trench air concentrations
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for the human health risk assessment. This transport and dilution/dispersion model used
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property-specific information on depth to groundwater as well as appropriate values for soil
properties to establish reasonably conservative site-specific modeled outdoor trench air exposure
point concentrations. The vapor intrusion pathway! was qualitatively evaluated at the
commercial buildings since the building at Whitney is not currently occupied, and only sporadic,
low-to-moderate level detections of volatile organic compounds (VOCs) were seen in soil gas
beneath the commercial buildings at the Aberjona and Murphy properties. The vapor intrusion
pathway was quantitatively evaluated at the occupied existing Aberjona residence using two

seasonal rounds of subslab soil gas and indoor air data.

Numerous Chemicals of Potential Concern (COPCs) were detected in Site media. In soil,
COPCs generally consisted of the following classes of compounds: chlorinated VOCs,
polyaromatic hydrocarbons (PAHSs), pesticides, metals, polychlorinated biphenyls (PCBs), and
dioxin-like PCB congeners, as well as aromatic and aliphatic petroleum hydrocarbons. In
groundwater, the COPC classes included chlorinated and non-chlorinated VOCs, semi-volatile
organic compounds (SVOCs) (including PAHSs), aromatic and aliphatic petroleum hydrocarbons,
metals, PCBs and dioxin-like PCB congeners, and pesticides. In outdoor trench air, COPCs were
limited to trichloroethene. COPCs in sediment included chlorinated and non-chlorinated VOCs,
PAHSs, aromatic and aliphatic petroleum hydrocarbons, metals (including hexavalent chromium),
PCBs, dioxin-like PCB congeners and pesticides. In surface water, COPCs were limited to
inorganics (e.g., chromium, cobalt, cyanide, iron and manganese). Indoor air COPCs at the

existing Aberjona residence included chloroform and trichloroethene.

Human Health Risk Assessment Summary. Potential non-carcinogenic and carcinogenic
human health risks were quantitatively assessed for the central tendency exposure (CTE) and
reasonable maximum exposure (RME) cases for surface soil, subsurface soil, groundwater,
outdoor trench air, surface water, sediment and indoor air at each exposure point determined to

be accessible to human receptors currently or in the future.

Lvapor intrusion is defined as the movement of VOCs from groundwater into soil gas and then into a building.

Only VOCs present in indoor air as part of a complete vapor intrusion pathway are evaluated in the risk assessment.
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The arsenic bioavailability study that was performed as part of the Baseline Human Health and
Ecological Risk Assessment Report, Wells G&H Superfund Site, Aberjona River Study,
Operable Unit 3 (Aberjona River Study Baseline Risk Assessment) (EPA, 2004) was also used in
this risk assessment. This study was also referenced in the Draft Final MSGRP Remedial
Investigation Report, Industri-Plex Superfund Site, Operable Unit 2, Woburn, Massachusetts
(EPA, 2005; Appendix 6). The bioavailability study was completed to assist in the quantification
of sediment risks. This site-specific bioassay determined that arsenic is absorbed less efficiently
from sediment than from a water medium. The most conservative relative bioavailability
estimate determined in the study was used to quantify sediment ingestion risks at the Southwest
Properties.

Site-specific hexavalent chromium data were collected and used in the risk assessment to more
accurately characterize soil, groundwater, and sediment risks at the Southwest Properties. Only
hexavalent chromium data obtained using the ion chromatography method for soil/sediment and
Method 7196A for groundwater were quantitatively evaluated in the human health risk

assessment.

EPA recommends calculation of the 95-percent upper confidence limit (95% UCL) on the
arithmetic mean concentration for the estimation of both the RME and CTE risk (EPA, 1989;
1992) for most scenarios. Therefore, whenever possible, the 95% UCL has been calculated and
used as the EPC for both the RME and CTE cases. When the 95% UCL was greater than the
maximum detected value, the maximum and average concentrations were generally used. The
95% UCLs were calculated using EPA’s program ProUCL Statistical Software (EPA, 2011;
2013). The 95% UCL values were calculated by this program when a sufficient number of
samples were available from an exposure point. When too few samples were available, the

program was unable to calculate a reliable 95% UCL value.

Possible human exposure to the selected COPCs was characterized through exposure pathways
for current and future land use. An exposure pathway describes the course a chemical follows
while moving through environmental media to a receptor. An exposure pathway may consist of

a mechanism of release of contaminants to an environmental medium (e.g., soil), an exposure
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route (e.g., ingestion) and a receptor (e.g., trespasser). An exposure pathway is considered
complete when contact by a receptor with contaminated media may occur currently or in the
future. For purposes of this risk assessment, only potentially complete exposure pathways were

quantitatively evaluated.

Current land use is commercial/industrial at all three sites, except for the occupied existing
residence at the Aberjona property. Sediment and floodplain soil impacts in the backyard of the
existing residence at the Aberjona property were previously evaluated as part of the Aberjona
River Study Baseline Risk Assessment (EPA, 2004 and Appendix 6 of EPA, 2005). The
Southwest Properties are zoned industrial (Industrial Park, 1-P) (City of Woburn, 2012). Many
of the on-site areas of known contamination are currently fenced or covered with pavement or
structures. However, access is not limited for a portion of the Whitney property (only the
building space is secured in parts). In addition, commercial workers may access the secured
areas. Based on this information, current receptors include commercial workers at all three
properties, trespassers at the Whitney property, and residents potentially exposed to vapor
intrusion pathway VOCs in indoor air at the existing Aberjona residence. Future receptors for all
three properties include commercial workers, trespasser, recreational users and construction
workers, including exposures to shallow groundwater encountered during excavation activities at
each property. In addition, the future Aberjona resident is evaluated for potential exposures to

vapor intrusion pathway VOCs in indoor air.

MassDEP prepared a Groundwater Use and Value Determination (MassDEP, 2004; EPA, 2004
and 2005) for the Wells G&H Superfund Site in accordance with 1998 Memorandum of
Agreement between EPA and MassDEP. MassDEP concluded a “medium” groundwater use and
value determination was appropriate for the Wells G&H aquifer because of its significant current
and future ecological value to the Aberjona River and associated wetlands and its potential
human value as a drinking water supply in the future. Based upon this determination, a future
residence is also evaluated for exposure to groundwater to address the potential for future potable

use of contaminated groundwater originating from the Southwest Properties.
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A summary of the exposure points evaluated in the risk assessment is provided below by
scenario and shown on Figure ES-1.

Exposure Point Current Scenario Future Scenario
Aberjona Soil X X
Whitney Soil X X
Murphy Soil X X
Murphy Wetland Sediment/Surface Water X X
Existing Aberjona Residence Indoor Air X X
Site Groundwater* N/A X

Notes: N/A — Not applicable X = Included exposure point
*Site Groundwater exposures include site-wide residential tap water usage and property-specific construction worker
contact while excavating.

Estimated risks were compared to the EPA target Incremental Lifetime Cancer Risk (ILCR)

range of 10 to 10 and target hazard index (HI) of 1 for non-carcinogenic effects.

Table ES-2 and Figure ES-2 summarize the results of the estimated cancer and non-cancer risk
for the evaluated properties/areas for the major contributors to risk: ILCRs >10* or His >1, or
the contributor with the highest cancer risk if no single compound had a cancer risk of >10.
Risks are summarized for both the RME and CTE receptors for each of the evaluated areas.
When risks were estimated for a child and adult receptor, the child HlIs are presented as the most
conservative, while ILCR are the sum of the child and adult risks (i.e., a total receptor cancer
risk). The risks presented by property have been summed together, as appropriate, when a
receptor would be exposed to more than one medium during site activities. The Murphy
Wetland area was evaluated as an additional separate exposure point because it may have been
impacted by more than one of the adjacent properties or by other neighboring properties. In
cases where the total pathway HI exceeded 1, COPCs having similar systemic effects were
summed for each pathway and medium. The following summarizes the scenarios and
contaminants that are major contributors to risk (ILCRs >10* or HIs >1). Other contributors to
risk (10* > ILCRs > 10 and HIs > 1) are discussed in Sections 3.0 and 5.0 of this report.

Lead in soil and sediment was evaluated through the use of EPA models for children and adults.
The lead evaluation indicated that exposures to lead in current and future soil exposure scenarios
would not result in adult or childhood blood lead levels in excess of blood lead level goals.

Therefore, lead in soil was determined not to be of concern for human receptors at the Southwest
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Properties. Lead in groundwater was evaluated by comparing monitoring well concentrations to

the Safe Drinking Water Act (SDWA) action level of 15 micrograms per liter (ug/L).

Aberjona Property. The ILCRs and Hls are all below risk management criteria for all scenarios

evaluated.

Whitney Property?. The RME and/or CTE ILCR and HI exceed the target risk range for the
Future Adult/Child Recreational User and Future Construction Worker. The major risk
contributors for the Adult/Child Recreational User are direct contact with benzo(a)pyrene and
total PCBs in surface soil, and direct contact with heptachlor, total PCBs and dioxin-like PCB
congeners (expressed in PCB toxicity equivalents [TEQ]) in subsurface soil. The major risk
contributors for the Construction Worker are direct contact with total PCBs and PCB TEQ in
subsurface soil, and direct contact with cis-1,2-dichloroethene, tetrachloroethene and

trichloroethene in shallow groundwater.

Murphy Property. The RME HI exceeds the target risk range for the Future Adult/Child
Recreational User. The major risk contributors for the Adult/Child Recreational User is direct
contact with thallium in surface and subsurface soil. In addition, the RME HI exceeds the target
risk range for the Future Construction Worker. The major risk contributors for the Construction

Worker is direct contact with cis-1,2-dichloroethene in shallow groundwater.

Murphy Wetland. The RME and/or CTE HI exceeds the target risk range for the Future Older
Child Trespasser and Future Adult/Child Recreational User. The RME HI was above the target
HI of 1 for the Future Older Child Trespasser and RME and CTE Hls were above the target HlI

of 1 the Future Young Child/Adult Recreational User. The major risk contributor for the Future

Trespasser is direct contact with total PCBs in sediment. The major risk contributors for the

2Worker protective measures should be used if excavation work is performed prior to remedy implementation near
the rear of the building in the vicinity of the drain line connecting the former Whitney drum storage area to the
municipal sewer system. During test pit excavation activities in this area in 2011, odors were observed and
excavation workers were outfitted with half-faced respirators with organic vapor cartridges due to elevated VOC

readings.
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Future Recreational receptor are direct contact with total PCBs and C11-C22 aromatics in
sediment for the RME case and total PCBs for the CTE case. The lead evaluation for sediment
indicated that future young child recreational exposures could result in childhood blood lead
levels in excess of blood lead level goals. The highest lead concentrations in sediment are
located at sampling locations SW-2 (35,100 milligrams per kilogram [mg/kg]), P-12 (24,900
mg/kg), P-14 (16,800 mg/kg), MR-11 (12,000 mg/kg) and P-43 (11,100 mg/Kkg).

Indoor Air at Existing Aberjona Residence. ILCRs are within or below the target risk range
of 10 to 10* and target organ Hls are less than 1 for current and future potential exposures to
vapor intrusion pathway VOCs in indoor air at the existing Aberjona residence.

TCE, PCE and chloroform were not found at significant concentrations for resident exposure in any
indoor air samples. However, subslab soil gas concentrations of these compounds are greater than
EPA soil gas screening levels for residential properties, with the subslab soil gas concentrations
of TCE being the most elevated. The presence of elevated concentrations of VOCs, in particular
TCE, in subslab soil gas beneath the existing Aberjona residence indicates a potential for future

vapor intrusion to occur if building conditions were to change.

Site-Wide Future Resident Tap Water Use. The RME and CTE cancer and non-cancer risks
exceed risk management criteria for the site-wide future resident exposed to groundwater during
household use. The major risk contributors associated with RME exceedances are benzene, 1,1-
dichloroethane, cis-1,2-dichloroethene, trans-1,2-dichloroethene, 1,4-dioxane, methylene
chloride, tetrachloroethene, 1,2,3-trichlorobenzene, 1,2,4-trichlorobenzene, 1,1,2-trichloroethane,
trichloroethene, vinyl chloride, xylenes (total), C5-C8 aliphatics, C9-C12 aliphatics, C9-C10
aromatics, C9-C18 aliphatics, C11-C22 aromatics, 2-methylnaphthalene, naphthalene, PCB
TEQ, total PCBs, aldrin, alpha-BHC, lindane, heptachlor, heptachlor epoxide, arsenic, cobalt,
iron, and manganese. Inthe CTE case, cis-1,2-dichloroethene, 1,2,4-trichlorobenzene, 1,1,2-
trichloroethane, trichloroethene, vinyl chloride, C9-C12 aliphatics, C9-C18 aliphatics,
naphthalene, total PCBs, arsenic, and manganese were the major risk contributors. In addition,
the maximum concentration of lead detected in groundwater (129 pg/L) exceeds the SDWA
action level. The elevated lead levels in Murphy Wetland sediment may be related to shallow
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groundwater concentrations in the vicinity of monitoring wells MW-24, MW-16 and M\W-18S
which displayed groundwater lead concentrations of 129 ug/L, 36.2 pg/L and 16.8 pg/L,

respectively. These monitoring wells are located within or adjacent to the Murphy Wetland.

Should a change in land use at the Southwest Properties be contemplated that would include
activities and uses not evaluated in the risk assessment, further evaluation will be required to
assess the risks associated with the proposed land use change, including use of groundwater for
purposes not identified in the risk assessment. In addition, the future vapor intrusion pathway
will require further evaluation if a change in usage of any of the existing commercial buildings is
contemplated that would result in higher occupancy (e.g., full-time commercial use of the
Whitney or Murphy buildings or daycare use of the Aberjona building), or as part of new
building construction including any addition to existing buildings on any of the properties. Use
of a vapor barrier or subslab system may be appropriate to mitigate the vapor intrusion pathway
in instances of future development/construction of occupied buildings.

Ecological Risk Assessment

The effects-based screening resulted in the selection of four contaminants of potential ecological
concern (COPEC:S) in surface water (all inorganics), 53 COPECs in sediment (5 volatile organic
compounds [VOCs], 21 semi-volatile organic compounds [SVOCs], 7 pesticides/PCBs and 20
inorganics) and 11 COPECs in surface soil (2 PCB Aroclors and 9 inorganics) for evaluation in
the Ecological Risk Assessment (ERA). Five indicator species or indicator communities were
selected to evaluate risks associated with exposure to the COPECs in the surface water and
sediment/surface soil of the Site. Endpoints in the ERA were selected to represent ecological
attributes that are to be protected (assessment endpoints) and a measurable characteristic of those
attributes (measurement endpoints) that can be used to gauge the degree of impact that has or

may occur.
Each endpoint has associated with it a magnitude of risk and a degree of uncertainty. The

magnitude of risk incorporates both the degree to which the endpoint was exceeded and also the
proportion of the habitat affected. If the No Observable Adverse Effect Level (NOAEL) toxicity
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reference value (TRV) or the lower effects threshold (i.e., chronic Ambient Water Quality
Criteria [AWQC], Threshold Effect Concentration [TEC], or Lowest Effect Level [LEL]) was
exceeded at the Site, the contaminant was concluded to pose a low risk to populations. The
highest risk was associated with contaminants that exceeded upper threshold effects levels (i.e.,
acute AWQC, Probable Effect Concentration [PEC] or — Severe Effect Level [SEL], Lowest
Observed Adverse Effect Level [LOAEL] TRVs). If high hazard quotients (HQs) were present
only for the maximum (or 95% UCL) COPEC concentration, the magnitude of the overall risk to

the population from exposure to the COPEC was considered low.

Figure ES-3 summarizes the results of the ecological risk assessment for each of the assessment
endpoints showing a high risk potential within the Murphy Wetland. Based on the analysis of
the five selected indicators/endpoints in the ERA, there were no indications of significant
ecological risk associated with VOC, SVOC and pesticide contamination within the Murphy
Wetland. However, the ERA suggests that PCBs (both Aroclors and dioxin-like congeners) may
pose current and future risks to the mammalian indicator populations of herbivores and/or
insectivores as represented by the muskrat and short-tailed shrew, respectively. In addition,
chromium may also pose risk to mammalian herbivores and insectivores foraging within the
seasonally ponded area and mammalian insectivores foraging within the forested/scrub-shrub
wetland. Risks to avian omnivores as represented by the mallard are expected to be low.

Analysis of the mean exposure assessment for muskrat indicated HQs greater than 1 based on
LOAEL TRVs, for high molecular weight (HMW) polyaromatic hydrocarbons (PAHs), PCB
Aroclors 1254 and 1260, dioxin-like PCB congeners, antimony, chromium, and lead. The mean
estimated exposure to antimony and lead does not exceed the upper effect level based on the
Lowest Observed Adverse Effect Level (LOAEL) TRV. However, mean exposure doses of PCB
Aroclors 1254 and 1260, dioxin-like PCB congeners (exhibiting dioxin-like toxicity), and
chromium estimated to be ingested by the muskrat result in HQs above 1 based on LOAEL
TRVs. Due to the elevated HQs (particularly for PCB Aroclor 1254), the magnitude of the risk
for muskrat exposure to these COPECs is high. These results indicate a potential impact on
reproduction of mammal populations such as muskrat exposed to PCBs in the diet while foraging
in the seasonally ponded area of the Murphy Wetland.
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The mallard was used to represent waterfowl having relatively high exposure to sediments.
Based on NOAEL TRVs, lead represented the only COPEC to have a HQ greater than 1 for the
Site based on the average exposure case. The concentrations of lead indicated low risk for
reduction in reproduction or sublethal effects to populations, but there was no evidence for high
risk to populations since the lead LOAEL HQ was less than 1. The assessment of the waterfowl
endpoint indicates a low risk to the sub-population of mallards at the seasonally ponded area of
the Murphy Wetland from exposure to lead. The magnitude of the risk to mallard populations
from lead was low since it is based on the NOAEL TRV value, which represents the threshold
for effects for potential impacts to populations.

Short-tailed shrew exposure models were used to evaluate potential risk to small mammal
populations living in and near the Murphy Wetland. Analysis of the mean exposure assessment
for shrew indicated HQs greater than 1, based on LOAEL TRVs, for HMW PAHSs, PCB Aroclors
1254 and 1260 and dioxin-like PCB congeners, antimony, chromium and lead at the seasonally
ponded area of the Murphy Wetland while PCB Aroclor 1254, chromium and lead have HQs
greater than 1 (also based on LOAEL TRYV) at the forested/scrub-shrub area of the Murphy
Wetland. However, the mean exposure doses of dioxin-like PCB congeners, PCB Aroclor 1254
and 1260 and chromium estimated to be received by the shrew at the seasonally ponded area and
PCB Aroclors 1254 and 1260 and chromium at the forested/scrub-shrub areas result in an HQ at
or above 1 based on their LOAEL TRVs. Due to the elevated HQs (particularly for dioxin-like
PCB congeners exhibiting dioxin-like toxicity), the magnitude of the risk for shrew exposure to
PCBs is high. These results indicate a potential impact on reproduction of mammal insectivore
populations such as shrews exposed to PCBs in their diet while foraging in the seasonally

ponded and forested/ scrub-shrub areas of the Murphy Wetland.

The benthic invertebrate endpoints suggest that there may be impacts from total PCBs and
inorganic contaminants, especially chromium, lead, and zinc with the highest HQs attributable to
PCBs, chromium and lead. Since the TRVs used for each of these COPECs were the PECs
(probable effect concentrations), they represent contaminant levels that potentially eliminate many
of the benthic organisms within the community. Surface water concentrations of cyanide, are of
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Table ES-1

Summary of Data Utilized — Human Heath Risk Assessment
Southwest Properties, Wells G Superfund Site, Operable Unit 2
Woburn, Massachusetts

Investigation Sample Data General Source
Property N 1 . .
Dates Utilized ¢ Analytical Suite Documents
1993 18 soil VOC, SVOC, pesticide, PCB, metals, cyanide RETEC 1994
2002 18 soil VOC, SVOC, pesticide, PCB, PCB congeners, RETEC 2003
13 groundwater metals, cyanide TRC 2004
. . VOC, SVOC, pesticide, PCB, PCB congeners,
Aberjona 2010 43 soil metals, VPH, EPH AECOM
VOC, SVOC, pesticide, PCB congeners, 2010/2011/2013
2011 15 groundwater metals, VPH, EPH Supplemental Data
2013 18 groundwater Select VOCs and metals Collection
2010 4 subslab soil gas VOCs, APH
. . . AECOM Collection in
EX'SQQS(QE::EOM 2013 2 subslab soil gas VOCs, APH April and August,
6 indoor air 2013
1993 8 soil VOC, SVOC, pesticide, PCB, metals, cyanide RETEC 1994
VOC, SVOC, VPH, EPH, metals, hex chrome,
2001 3 groundwater cyanide, pesticide, PCB, PCB congeners RETEC 2003
2002 23 soil VOC, SVOC, pesticide, PCB, PCB congeners, RETEC 2003
Whitney 9 groundwater metals, cyanide TRC 2004
. VOC, SVOC, pesticide, PCB, PCB congeners,
2010 73 soil metals, VPH, EPH AECOM
VOC, SVOC, pesticide, PCB congeners, 2010/2011/2013
2011 12 groundwater metals, VPH, EPH Supplemental Data
2013 13 groundwater Select VOCs and metals Collection
2010 5 subslab soil gas VOCs, APH
1987-1998 57 soil VOC, SVOC, pesticide, PCB, metals, cyanide Clean Hfgl;grs 1996,
1997-1998 52 sediment PCBs, chromium, lead, petroleum Clean Hfgl;grs 1996,
1993 7 soil . VOC, SVOC, pesticide, PCB, metals, cyanide RETEC 1994
3 wetland soil
2001 27 groundwater RETEC 2003
8 soil RETEC 2003
Murphy 2002 12 sediment VOC, SVOC, pesticide, PCB, PCB congeners, TRC 2004
6 groundwater metals, cyanide
3 surface water
. VOC, SVOC, pesticide, PCB, PCB congeners,
2010 25 soil metals, VPH, EPH AECOM
VOC, SVOC, pesticide, PCB congeners, 2010/2011/2013
2011 10 groundwater metals, VPH, EPH Supplemental Data
2013 6 groundwater Select VOCs and metals Collection
2010 1 subslab soil gas VOCs, APH

Notes:

VOC - volatile organic compounds

APH - air-phase petroleum hydrocarbons

VPH - volatile petroleum hydrocarbons

EPH - extractable petroleum hydrocarbons

SVOC - semivolatile organic compounds

PCB - polychlorinated biphenyls




TABLE ES-2
SUMMARY OF RECEPTOR RISKS AND HAZARDS
Southwest Properties, Wells G&H Superfund Sites

3/24/2014

Operable Unit 2
Woburn, Massachusetts

Page 1 of 2

l RME Total Total Media Primary contributors to risk
Exposure Scenario/ Exposure or CT Cancer Risks| Noncancer > 1E-04 or (> 1E-04, HI > 1)
Point Receptor Media Risks HI>1
m hi Future ; i 2E-04 3E+00 (C) - benzo(a)pyrene; (NC) - total PCBs
Whitney Property Young Child/Adult Rec. User surface soi RME -
E surface soil
CTE 2E-05 6E-01
: i Future . (C) - heptachlor, total PCBs, PCB TEQ; (NC) - totall
l l Whitney Property Young Child/Adult Rec. User subsurface soil RME 1E-03 1E+02 PCBs, PCB TEQ
subsurface soil
CTE 6E-05 2E+01
a Whi P Future subsurface soil, shallow RME 1E-04 6E+01 . |(NC) - total PCBs, PCB TEQ, cis-1,2-
itney Property Adult Construction Worker groundwater, outdoor air 3 subst:]rfz;llce soil, dichloroethene, tetrachloroethene, trichloroethene
I I I shallow
CTE 2E-05 1E+01 groundwater
Future . (NC) - total PCBs
Murphy Wetland . surface water, sediment RME 9E-06 2E+00
Older Child Trespasser .
l I sediment
CTE 1E-06 9E-01
I Murphy P Future ; i RME 5E-05 3E+00 (NC) - thallium
urphy Property Young Child/Adult Rec. User surtace sol 3 .
surface soil
u CTE 3E-06 4E-01
m Murohy Wetland Future ; di RME 1E-04 1E+01 (NC) - C11-C22 aromatics, total PCBs, lead*
urphy Wetlan Young Child/Adult Rec. User surface water, sediment g _
sediment
q CTE 9E-06 3E+00
Murphy P Future bsurface soil RME 3E-05 5E+00 (NC) - thalliurm
urphy Property Young Child/Adult Rec. User subsurtace sol 3 .
subsurface soil
CTE 1E-06 7E-01
n Future subsurface soil, shallow (NC) - cis-1,2-dichloroethene
Murphy Property Adult Construction Worker groundwater RME 4E-05 SE+00 shallow
m groundwater
CTE 1E-06 4E-01

Tables ES-2&5-2_Summary Tables.xIsx [Table ES-2]



TABLE ES-2
SUMMARY OF RECEPTOR RISKS AND HAZARDS
Southwest Properties, Wells G&H Superfund Sites
Operable Unit 2
Woburn, Massachusetts

l RME Total Total Media Primary contributors to risk
z Exposure Scenario/ Exposure or CT Cancer Risks| Noncancer > 1E-04 or (> 1E-04, HI > 1)
Point Receptor Media Risks HI>1
m . . Future (C) - 1,1-dichloroethane, 1,4-dioxane, methylene
Site Wide Young Child/Adult Off-site tap water RME 3E-01 SE+03 chloride, tetrachloroethene, 1,2,4-
E Resident trichlorobenzene, trichloroethene, vinyl chloride,
naphthalene, PCB TEQ, total PCBs, aldrin, alpha-
BHC, lindane, heptachlor, heptachlor epoxide,
: arsenic; (NC) - benzene, cis-1,2-dichloroethene,
trans-1,2-dichloroethene, methylene chloride,
u‘ tetrachloroethene, 1,2,3-trichlorobenzene, 1,2,4-
trichlorobenzene, 1,1,2-trichloroethane,
tap water trichloroethene, vinyl chloride, xylenes (total), C5-
CTE 6E-03 9E+01 C8 aliphatics, C9-C12 aliphatics, C9-C10
aromatics, C9-C18 aliphatics, C11-C22 aromatics,
a 2-methylnaphthalene, naphthalene, PCB TEQ,
total PCBs, aldrin, lindane, heptachlor epoxide,
arsenic, cobalt, iron, lead+, manganese
I I Notes
I Bolded values exceed a cancer risk of 1E-04 or a target organ HI of 1. * Based on childhood lead model for sediment.
+ Based on exceedance of Safe Drinking Water Act Action Level for groundwater.
U‘ HI - Hazard Index (C) - Carcinogenic Risk
RME - Reasonable Maximum Exposure (NC) - Noncarcinogenic Risk
E CTE - Central Tendency Exposure NE - Not Evaluated
N/A - Not Applicable

3/24/2014 Page 2 of 2 Tables ES-2&5-2_Summary Tables.xIsx [Table ES-2]
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1.0 INTRODUCTION

1.1  Purpose Scope and Organization of the Report

EPA’s Remedial Investigation/Feasibility Study (RI/FS) at the Wells G&H Superfund Site
Operable Unit 2 (OU-2) (Southwest Properties) in Woburn, Massachusetts (i.e., the Site) (TRC
Environmental Corporation (TRC) received Contract Number GS-10F-0401M) included
oversight of a Settling Defendant conducting environmental sampling (e.g., soil, groundwater,
sediment, surface water, subslab soil gas and indoor air), related data gathering and split
sampling, in areas of interest to EPA, and the preparation of baseline human health and
ecological risk assessments (HHRA/ERA) for the Site. Baseline risk assessments were
previously prepared for this Site in March 2004 using sampling data collected prior to 2002.

Due to an error, the 2004 baseline human health risk assessment was revised and “page-changes”
to correct the error were published in February 2006.

The objective of this report is the presentation of a revised baseline HHRA/ERA for the
Southwest Properties, incorporating soil, groundwater, subslab soil gas and indoor air data
collected in 2010, 2011 and/or 2013. This objective has been addressed by evaluating site
characterization data from soil, groundwater, subslab soil gas, indoor air, surface water, and

sediment samples from the Southwest Properties.

The text of the report is presented in the following sections:

= Section 1.0 - Introduction: This section presents a description of the Southwest Properties,
including the environmental setting, geology, hydrogeology and surface hydrology,
background information on Site history, relevant previous investigations, and the study

objectives;

= Section 2.0 - Site Investigation: This section describes the scope and methods of field
studies, laboratory investigations and data validation, and discusses the nature and extent of

contamination;
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= Section 3.0 - Baseline Human Health Risk Assessment: This section evaluates the
baseline human health risks associated with the Site;

= Section 4.0 - Baseline Ecological Risk Assessment: This section evaluates the baseline

ecological risks associated with the Site;

= Section 5.0 - Summary and Conclusions: This section summarizes the report findings and
describes the conclusions of the field investigation, HHRA, and the ERA,; and

= Section 6.0 - References: This section contains the reference citations for the Executive

Summary and Sections 1 through 5.

Volume 1 of this report also contains the figures and tables referred to in the text for the

Executive Summary and Sections 1 and 5. Volume Il contains tables for Section 3 (the baseline
HHRA) and Section 4 (the baseline ERA). A third volume contains the appendices that provide
analytical results (Appendix A), HHRA supporting information (Appendix B), ERA supporting
information (Appendix C), the Risk Assessment Guidance for Superfund (RAGS) Part D tables
for the vapor intrusion pathway at the existing Aberjona residence (Appendix D) and additional

supporting information (Appendix E).

The remainder of this section of the report contains a discussion of the objectives of the project
(Section 1.2), historical and investigation information relative to the Southwest Properties
(Section 1.3), a description of the Southwest Properties area (Section 1.4), and the

geologic/hydrogeologic setting (Section 1.5).

1.2 Project Objectives

The overall purpose of this report is to determine if contamination at the Site poses potential

risks to human health and the environment. The general objectives are summarized below:

= |dentify the contaminated environmental media and contaminants of potential concern
(COPCs) at the Southwest Properties;
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= |dentify potential pathways of exposure and potential toxicological effects of contaminated
environmental media at the Southwest Properties; and

= |dentify sampling locations at the Southwest Properties Site where COPC concentrations in
environmental media do and do not appear to pose potential risk to human and ecological
receptors, based on exposure and toxicity assumptions.

A field sampling program conducted by the Settling Defendant at the request of EPA was
designed to collect the data needed to augment existing data and meet the objectives described
above. Sampling objectives and design are described in Section 2.0 of this report. This

document addresses the study objectives related to human and ecological receptors.

1.3 Southwest Properties History and Previous Investigations

The Site is primarily comprised of three contiguous parcels of land known as Aberjona Auto
Parts (Aberjona property, 6.5 acres), Whitney Barrel (Whitney property, 2.7 acres), and
Murphy’s Waste Oil (Murphy property, 3.6 acres), and is approximately 13 acres. The Site is

located in Woburn, Massachusetts, as shown on Figure 1-1.

The Site is part of the 2" operable unit (OU-2) of the Wells G&H Superfund Site, which is
comprised of approximately 330 acres bounded by Route 128/Interstate 95 to the north, the
Boston and Main (B&M) Railroad to the west, Interstate 93 to the east and Salem and Cedar
Streets to the south (Figure 1-1). The Site is situated within the southwestern corner of the Wells
G&H Superfund Site.

The Site boundary is approximately rectangular in shape with its long axis oriented
approximately northeast-southwest along Salem Street (See Figure 1-2). A wetland area known
as the Murphy Wetland lies between the upland portions of the Murphy, Whitney, Wildwood and
Aberjona properties, and the Aberjona River flows north to south along the eastern boundary of
the Site next to the Aberjona property. The B&M railroad abuts the Site to the west next to the
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Murphy property and Murphy Wetland. Salem Street abuts the Site to the south. The Wildwood
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property, which is one of five source area properties associated with Operable Unit 1 of the
Wells G&H Superfund Site, generally abuts the Site to the north. Three industrially-zoned
properties with wood-framed structures that appear to be former residences abut the Murphy’s

Waste Oil parcel to the southwest of the Site.

OU-2, also referred to as the Central Area, was identified by EPA in the September 14, 1989
Wells G&H Record of Decision (ROD) as an area requiring further evaluation. A Remedial
Investigation and Feasibility Study (RI/FS) of the Central Area was undertaken by several
Settling Defendants pursuant to a September 8, 1991 Consent Decree (Decree), which specified
the obligations for each Settling Defendant, and specifically identified the three Southwest
Properties (Aberjona Auto Parts, Whitney Barrel, and Murphy’s Waste Qil) as part of the Central
Area. A separate RI of the Southwest Properties was conducted by Remediation Technologies,
Corporation (RETEC) on behalf of one of the Settling Defendants (Beatrice Corporation) and
presented in the Draft Remedial Investigation, Southwest Properties, Wells G&H Superfund Site,
Woburn, Massachusetts, dated February 16, 1994 (1994 Draft RI). One of the objectives for the
RETEC work was to gather the data necessary for EPA to prepare a baseline risk assessment for
the Site to assess the need for remedial action. EPA’s review of the Southwest Properties RI
found significant deficiencies that required additional data gathering to support EPA’S risk
assessment. The Settling Defendant addressed the deficiencies through the preparation of a
Supplemental Remedial Investigation Report (RETEC, 2003). EPA used these data to prepare a
baseline HHRA/ERA in March 2004, which was revised in February 2006.

EPA requested further investigation and delineation of potential source areas at each of the
Southwest Properties, and approved a sampling plan prepared by the Settling Defendant in
September 2010. The Settling Defendant collected supplemental soil, groundwater and subslab
soil gas data between 2010 and 2013, including subslab soil gas and indoor air data at the
existing Aberjona residence during two seasonal rounds of sampling in 2013. The
2010/2011/2013 data have been combined with available historical data, as applicable, and
evaluated in this baseline HHRA/ERA. The following sections describe historical activities that

occurred at the properties prior to the 2010/2011/2013 sampling events.

March 2014 1-4 L2014-105



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

131 Wells G&H

Wells G&H were municipal potable water supply wells developed by the City of Woburn in
1964 and 1967, respectively, in response to urban growth during the 1960s. The wells, screened
in the Aberjona aquifer in deep overburden, were capable of supplying two million gallons of
water per day, but were initially intended only for use during times of water shortage or
emergencies. Local officials estimate that 27 to 28 percent of the community’s water supply was
provided by Wells G&H.

Local records indicate that the water from Wells G&H exhibited high concentrations of
manganese and iron, which resulted in unpleasant taste and odor. Prompted by citizens’
complaints concerning water quality, and in order to meet anticipated increased demand for
water, the City of Woburn examined the feasibility of treating the water from Wells G&H in

1974. However, treatment was not implemented.

On May 4, 1979, 184 55-gallon drums containing polyurethane and toluene diisocyanate were
found on a vacant lot located on Mishawum Road on property owned by the Massachusetts Bay
Transportation Authority (MBTA). The drums were removed by unknown parties during
negotiations with the Massachusetts Department of Environmental Quality Engineering (DEQE)
(now the MassDEP). This incident prompted DEQE to sample the nearest downgradient water

supply (i.e., Wells G&H) as a precautionary measure.

Several chlorinated volatile organic compounds (VOCs) including 1,1,I-trichloroethane (1,1,1-
TCA), trans-1,2-dichloroethene (trans-1,2-DCE), tetrachloroethene (PCE), trichloroethene
(TCE), chloroform, and trichlorotrifluoroethane were detected by DEQE in water from Wells
G&H at concentrations ranging from 1 to 400 parts per billion (ppb). Wells G&H were
subsequently shut down on May 21, 1979, forcing the City of Woburn to use Metropolitan
District Commission (MDC) water (which originates from the Quabbin Reservoir) to supplement
its public water supply. Currently, the MDC (now the Massachusetts Water Resources Authority
or MWRA) supplies approximately one third of the city’s water needs (approximately two
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million gallons per day). The remainder, approximately four million gallons per day, is supplied
by the Horn Pond Well Field to the south of Salem Street (TRC, 2002).

As a result of the contamination at Wells G&H and disposal problems discovered at the nearby
Industri-Plex Site, an EPA contractor, Ecology and Environment, Inc. (E&E), was directed to
conduct a hydrogeologic investigation and groundwater quality evaluation of a ten square-mile
area east and north of Wells G&H. The purpose of this investigation was to determine the extent
and degree of contamination, and to identify the sources of contamination. Based on the
direction of groundwater flow, areal extent of groundwater contamination, and site inspections of
17 active and inactive facilities within the ten square-mile area, E&E identified the general
source areas for TCE, trans-1,2-DCE, 1,1,1-TCA, and PCE detected at Wells G&H to be within a
one square-mile area surrounding the wells. The contamination at the Industri-Plex Site was not
linked with groundwater contamination found at Wells G&H. EPA developed a Hazard Ranking
System (HRS) score for Wells G&H utilizing E&E’s preliminary investigations and the
analytical information provided by the DEQE. Wells G&H was listed on the National Priorities
List (NPL) on December 21, 1982, and became known as the Wells G&H Superfund Site.

In May 1983, as a result of E&E’s investigations, three administrative orders pursuant to Section
3013 of the Resource Conservation and Recovery Act (RCRA) were issued to W.R. Grace and
Co., Inc. Cryovac Division (Grace), UniFirst Corporation (formerly Interstate Uniform Services

Corporation; UniFirst), and Beatrice Foods, Inc. (Beatrice).

These orders required submittal of proposals by each company for the sampling, analysis,
monitoring, and reporting that would address the problem of possible groundwater contamination
on or emanating from their properties. Groundwater monitoring programs and related data

gathering were subsequently initiated by the three companies at their respective properties.

On March 24, 1987, the EPA authorized Foster Wheeler (formerly Ebasco Services
Incorporated) to conduct a Supplemental RI/FS for the Wells G&H Superfund Site in Woburn,
Massachusetts. The Foster Wheeler Supplemental Rl was conducted at the Wells G&H
Superfund Site from September 1987 through January 1988. The results of the Foster Wheeler
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Supplemental RI data were used with previously collected data to perform the FS. The Foster
Wheeler Supplemental RI was also used to finalize an Endangerment Assessment document.

Foster Wheeler’s Supplemental RI activities included collection of soil and groundwater samples
from properties that the EPA identified as potential sources of the groundwater contamination at
Wells G&H. These properties included W.R. Grace and Co., Inc. (Grace), UniFirst Corporation
(UniFirst), Olympia Nominee Trust (Olympia), Wildwood Conservation Corporation
(Wildwood), and New England Plastics Corporation (NEP). Surface water and sediment
samples were also collected in the Aberjona River to provide additional data for the
Endangerment Assessment.

The Foster Wheeler Supplemental R1 indicated the presence of five likely groundwater
contamination areas in the vicinity of Wells G&H. The likely source areas for each of these
plumes were the Grace, UniFirst, Wildwood, NEP and Olympia properties.

In September 1989, EPA issued a ROD for the Wells G&H Superfund Site. The ROD required,
among other things, that groundwater contamination beneath the Grace and UniFirst properties
be remediated by extracting the groundwater and removing the contamination (EPA, 1989).

A Decree was signed by EPA and the Settling Defendants in 1991. The Settling Defendants then
began work on respective areas of the Wells G&H Superfund Site. The five facilities that were
identified as sources of contaminants and define Operable Unit 1 (OU-1) are located on the
properties of Grace, UniFirst, Wildwood, NEP, and Olympia (also known as the Source Area

Properties).

Primary contaminants include VOCs, lead, pesticides, polychlorinated biphenyls (PCBs), and
polycyclic aromatic hydrocarbons (PAHS).

EPA took responsibility for the Aberjona River Study (OU-3) for the Wells G&H Superfund

Site. The Aberjona River Study was designed to investigate the nature and extent of

contamination in the Aberjona River sediments and surface water as well as evaluate potential
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human and ecological risks. Because the Aberjona River flows from north to south through both
the Industri-Plex and Wells G&H Superfund Sites and data obtained from studies at the Industri-
Plex (North of Route 128) and Wells G&H (South of Route 128) Superfund Sites indicated that
the Aberjona River at both sites contained similar Contaminants of Concern, EPA concluded that
a divided approach to the river and wetlands was no longer reasonable or efficient. Hence, EPA
merged the Wells G&H Aberjona River Study with the Industri-Plex Operable Unit 2 (OU-2)
Multiple Source Groundwater Response Plan (MSGRP) Remedial Investigation/ Feasibility
Study (RI/FS).

In September 2004, EPA completed the Wells G&H OU-3 Revised Aberjona River Study
Baseline Risk Assessment (EPA, 2004). In March 2005, EPA completed the Industri-Plex OU-2
(including Wells G&H OU-3) MSGRP RI. This comprehensive RI describes the contamination
and risks along the Halls Brook Holding Area (HBHA) and Aberjona River from Industri-Plex
Site to the Mystic Lakes, and how contamination is migrating along the river system. The March
2005 RI merged and refined the baseline risk assessments from Industri-Plex to the Mystic Lakes
along the Aberjona River (EPA, 2005).

In June 2005, EPA prepared and released the Industri-Plex OU-2 (including Wells G&H OU-3)
Feasibility Study (FS), and Proposed Plan. On January 31, 2006, EPA released the Industri-Plex
OU-2 (including Wells G&H OU-3) ROD.

The groundwater aquifer underlying the Wells G&H Superfund Site is not currently used as a
municipal drinking water source. The objectives listed in the Wells G&H Superfund Site ROD
include restoring the aquifer to drinking water standards. The City of Woburn has expressed
interest in having the source available for the future. The MassDEP’s Groundwater Use and
Value Determination (MassDEP, 2004) assigned a “medium” use and value for the Site aquifer,
based on a balanced consideration of several factors, and contemplated future use of the aquifer
for domestic and industrial purposes. This determination was applied in the 2005 Industri-Plex
OU-2 (including Wells G&H OU-3) MSGRP RI (EPA, 2005).
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1.3.2 Southwest Properties

The September 1989 ROD for the Wells G&H Superfund Site “calls for a study of the central
aquifer area to determine the most effective way of addressing contamination in the Central
Area” (EPA, 1989). The approximate boundaries of the Central Area (or OU-2), as referenced
in the ROD, are delineated in Figure 1-3. The ROD states that the objectives of the Central

Aquifer/Aberjona River Study include but are not limited to the following:

= Define the nature and extent of contamination in the Aberjona River;

= Define the upgradient introduction of contaminants to the Aberjona River;

= Refine the present understanding of the interaction of the Aberjona River and the aquifer
systems on the Site;

= Evaluate the effectiveness of pump and treat as a remedial alternative for the cleanup of
contaminated groundwater in the Central Area;

= Evaluate the impact of pumping the central aquifer on the Aberjona River and associated
wetlands;

= |dentify and evaluate innovative remedial technologies for aquifer restoration, e.g., in-situ
bioremediation; and

= Evaluate the mobility of contaminants including semivolatile organics and metals under

ambient and pumping conditions.

The work and division of Settling Defendant responsibility for the above objectives are set forth
pursuant to the Decree between Beatrice, UniFirst, Grace, NEP, EPA, and MassDEP.

The Decree included the Murphy, Whitney, and Aberjona properties located south of the
Wildwood property and west of the Aberjona River (Southwest Properties) within the Wells
G&H Superfund Site.

The inclusion of the Southwest Properties necessitated an evaluation of soil and groundwater at
those properties, which had not been subject to as much prior investigation and interpretation as
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the Source Area Properties. RI work was undertaken in the Central Area by GeoTrans, Inc. of
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Harvard, Massachusetts (GeoTrans) on behalf of Grace, Beatrice, UniFirst, and NEP. This joint
RI work included background information on the Southwest Properties. However, a separate Rl
of the Southwest Properties was conducted by Remediation Technologies, Corporation (RETEC)
on behalf of one Settling Defendant (Beatrice) and presented in the Draft Remedial Investigation,
Southwest Properties, Wells G&H Superfund Site, Woburn, Massachusetts, dated February 16,
1994 (RETEC, 1994). One of the objectives for this work was to gather the data necessary for
EPA to prepare a baseline risk assessment for the Southwest Properties to assess the need for
remedial action. EPA’s review of the Southwest Properties RI found significant deficiencies that
required additional data gathering to support EPA’s risk assessment, which were communicated
to Beatrice in two detailed requests for additional data dated February 22 and October 15, 2000,
respectively. In response, RETEC prepared a Sampling and Analysis Plan (SAP) for a
Supplemental Remedial Investigation of the Southwest Properties dated July 19, 2002, which,
following EPA commentary, was updated with page insert revisions dated September 19, 2002.
The SAP as revised was conditionally approved by EPA in a letter dated October 18, 2002.

The Settling Defendant (Beatrice) conducted a Supplement RI to update and supplement data
previously collected at the Southwest Properties. The results of the Supplemental RI are
documented in the Supplemental Remedial Investigation Report, Southwest Properties, Wells
G&H Superfund Site, Woburn, Massachusetts, prepared by the RETEC Group, Incorporated on
behalf of the Beatrice Company (RETEC, 2003). Please refer to this document for additional
information on the associated field investigation, nature and extent of contamination and

contaminant fate and transport as presented by the Settle Defendant.

On behalf of EPA, TRC performed oversight of the Settling Defendant’s Supplemental Remedial
Investigation field activities, including split-sampling. The results of the split-sampling
performed by TRC are documented in TRC’s split-sampling report (TRC, 2004). EPA applied
the relevant data documented in the 2003 Supplemental Remedial Investigation Report towards a
draft Baseline Human Health and Ecological Risk Assessment Report, Wells G&H Superfund
Site, Southwest Properties, Operable Unit 2, Woburn, Massachusetts in 2004, which was revised
in February 2006.
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In response to EPA’s May 14, 2009 draft comment letter (Appendix E.4) on the 2003
Supplemental RI for the Southwest Properties, AECOM Technical Services, Incorporated
(AECOM) conducted additional investigation and evaluation activities at each of the southwest
properties between 2010 and 2013, including two seasonal rounds of subslab soil gas and indoor
air sampling at the existing Aberjona residence in 2013. The primary objectives of the
Supplemental RI were to address data gaps identified in previous investigation activities by EPA
and evaluate current contaminant conditions at the Site. A description of the Supplemental RI is
provided in AECOM’s work plan (AECOM, 2010).

1.4 Site Description

Land use at and in vicinity of the Southwest Properties is highly developed with light
commercial and light industrial areas bordering the wetlands area associated with the Aberjona
River floodplain. Currently, the Aberjona property includes a fenced auto storage yard, located
within the former salvage yard. An existing residence (the existing Aberjona residence) is also
located outside the fenced auto storage yard. The Whitney property is occupied by a variety of
small businesses (e.g., landscaping). The Murphy property is leased by CHES, and is a
registered Treatment, Storage, and Disposal Facility (TSDF) under RCRA, currently used for

treatment and storage of waste oil.

1.4.1 Parcel-by-Parcel Description

The following summarizes relevant descriptive and background information for each parcel in
the Southwest Properties: Aberjona, Whitney, and Murphy properties. Table 1-1 provides a site
description and history summary for each of the Southwest Properties.

1.4.1.1 Aberjona Auto Parts Property (270-280 Salem Street, Woburn, MA)

The Aberjona property is 6.51-acres that abuts the Aberjona River to the northeast, Salem Street
to the southeast, the Whitney property to the southwest, and the Wildwood property to the
northwest. There are four buildings on the Aberjona property. The largest of these buildings

housed the former auto parts store and offices. The back portion of the building was used for
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storage and removal of parts (i.e., the repair area). This portion of the building along with the
area north-northeast of the existing residence and utility easement north of the indoor ice skating
rink, falls with the Federal Emergency Management Agency (FEMA) 100-year floodplain (City
of Woburn, Tax Map #38, 2013). The current owner has cleared the property of debris and the
former salvage yard is currently used for temporary storage of automobiles. The eastern half of
this building currently houses an auto repair shop. The western portion of the building houses a
canine daycare operation, a private athletic training facility and storage space. The other three
buildings on the property are a house (the existing Aberjona residence), detached garage and an
indoor ice skating rink. Most of the property is a fenced auto storage yard or fenced exercise area
for the canine daycare operation, except for the residence’s yard, a small parking area along
Salem Street, and the largely paved triangular parcel housing the ice skating risk adjacent to the
Whitney property. The current ground surface is fill material ranging from six inches to five feet
in thickness over the original ground surface. Environmental data for the Aberjona property has
been obtained by work conducted by EPA and by the Settling Defendant.

1.4.1.2 Whitney Barrel Property (256 Salem Street, Woburn, MA)

To the west of the Aberjona property is the 2.67 acre former Whitney Barrel Company property.
Although the barrel company is no longer in operation at the Whitney property, the long
rectangular building that formerly housed the barrel company is currently occupied by several
companies (e.g., landscapers, automotive glass company). Wetland areas surround the property
to the northwest and west, and fill material has been placed over the original ground surface over
the remainder of the property. The property falls nearly entirely within the FEMA 100-year
floodplain (City of Woburn, Tax Map #38, 2013). The open area around the long rectangular
building is used intensively by the leases for business operations (temporary storage, parking,
etc.) and in some areas brick, wood and metal debris can be found. The area also includes old
automobiles. Environmental data for the Whitney property has been generated by work
conducted by EPA and by the Settling Defendant.
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1.4.1.3 Murphy Waste Oil Property (252 Salem Street, Woburn MA)

The Murphy property lies to the west of the Whitney property and to the east of the B&M
Railroad and is 3.6 acres. It is predominantly covered by fill. North and east of the fence that
surrounds the waste oil facility is a wetland area. Limited portions of the property adjacent to the
wetland fall within the FEMA 100-year floodplain (City of Woburn, Tax Map #37 & #38, 2013).
The foundation of a former building occupies the northern portion of the property. The current
oil storage facility, which was constructed above the former “oil pit”, is a single building within
the confines of the fence on the northwest side of the property. The building is primarily used
for equipment storage, but has a small indoor office. The area within the fence is primarily
covered with pavement. The building on the outside of the fence is used for storage.

Environmental data for this property were collected by EPA and CHES.

1.5 Geologic/Hydrogeologic

1.5.1 Local Geology

The area in the vicinity of the Southwest Properties is underlain by unconsolidated glacial
deposits that unconformably overlie crystalline bedrock (GeoTrans, 1994). The Aberjona River
abuts the Southwest Properties immediately to the east. The Southwest Properties are situated
within a portion of the western portion of the Aberjona River Valley. The following provides a
brief description of the geology of the Aberjona River Valley by former production wells G&H,
as well as geologic conditions present specifically within the Southwest Properties. Figure 1-4
contains a surficial geology map of the Site area that shows the surficial distribution of the
unconsolidated deposits and bedrock outcrops. Figure 1-5 contains a bedrock geologic map of

the Site area.

1.5.1.1 Geology of Central Area and Aberjona River Valley by Former Production Wells
G&H
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The unconsolidated deposits at the edges of the Aberjona River Valley are primarily ground
moraine deposits. Within the Eastern Uplands, two varieties of till have been identified, a
lodgment till and an ablation till. The lodgment till lies directly on the bedrock surface and is as
much as 30 feet thick. The lodgment till was deposited at the base of the glacial ice, is very
densely packed, generally has low permeability, and does not easily yield water to wells.
Overlying the lodgment till is a thin layer of ablation till. The ablation till has a more sandy
texture and is less densely packed than the lodgment till. In the Eastern Uplands, the ablation till

generally exists above the water table (GeoTrans, 1994).

The low lying western portion of the Central Area Aquifer is comprised of stratified outwash
deposits. Geologic logs of wells and borings indicate that within the buried bedrock valley, the
outwash deposits generally overlie the bedrock surface directly. In some areas, there is a thin

layer of lodgment till between the outwash deposits and bedrock surface (GeoTrans, 1994).

The swamp deposits consist of decayed vegetal matter, silt, sand, and possibly clay. These
deposits generally lie at the surface, except where covered by artificial fill, and are found within
the wetlands that border the Aberjona River and its tributaries. Based on geologic logs from
wells drilled through the swamp deposits, the thickness, which varies considerably and is
probably a result of the surface topography of the outwash deposits, is generally less than 5 feet
(GeoTrans, 1994).

The stratified drift deposits fill the Aberjona River Valley, make up the Central Area Aquifer,
and are up to 130 feet thick. The stratified drift deposits are well sorted and possess much higher
hydraulic conductivity than the till, ranging from 0.1 feet per day in the finer grained deposits to
350 feet per day in the gravelly layers (Myette et al., 1987). City of Woburn public water supply
wells G&H and the J. J. Riley supply wells were constructed in the stratified drift because the

high hydraulic conductivity of these deposits and proximity to the Aberjona River allowed large
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well yields (GeoTrans, 1994).% Several other industrial supply wells were operated in the
stratified drift deposits north of the Wells G&H Superfund Site (Delaney and Gay, 1980).

The bedrock underlying the Wells G&H Site has been mapped as Salem Granodiorite, Dedham
Granite, and undifferential metavolcanics (Barosh et al., 1977). The underlying bedrock surface
rises steeply from an elevation less than —100 feet National Geodic Vertical Datum (NGVD)
along the buried valley axis, to an elevation greater than 100 feet NGVD near the intersection of
Washington Street and Route 128. In general, available data indicate the bedrock is generally
competent and is not extensively fractured, but contains localized fracture zones capable of
yielding water to wells (GeoTrans, 1994). Figure 1-5 contains a bedrock geologic map of the

Site area.

The hydraulic conductivity of the bedrock is generally low and, in general, potential well yields
would be low. Localized areas within the Wells G&H Superfund Site, however, have been
discovered where water yields have been sufficient for well installation such as Johnson Brothers
greenhouses and New England Plastics (GeoTrans, 1987 and 1994; HMM, 1990).

1.5.1.2 Geology of Southwest Properties

The local geology within the Southwest Properties is generally consistent with the low lying
western portion of the Aberjona River Valley where the geology is comprised of stratified
outwash deposits and overlie the bedrock surface directly. The Supplemental RI Report
(RETEC, 2003) included a composite summary of geology of the Southwest Properties based on
work performed by RETEC and others. A copy of RETEC’s geologic cross-sections and
associated cross-section location map included in the Supplemental Rl Report are reproduced

herein as Figures 1-6 and 1-7.

3 The J.J. Riley facility is a former tannery located at the corner of Salem Street and Wildwood Road to the west of

the Southwest Properties.
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The natural overburden within the Southwest Properties is composed of stratified drift and
swamp deposits (RETEC, 2003). As indicated in Figure 1-7, the Southwest Properties are
underlain by a basal glacial till, stratified drift deposits and a thin, relatively continuous layer of
fill material near the ground surface (RETEC, 2003). The stratified drift consists of interbedded
sand, gravel, silt and swamp deposits in select areas of the Site. The fill layer generally consists
of light gray to dark brown sand mixed with subangular gravel, silt and/or varying amounts of
brick, metal and wood debris (RETEC, 2003).

As indicated in the Supplemental RI Report (RETEC, 2003) and consistent with the previously
noted axis of the buried bedrock valley in the approximate area of the Aberjona River, the
bedrock surface slopes from west to east across the Wildwood property and southern and western
portion of the Southwest Properties. The bedrock surface mapped by RETEC also indicates a
sub-trough extending approximately north-south beneath the Aberjona property. Bedrock at the
Southwest Properties has been described as consistent with the Central Area and generally
includes shallow metamorphosed diorite and granitic intrusions overlaying gabbro-diorite
(Murphy property), green and gray gabbro-diorite (Whitney property) and gabbro-diorite
transitioning to grano-diorite (Aberjona property) based on data evaluated during the
Supplemental Rl (RETEC, 2003).

1.5.2 Regional Hydrogeology

The Aberjona River, which has its headwaters in the Town of Reading and empties into the
Mystic Lakes in the Town of Winchester, flows north to south through the Site. Relatively small
amounts of groundwater enter the Aberjona River Valley from upgradient areas north of
Interstate 95 (Route 128), and exit the narrow southern end of the valley south of Salem Street.
A 38-acre wetland area exists along both sides of the Aberjona River that is located within the
100-year floodplain of the Aberjona River (EPA, 1989). The drainage basin area of the
Aberjona River upstream of the Salem Street Bridge, which marks the downstream end of the

Wells G&H Site, is approximately seven square miles (GeoTrans, 1994).
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The United States Geological Survey (USGS) maintains a surface water gauging station in
Winchester, Massachusetts, located about four miles downstream of the Salem Street

Bridge. According to the USGS Water Data Report for 2011 for the Aberjona River at
Winchester, gauging data has been collected at this station since 1939 (USGS, 2012). The
annual mean river discharge between 1939 and 2011 was 31.7 cubic feet per second

(cfs). Extreme flows at Winchester during the period of record range from the lowest daily mean
of 0.25 cfs on October 10, 1950, to the highest daily mean of 1,420 cfs on May 15, 2006 and
March 15, 2010 (USGS, 2012). Since the early 1940s, the trend shows an increase in both the
frequency and magnitude of high flow events (USGS, 2012).

River sediments are composed of silt and sand ranging in thickness from 0.5 to 2 feet and are
underlain by peat averaging 7 feet in thickness. The peat, a relatively loose nearly saturated

material, permits groundwater discharge to the Aberjona River (EPA, 1989).

1.5.3 Local Hydrogeology

The following provides a brief description of the geology of the Central Area (OU-2), as well as

geologic conditions present specifically within the Southwest Properties.

1.5.3.1 Central Area and Aberjona River Valley by Former Production Wells G&H
Hydrogeology

Under non-pumping conditions, groundwater within the boundaries of the Wells G&H Site
generally flows laterally in the unconsolidated deposits and bedrock from the edges of the valley
toward the center of the valley. In the center of the valley and near the Aberjona River,
groundwater which originated in the upland areas converges with groundwater flowing from
north of Route 128 and generally assumes a more southerly flow direction approximately parallel
to the course of the Aberjona River (GeoTrans, 1994). Water table contours and bedrock
potentiometic surface mapping conducted in September 1993 indicated groundwater flow
generally from the north-northwest (Wildwood property), toward the Southwest Properties and

ultimately the Aberjona River. A shift in the shallow groundwater contours, to more east-
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northeasterly flow pattern across the Southwest Properties and toward the Aberjona River, is
depicted in the vicinity of the Murphy property (GeoTrans, 1994).

In 1987, the USGS completed a hydrogeologic investigation of the central Aberjona River valley
and evaluated the area of influence and zone of contribution to City of Woburn municipal Wells
G&H. Figures 1-8 and 1-9 illustrate the area studied by the USGS and present representative
cross-sections showing the generalized stratigraphy and a conceptual model of the groundwater

flow system.

According to the USGS, groundwater in the Aberjona River valley in the vicinity of Wells G&H
is present mainly in a 0.5-1.0-mile wide stratified drift aquifer that fills a deep, narrow bedrock
channel. The USGS developed a generalized stratigraphy for the central Aberjona River valley
that included four stratigraphic layers (with the upper three layers considered the local aquifer).
The uppermost stratigraphic layer consists of sand, silt, clay, and deposits of peat, and has a
thickness of 0 to 30 feet. It is underlain by an intermediate layer of fine-to-coarse sand that has a
thickness of 10 to 50 feet.

Groundwater in the stratified drift is unconfined, and water levels fluctuate continuously in
response to recharge and discharge. The water table is generally at or near the ground surface in
most of the low-lying areas. The direction of groundwater flow is typically inward toward the
central axis of the river. Under non-pumping conditions, groundwater discharges to the river and
adjacent wetlands. Appreciable vertical hydraulic gradients were generally only observed near
the outer river valley walls (downward) or directly adjacent to the river channel (upward).
Groundwater flow elsewhere was primarily horizontal (Geolnsight, 2000). The lowermost
aquifer layer, where Wells G&H were screened, consists of 20 to 50 feet of course sand and
gravel. A layer of fine grained sand and silt (up to 40 feet thick) occupies the deepest portions of
the river valley and is situated directly on top of bedrock (Geolnsight, 2000).
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1.5.3.2 Southwest Properties Hydrogeology

With respect to the Southwest Properties, groundwater generally flows across the Southwest
Properties Site toward the Aberjona River and associated wetland areas. The surface
configuration of the Southwest Properties and vicinity reflects the underlying bedrock surface,
including the potential for the bedrock valley to be fault-controlled by a north-south fault under
the Aberjona River Valley. Many bedrock outcrops are present in the highlands to the east of the
river valley. Vertical hydraulic gradients are typically downward on the valley flanks and
upward in the center of the valley (RETEC, 2002).

Depth to groundwater at the Southwest Properties varies, but ranges from 5 to 9 feet from the
ground surface. The general direction of shallow groundwater flow is to the east toward the
Aberjona River. Historically, the influence of John J. Riley (J.J. Riley) pumping well caused
overburden groundwater to locally flow to the north, toward the Wildwood property, within the
northwest portion of the Southwest Properties (RETEC, 2002). Under pumping conditions, a
groundwater divide was interpreted to extend within the vicinity of MW-4S, B-7 and BWS-2
(GHR, 1988).

Locally, the groundwater table is influenced by river stage, principally at the Aberjona property.
Based on gauging data collected in December 2002, a groundwater trough, resulting in shallow
groundwater flow away from the river, was noted within the central portion of the Aberjona
property (RETEC, 2002). The trough was interpreted to be the result of localized higher
groundwater elevations in the vicinity of shallow wells adjacent to the river (e.g., S-77SS and
AB-4SS) and was not evident in the intermediate and deep overburden zones in 2002 (RETEC,
2002).

Several factors including the wetland and associated stream to the rear of the Murphy and
Whitney properties, the sewer line at the rear of the Whitney property and seasonal fluctuations
are also likely to locally influence shallow groundwater flow patterns. Monitoring well gauging
data collected throughout the Southwest Properties (Table 1-2), Wildwood property (Appendix
E.5) and Central Area (Appendix E.6) between 2011 and 2013 indicate an apparent transient
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mixing zone along the boundary between the Southwest Properties and the Wildwood property.
The October 2011 well gauging data indicate that the majority of the shallow groundwater flow
originates on the Wildwood property (i.e., vicinity of the BSSW-5/BW-5/BW-5R well cluster)
and flows toward the north-northeastern portion of the Aberjona property. Conversely, the July
2013 data indicate shallow groundwater flow to the northeast, from the Southwest Properties
toward the BW-16 and S-77 well clusters. This conclusion is consistent with the variable shallow
groundwater flow patterns observed in September and November 1993 (RETEC, 1994). RETEC
depicted a northeastern component of flow along the northern boundary of the Aberjona property
in September 1993, shifting to a southeastern flow direction based on an interpretation of the
November 1993 well gauging data.

For the deeper overburden and shallow bedrock, the October 2011 and July 2013 well gauging
data suggest that the groundwater flow patterns are more consistently in an east to northeasterly
direction (i.e., generally from BW-2 and BW-5 well clusters toward the BW-16 and S-77 well
clusters). These data indicate that the dominate groundwater flow pattern is from the Wildwood

property toward the northern portion of the Southwest Properties (Appendix E.5 and E.6).
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Table 1-1
Site Description and History Summary
Southwest Properties
Wells G Superfund Site - OU-2
Woburn, Massachusetts

Year(s) Site Description / Activity

1949 Begin operation as an automotive repair facility and Gulf gasoline station.

1960 Gulf gasoline station operations cease.
£ (1960 Property used for automative part and junk car storage.
& |1961 - 1967 Repeated property violations related to open burning of junk automobiles and associated materials.
g 1968 Warehouse built.
fﬂ 1978 Sales area built.
S |1980 Discharges to grease pit noted during site inspection. Grease pit connected to oil-water separator which drains to sanitary sewer.
E 1987 MWRA issues letter stating that oil-water separator is not working properly and requires regular maintenance.
< (2005 Began leasing portions of property. Junk automobiles and associated materials removed from property.

2008 Ice skating rink built on portion of property.

Present Automotive repairs, storage, indoor/outdoor canine daycare, various leases and ice skating rink.

1920s - 1930s |Property used for agricultural purposes (includes reported illegal poppy farming).

1938 - 1950 Property used for storage.

1950 Whitney Barrel Company begins drum and tank recycling and reconditioning activities:

>
E e Interior (drum) and exterior (tank) cleaning and refurbishing operations.
g e Interior included wash room with wash tank, drum storage and paint booth. Floor drains discharge to sanitary sewer.
% o Drum contents were reportedly discharged directly to sanitary sewer.
E 1960 - 1986 |Series of fires at property with most destructive reportedly occurring in 1977 and 1979. Barrels contents related to fires.
‘; 1979 Kingston Steel Barrel Company reportedly directed to discharge waste into sewer manhole.
2 (1979 Site inspections indicate spills and leaks of barrels and tanks to ground surface.
£ 1984 Barrel refurbishing operations cease.
= 1990 MassDEP Release Incident Report indicates worker instructed to dispose of petroleum waste into sewer manhole
1996 Hydraulic oil release occurred during flooding.
Present Property leased to multiple parties (e.g., landscapers, automotive glass company)
1919 Woburn Oil Company begins operation:
= e Depression in central portion of property ("oil pit") used for waste oil and filter disposal.
3 ® Above-ground storage tanks in northern portion of property ("oil yard").
z 1979 Waste oil spreading as standard dust suppression practice ceases.
2 [1987 Estimated 100 to 150 gallon fuel oil release in north-central portion of property.
-E 1989 Clean Harbors removes approximately 1,000 cy of material from "oil pit" are and constructs new waste handling facility.
5 (1993 Estimated 75 gallons of reclaimed oil release to unpaved gravel area, reponse actions taken and RAO in 1994.
= 2001 LNAPL discovered in property monitoirng wells. Ongoing IRA under the MCP.
Present Clean Harbors operates current waste handling facility.
Notes:

cy - cubic yards

IRA - Immediate Response Action

LNAPL - Light Non-Ageous Phase Liquid

MassDEP - Massachusetts Department of Environmental Protection
MCP - Massachusetts Contingency Plan (310 CMR 40.0000)

MWRA - Massachusetts Water Resource Authority
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Table 1-2
Groundwater Elevations *
April 2011, October 2011 July 2013
Southwest Properties
Woburn, Massachusetts

z 4/18/2011 10/11/2011 7/22/2013
Ground-
m Measurin Ground- LNAPL Ground- Depth water
g Point Depth water Depth to | Thicknes | Depth to water Depth to| LNAPL to Elevatio | Depth to LNAPL
Z Geologi | Elevation [to Water| Elevation | LNAPL S Water Elevation | LNAPL |Thickness| Water n LNAPL | Thickness
Well ID ¢ Unit (ft msl) |(ft BMP)| (ft msl) [ (ft BMP) (ft) (ft BMP) (ft msl) [ (ft BMP) (ft) (ft BMP)| (ft msl) | (ft BMP) (ft)
Aberjona Auto Parts
:‘ AB 201 SO 46.67 2.67 44.00 3.48 43.19 3.98 42.69
AB 203 SO 47.17 3.12 44.05 3.90 43.27 4.21 42.96
U AB 206 SO 48.78 4.81 43.97 5.65 43.13 6.02 42.76
AB 211 SO 45.98 2.20 43.78 - - 2.86[4]| 43.12
o AB 214 SO 48.20 4.23 43.97 5.02 43.18 5.37 42.83
AB-1 SO 48.26 4.39 43.87 5.34 42.92 5.73 42.53
a AB-1M [1] 10 48.69 - - - - 6.26 42.43
AB-1SR [1] SR 48.76 - - - - 5.81 42.95
m AB-2SS SO 48.81 4.34 44.47 5.82 42.99 6.07 42.74
AB-2M 10 48.65 4.70 43.95 5.48 43.17 5.84 42.81
> AB-2R SR 48.47 4.97 43.50 5.16 43.31 5.52 42.95
AB-4SS SO 47.62 3.83 43.79 4.88 42.74 5.07 42.55
H AB-4M 10 47.14 3.24 43.90 3.98 43.16 4.33 42.81
AB-5M 10 49.41 5.20 44.21 6.07 43.34 6.48 42.93
: AB-6SS SO 48.19 4.27 43.92 5.04 43.15 5.42 42.77
AB-6M 10 48.31 4.30 44.01 5.12 43.19 5.49 42.82
u BSSW-16 [4] SO 48.76 4.75 44.01 5.64 43.12 5.80 42.96
BOW-16 [4] 10 47.61 3.51 44.10 4.30 43.31 4.56 43.05
u BW-16R [4] SR 47.76 3.70 44.06 4.15 43.61 4.52 43.24
S77SS [4] SO 45.87 2.35 43.52 3.08 42.79 3.04 42.83
q S77S [4] 10 46.41 2.67 43.74 3.61 42.80 3.72 42.69
S77M [4] DO 46.76 2.66 44.10 3.42 43.34 3.78 42.98
S77D [4] T 46.54 2.42 44.12 3.20 43.34 3.52 43.02
¢ S77SR [1] [4] SR 46.92 - - - - 3.79 43.13
n S-83SS SO 49.71 5.42 44.29 6.63 43.08 6.67 43.04
S-83M T 49.69 5.55 44.14 6.40 43.29 6.76 42.93
m S83DO0 [1] DO 49.66 - - - - 6.61 43.05
S83SR [1] SR 49.56 - - - - 6.21 43.35
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Table 1-2
Groundwater Elevations *
April 2011, October 2011 July 2013
Southwest Properties
Woburn, Massachusetts

z 4/18/2011 10/11/2011 7/22/2013
Ground-
m Measurin Ground- LNAPL Ground- Depth water
g Point Depth water Depth to | Thicknes | Depth to water Depth to| LNAPL to Elevatio | Depth to LNAPL
E Geologi | Elevation [to Water| Elevation | LNAPL s Water Elevation | LNAPL |Thickness| Water n LNAPL | Thickness
Well ID ¢ Unit (ft msl) [(ft BMP)[ (ft msl) | (ft BMP) (ft) (ft BMP) (ft msl) [ (ft BMP) (ft) (ft BMP)| (ft msl) | (ft BMP) (ft)
Murphy Waste Oil
:’ MR 201 SO 49.51 4.40 45.11 5.54 43.97 6.11 43.40
MR 204 SO 50.62 5.35 45.27 6.41 44.21 7.02 43.60
U MR 206 SO 50.79 5.35 45.44 6.39 44.40 Sheen Sheen 6.98 43.81 Sheen Sheen
MR-1SS SO 51.22 4.39 46.83 - - 6.67 44.55
o MW-2 SO 53.42 7.89 45.53 8.93 44.49 9.49 43.93
MW-3 SO 52.40 7.18 45.22 8.12 44.28 8.95 43.45
n MW-3D 10 52.42 - - - - 8.28 44.14
MW-3BR SR 52.50 - - - - 8.27 44.23
m MW-4 SO 51.83 6.57 45.26 7.59 44.24 8.67 43.16
MW-5S SO 53.43 8.14 45.29 9.16 44.27 9.79 43.64
> MW-5D T 54.06 - - - - 9.95 44.11
MW-6S SO 55.26 9.85 45.41 10.80 44.46 11.38 43.88
H MW-7 SO 50.41 4.96 45.45 6.23 44.18 6.04 0.19 6.56 43.85 6.39 0.17
MW-8 SO 54.08 8.69 45.39 9.72 44.36 10.26 43.82
: MW-9 SO 51.55 6.09 45.46 7.27 44.28 7.91 43.64
MW-10 10 53.84 7.81 46.03 - - - -
u MW-11 SO 49.58 4.50 45.08 5.63 43.95 8.78 40.80
MW-12 SO 46.98 2.60 44.38 3.06 43.92 4.12 42.86
u MW-13 SO 45.94 0.75 45.19 - - 2.26 43.68
MW-15 SO 51.35 6.02 45.33 7.10 44.25 8.65 42.70
q MW-16 SO 49.78 5.14 44.64 4.7 0.44 5.71 44.07 5.65 0.06 6.80 42.98 6.31 0.49
MW-18S SO 47.37 2.57 44.80 3.36 44.01 4.14 43.23
MW-18D T 47.69 - - - - 4.11 43.58
ﬁ MW-19 SO 48.01 3.20 44.81 4.06 43.95 4.98 43.03
n MW-24 SO 49.53 4.55 44.98 spotty oil | spotty oil 5.46 44.07 5.32 0.14 - -
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Table 1-2
Groundwater Elevations *
April 2011, October 2011 July 2013
Southwest Properties
Woburn, Massachusetts

z 4/18/2011 10/11/2011 7/22/2013
Ground-
m Measurin Ground- LNAPL Ground- Depth water
g Point Depth water Depth to | Thicknes | Depth to water Depth to| LNAPL to Elevatio | Depth to LNAPL
E Geologi | Elevation [to Water| Elevation | LNAPL s Water Elevation | LNAPL |Thickness| Water n LNAPL | Thickness
Well ID ¢ Unit (ft msl) [(ftt BMP){ (ft msl) | (ft BMP) (f) (ft BMP) (ft msl) [ (ft BMP) (ft) (ft BMP)[ (ft msl) | (ft BMP) (ft)
Whitney Barrel
:’ MW-21 SO 47.28 2.45 44.83 3.37 43.91 - -
MW-4S SO 46.10 1.53 44.57 241 43.69 3.06 43.04
U MW-4M 10 46.78 1.93 44.85 2.79 43.99 3.28 43.50
MW-4D SR 47.31 2.40 44.91 3.21 44.10 3.64 43.67
o MW-5S-W SO 51.30 6.62 44.68 7.59 43.71 8.19 43.11
MW-6S-W SO 50.54 9.85 40.69 7.20 43.34 7.81 42.73
n MW-6M 10 50.35 6.19 44.16 6.85 43.50 7.37 42.98
WB 201S SO 46.66 1.88 44.78 2.78 43.88 2.70 0.08 4.30 42.36 |Globules [5]|Globules [5]
m WB 201M 10 46.64 2.31 44.33 3.14 43.50 3.64 43.00
WB 206 SO 48.23 3.26 44.97 4.04 44.19 4.72 43.51
> WB 209 SO 48.43 3.45 44.98 4.25 44.18 4.92 43.51
WB 213 SO 46.72 2.51 44.21 3.48 43.24 4.12 42.60
H WB 215 SO 46.25 1.80 44.45 2.10 44.15 - -
WB 216 SO 46.82 2.18 44.64 2.95 43.87 3.58 43.24
: WB 220 SO 46.66 2.52 44.14 3.48 43.18 4.13 42.53
WB-1R SR 48.57 3.93 44.64 4.63 43.94 - -
U' BSW-2 [4] SO 47.76 3.16 44.60 3.60 44.16 4.63 43.13
u BW-2R [4] SR 47.50 2.66 44.84 3.48 44.02 4.02 43.48
Notes:
q * See Appendix E.5 for Wildwood property water level elevations (2011 and 2013) and Appendix E.6 for Central Area water level elevations (2011).
ft BMP - feet below measuring point
ft msl - feet above mean sea level
¢ NA - not available or not applicable
n [1] - Well was installed in December 2012.
[2] In the April 2011 event, the field crew inadvertently gauged well MW-008 instead of S83.
m [3] In the October 2011 event, the field crew inadvertently gauged wells MW-011S/M/D instead of S83S/M/D.
[4] Well located on Wildwood Property but included include due to the proximity of the well to the Southwest Properties.
[5] Thick globules of petroleum-like product observed but could not measure thickness.
m |[6] |We||s recently resurvyed. Revised MP elevations shown.
: SO = shallow overburden T =till 10 = intermediate overburden SR = shallow bedrock DO = deep overburden DR = deep bedrock
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2.0 SITE INVESTIGATION

2.1  Field Investigation

In 2002 and 2001, the Settling Defendant (Beatrice) conducted a Supplemental RI to update and
supplement data previously collected at the Southwest Properties. The results of the
Supplemental RI are documented in the Supplemental Remedial Investigation Report, Southwest
Properties, Wells G&H Superfund Site, Woburn, Massachusetts, prepared by the RETEC Group,
Incorporated on behalf of the Beatrice Company (RETEC, 2003). Please refer to this document
for additional information on the associated field investigation, nature and extent of
contamination and contaminant fate and transport as presented by the Settle Defendant.

On behalf of EPA, TRC performed oversight of the Settling Defendant’s Supplemental Remedial
Investigation field activities, including split-sampling. The results of the split-sampling
performed by TRC are documented in TRC’s split-sampling report (TRC, 2004).

In response to EPA’s May 14, 2009 draft comment letter (Appendix E.4) on the 2003
Supplemental RI for the Southwest Properties, AECOM Technical Services, Incorporated
(AECOM) conducted additional investigation and evaluation activities at each of the properties
between 2010 and 2013, including two seasonal rounds of subslab soil gas and indoor air
sampling at the existing Aberjona residence in 2013. The primary objectives of the
Supplemental RI were to address data gaps identified in previous investigation activities by EPA
and evaluate current contaminant conditions at the Site. A description of the Supplemental RI is
provided in AECOM’s work plan (AECOM, 2010) and a brief summary is provided herein.

An iterative approach was used by the Settling Defendant to investigate the Southwest
Properties. The Supplemental RI included installation and sampling of soil borings, groundwater
monitoring wells and subslab vapor points, indoor air sampling, groundwater and light non-
aqueous phase liquid (LNAPL) measurements, and test pit excavations and investigation of the
drain line (e.g., Whitney Barrel Property). Soil, groundwater, surface water, sediment, subslab

soil gas and indoor air sampling points investigated to date are depicted in Figure 2-1.
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Soil Boring Sampling

A total of 46 soil borings were advanced throughout the Southwest Properties between
November 15, 2010 and April 8, 2011 including the following:

= Aberjona Property — 8 soil borings
=  Whitney Property — 24 soil borings
= Murphy Property — 14 soil borings

Soil borings were advanced using a GeoProbe® direct push drill rig or hand tools (e.g., hammer
drill). Soil borings were advanced and soil samples were generally collected to evaluate surface
soils (i.e., 0 to 2 feet below grade), soils at the water table and to evaluate the “worst case”
subsurface material based on field screening, visual and/or olfactory observations. Soil borings
were screened using a photoionization detector (PID) and samples were collected for laboratory
analysis of VOCs, VPH, EPH, SVOCs, PCBs, dioxin-like PCB congeners, pesticides and/or

metals analysis.

Monitoring Well Installation and Groundwater Sampling

Monitoring wells were installed throughout the Southwest Properties during Supplemental RI
activities in pre-determined locations to address known data gaps (e.g., MR-206, WB-215 and
WB-216) and based on field observations following consultation with the EPA. Groundwater
water monitoring wells were constructed of 2-inch diameter Schedule 40 PVC with ten feet of
0.010-inch slotted screen that spans the water table. Each well was backfilled with an appropriate

sand pack and bentonite seal.

Each of the monitoring wells underwent development in accordance with surge block techniques.
Following a 14-day equilibration period and the collection of site-wide synoptic water level
measurements, groundwater samples were collected from each of the newly installed monitoring

wells as well as select existing monitoring wells as follows:

= Aberjona Property — 15 monitoring wells (5 newly installed)
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= Whitney Property — 12 monitoring wells (7 newly installed)
= Murphy Property — 10 monitoring wells (3 newly installed)

Groundwater samples were collected in accordance with low-flow sampling procedures. Based
on the historical presence of LNAPL in select wells at the Murphy property, alternative sampling
methods (e.g., Teflon bailer) were employed if LNAPL was determined to be present.
Groundwater samples were collected for laboratory VOCs, VPH, EPH, SVOCs, dioxin-like PCB
congeners, pesticides, metals (total and dissolved), total organic carbon (TOC), chloride, nitrate,

nitrite, sulfate, chemical oxygen demand (COD), methane, ethane and/or ethene analysis.

As described in the Revised Work Plan for Installation of Monitoring Wells and Monitored
Natural Attenuation Groundwater Sampling (AECOM, 2013), additional monitoring wells were
installed in 2013 to evaluate contaminant extents and natural attenuation parameters in advance
of the Phase 1B investigation activities within OU-2. Supplemental well installation included the
following:

= Aberjona Property — AB-1SR (shallow bedrock)
= Whitney Property — S-83DO (deep overburden) and S-83SR (shallow bedrock)

In addition, several monitoring wells (i.e., S-77SR, S-77DR, S-92SR, S-92DR, S-95SR, WW-
100SR, WW-101SR and WW-10210) were recently installed within the Wildwood property in
accordance with the Work Plan for Installation of River Monitoring Wells and Geophysical
Investigation (AECOM, 2012). Monitoring wells S-77SR (shallow bedrock) and S-77DR (deep
bedrock), installed during the above noted monitored natural attenuation (MNA) investigation at
the Southwest Properties, are also located within the Wildwood property, immediately north of
the Aberjona property boundary (Figure 2-1). Due to the proximity of the well cluster to the
Aberjona property boundary, the S-77 well cluster is discussed in association with the Southwest
Properties. Groundwater monitoring wells were constructed of 2-inch diameter Schedule 40 PVC

pursuant to the above noted work plans.
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Groundwater samples were collected from each of the newly installed wells, as well as several
existing monitoring wells located within the Southwest Properties and the adjacent Wildwood
property, in July 2013. Analytical results associated with the Wildwood property are included in
Appendix E.5. Groundwater samples were collected in accordance with low-flow sampling
procedures. Groundwater samples were collected for laboratory VOCs, 1,4-dioxane, metals (total
and/or dissolved) and MNA parameter (i.e., groundwater chemistry parameters, dissolved gases

and microbial census) analysis.

Subslab Soil Gas Sampling

Subslab soil gas sample points were installed within existing structures at each of the commercial
buildings at the Southwest Properties and at the existing Aberjona residence including the

following:

= Aberjona Property — 4 subslab locations (garages and current office)

= Whitney Property — 5 subslab locations (drum cleaning and painting area)

= Murphy Property — 1 subslab locations (current onsite building)

= Existing Aberjona Residence — 1 subslab location (current occupied residence)

Subslab soil gas locations were installed to help identify sources beneath the buildings and to
provide a preliminary indication of the potential vapor intrusion* pathway at each of the
properties. Each of the locations was subsequently sampled for laboratory analysis for VOCs and
air-phase petroleum hydrocarbon (APH) analysis. All subslab sampling locations were sampled
once, except for the existing Aberjona residence location which was sampled twice (April 25,
2013 and August 30, 2013) to provide information on seasonal variability associated with the

vapor intrusion pathway.

4Vapor intrusion is defined as the movement of VOCs from groundwater into soil gas and then into a building.

Only VOCs present in indoor air as part of a complete vapor intrusion pathway are evaluated in the risk assessment.
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Indoor Air Sampling

At the existing Aberjona residence, one basement and one first floor indoor air sampling location
was identified. At the basement location, a sample (IA1-A) and a field duplicate (IA1-A-FD)
were collected on April 3, 2013 and August 29, 2013 to assess seasonal variability associated
with the vapor intrusion pathway. At the first floor location, in the kitchen at the top of the
basement stairs, one sample (IA2-A) was also collected on April 3, 2013 and August 29, 2013.
On the same days, an ambient air sample (AMB1-A) was collected from an upwind location to

provide information on concentrations of VOCs in outdoor air in the vicinity of the residence.

Indoor air sampling was conducted to allow for a quantitative evaluation of the vapor intrusion
pathway at the existing Aberjona residence. Each of the air samples was analyzed for VOCs and

APH fractions/target compounds.

Whitney Drain Line Investigation

As described in the 2010 Supplemental R1 work plan, the drain line connecting the former
Whitney drum storage area to the municipal sewer system was investigated to determine the
integrity of the drain line, surrounding soil characteristics and potential contaminant impacts. A
test pit was excavated near the rear of the Whitney building to locate the presumably abandoned
drain line. During initial excavation, the field PID instrument recorded elevated air-phase VOC
concentrations within 15 feet of the exposed sewer pipe ranging from approximately 1,340 ppmv
to over 9,999 ppmv. As a result, the field staff personnel upgraded PPE to include the use of
half-faced respirators with organic vapor cartridges (Appendix E.1). Once the sewer pipe was
encountered, the excavation activities continue north (toward the municipal sewer connection) to
evaluate the integrity of the drain line. Excavated soils were inspected for visual and/or olfactory
evidence of contamination and screened with a PID. Generally, groundwater was observed to be
coincident with the approximate depth of the drain line, hindering evaluation of the drain line
integrity. Attempts to conduct a video survey of the drain line were also unsuccessful due to

blockage encountered in the line.
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In general, observed portions of the drain line appeared to be intact and in relatively good
condition; however evidence of impacts including the presence of black staining and/or elevated
PID screening results (i.e., up to 2,249 ppmv) were observed within soil material excavated from
adjacent to the drain line. Select soil samples were also submitted for laboratory VOCs, VPH,

EPH, PCBs, pesticides and/or metals analysis.

2.2 Environmental Data Utilized

Environmental data collected during several sampling events conducted by property operators,
Settling Defendant, and split samples collected on behalf of EPA by TRC were utilized to
prepare the baseline human health and ecological risk assessment, including the AECOM
Supplemental Rl 2010/2011/2013 soil, groundwater, subslab soil gas and indoor air sampling
data. The historical data used in the baseline risk assessment are contained in the following three

main data source documents:

= RETEC 1994, Draft Remedial Investigation, Southwest Properties, Wells G&H Site,
Woburn, Massachusetts, 1994.

= RETEC 2003, Supplemental Remedial Investigation, Southwest Properties, Volumes |
through XXI11I, Wells G&H Site, Woburn, Massachusetts. Prepared by the RETEC Group,
Inc., Concord, Massachusetts, August 2003.

= TRC 2004, EPA/TRC and RETEC Split Sample Comparison Report for the Wells G&H —
Southwest Properties, Supplemental Remedial Investigation, Woburn, Massachusetts.
Prepared by TRC Environmental Corporation, Lowell, Massachusetts, February 2004.

Additional data for the Murphy property were obtained from:

= Clean Harbors 1998, Corrective Action Investigation Report (Part 11), Volume | of I,
Murphy’s Waste Oil Services, Inc., Woburn, Massachusetts, 1998.
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= Clean Harbors 1996, Corrective Action Investigation Report, Volumes 1, 2, and 3. Murphy’s
Waste Oil Service, Inc., 252 Salem Street, Woburn, Massachusetts, April 15, 1996.

Groundwater data collected in 2011 from across the Site were used instead of the historical
2001/2002 groundwater data. Data collected in 2011 are more representative of current Site

conditions.

Refer to Appendix A for media specific tables that summarize the data used to prepare the

baseline human health and ecological risk assessment.

2.3 Data Validation

Data obtained as part of the Supplemental RI and associated TRC split data (RETEC, 2003;
TRC, 2004) and recent AECOM Supplemental RI investigation were validated according to
Region |, EPA-NE Data Validation Functional Guidelines for Evaluating Environmental
Analyses, December 1996, as described in the Supplemental RI, TRC Split Report and the
Quality Assurance Project Plan associated with AECOM’s Supplemental RI work plan
(AECOM, 2010). The validation guidelines were modified to accommodate the non-CLP
methods. The respective analytical results are discussed in the 2003 Supplemental RI and the
2004 TRC Split Report.

Data obtained from the Clean Harbors 1998 Corrective Action Investigation Report (Part 1)
were not validated when published. EPA determined that within the limited circumstances of
this project, validation of a representative subset of the analytical data may provide reasonable
confidence in the quality of the data. EPA required that validation be conducted on a minimum
of 25 percent of the total samples analyzed using EPA Tier Il protocols, and 5 percent of the
samples using EPA Tier 111 protocols, in accordance with EPA Region | data validation
guidelines. However, no Tier Il validation was performed due to lack of required data needed to

perform Tier I11. In almost all cases, only a limited Tier 11 validation was performed.
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24 Data Treatment

This subsection discusses the use and treatment of the analytical data prior to use in the baseline
human health and ecological risk assessment.

The following criteria were applied to the analytical data:

If a value is not flagged, the value was used as reported (a detected value);

= [favalue is flagged with “J”, “EB”, or “FB”, the value was used as reported (a detected

value);

= |favalue is flagged with “R”, the value was considered not to exist and was not used (a
rejected value); and

= |f the value is flagged with “U” or “UJ”, the result was considered a nondetect (an
undetected) value.

Prior to using analytical data for a primary sample with an associated field duplicate, the
analytical values for the primary sample and the field duplicate were averaged together to
provide a single set of values for the field duplicate pair. The following conventions were used
for averaging field duplicate samples together:

= |f both samples have detected values (flagged with “J”” or unflagged), the average of the
values was used. If one value or both values are flagged with “J”, “EB”, or “FB” prior to
averaging, the resulting averaged value was flagged with “J”, “EB”, or “FB”, as appropriate.

= |f both samples have nondetected values (flagged with “U” or “UJ”), the lower value and its

flag were used.

= |f one sample has a nondetect value (flagged with “U” or “UJ”) and the other sample has a
detected value (flagged with “J” or unflagged) the following is done:

- If the detected value is less than or equal to the nondetected value, the detected value and

its flag were used; or
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- If the detected value is greater than the nondetected value, the average of detected value
and Y2 the nondetected value were used. The resulting averaged value was flagged with
LLJ!’l

- If one sample has a nonrejected value (flagged with “J”, “U”, “UJ”, “EB”, “FB” or
unflagged) and one sample has a rejected value (flagged with “R”), the nonrejected value
and its flag were used.

The range of detection limits was determined based on the individual sample-specific detection
limit (or sample quantitation limit) for each analyte. Because of sample dilution and/or sample
weights, laboratory detection limits for individual samples can be higher than the method-
specified detection limits. Minimum and maximum SQLSs were determined for each non-detect
analyte using the sample’s SQL. Instances where elevated detection limits were reported and
their effect on the conclusions of the risk assessment have been discussed in the uncertainty

section.

The frequency of detection is the number of samples with detected values per the number of
samples analyzed. The number of samples with detected values was determined by totaling all
samples with detected values. The number of samples analyzed was determined by totaling all
samples with detected or nondetected values (flagged with “U”, “UJ”, “J” or unflagged).
Rejected values (flagged with “R”) were not included in the total number of samples analyzed.
For field duplicate samples, only one value was used when determining the number of samples
analyzed and the number of detected values (as determined using the procedure described

above).

Arithmetic means were calculated using ¥ the sample SQL substituted for non-detect values.
95-Percent Upper Confidence Limits (UCLs) were calculated using EPA’s Pro UCL version 4.1.
When the mean or 95-percent UCL was greater than the maximum value because of high or
widely varying detection limits, or because a detected value is below the SQL (flagged with “J”
on the laboratory report), or because a small data set was used, then the maximum detected result

was used. Detected values below the SQL are considered to be estimated concentrations, but are
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used in the risk assessments. A discussion of the impact of the use of maximum detected

concentration on the risk assessment conclusions is provided in the uncertainty section.

25 Nature and Extent of Contamination

The following presents a summary of the nature and extent of chemicals detected in soil,
sediment, groundwater, indoor air and subslab soil gas for the Site. This section summarizes
significant potential sources of contamination, impacted media and the results of previous
environmental investigations. Monitoring wells BSW-2, BW-2R, BOW-16, BSSW-16, BW-16R,
and the S77 well cluster are located on the Wildwood property. Due to their close proximity to

the Southwest Properties, they have been included in the following discussion.

For the purposes of this report, the discussion of the nature and extent of contamination is
focused on all data collected to date. Previous discussions of Site data are included in the RI
(RETEC, 1994), SAP (RETEC, 2002) and Supplemental RI (RETEC, 2003) prepared by
RETEC. EPA used these data to prepare a baseline HHRA/ERA in March 2004, revised in
February 2006 (EPA, 2006). In response to EPA’s May 14, 2009 draft comment letter (Appendix
E.4) on the 2003 Supplemental RI for the Southwest Properties, AECOM prepared a
Supplemental Rl work plan (AECOM, 2010) and conducted additional investigation and
evaluation activities between 2010 and 2013.

Clean Harbors Environmental Services, Incorporated (CHES) has undertaken environmental
investigation activities at the Murphy property. The early investigation activities are largely
documented in the Corrective Action Investigation Report (CARP) dated April 15, 1996 (CHES,
1996). Ongoing Immediate Response Action (IRA) activities are also being conducted by CHES
under MassDEP Release Tracking Number (RTN) 3-22144 in association with the recent
detection of LNAPL the Murphy property. Please refer to these documents for additional
information on the associated investigation, nature and extent of contamination and contaminant

fate and transport.
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2.5.1 Contaminant Sources

Previous environmental investigations have detected several potential contaminants of concern
within Site media. These contaminants are associated with several known or potential
sources/releases at each of the Southwest Properties. The following presents of summary of
significant known or potential contaminant sources identified at each parcel in the Southwest
Properties and the Murphy Wetland.

Aberjona Property

Aberjona began operations in the mid-1950s for the sale and reconditioning of used and wrecked
automobiles, and was also a gasoline service station. The property is currently occupied by
automotive repair shops, a landscaper, a residence, a recently constructed ice rink, a private
athletic training facility, and a canine daycare operation. Wetland areas border the property to the
north and west, including a portion of the area known as the Murphy Wetland (discussed below).
Environmental investigation activities conducted to date have identified several know or

potential sources of contamination. These include the following:

= Former gas station activities;
= Auto salvage yard operations;
= Unauthorized burning activities (cars, wood and seat cushions);

= Main garage area operations (including degreasing operations and use of a grease pit draining

to an oil-water separator and ultimately the sewer system);

= Historic presence of underground storage tanks (USTs) (gasoline and waste oil); and

Impacts from adjacent (upgradient) properties.

The contaminant sources at the Aberjona property tend to be related to the extensive history of

use as an auto repair and storage facility. A gas station operated, mainly adjacent to the southern
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portions of the main operations building, between approximately 1949 and 1960. The
approximate locations of the pump island, filler pipes, and the gasoline and waste oil USTs are

all within this portion of the property.

The property was used extensively for automobile and parts storage following filling of the
wetlands north of the on-site buildings in 1959. Unauthorized burning of automobiles, wood and
seat cushions is also believed to have occurred to the rear and north of the main garage building.
Five notices were made by the Massachusetts Metropolitan Air Pollution Control District
between 1961 and 1967 related to open burning of junked automobiles and associated debris
(RETEC, 2003).

Operations occurring in and around the main garage also included dismantling of vehicles, use of
an engine bay and back garage for parts cleaning, fluid removal, degreasing operations and
temporary storage of waste oils. The main garage building has three floor drains that convey
fluid discharges in the building to an oil-water separator. All fluids reportedly drained to the
sewer system which extends westerly from the southern portion of the building toward the
adjacent wetlands.

Whitney Property

To the west of the Aberjona property is the Whitney property. The company formerly conducted
drum and tank recycling and reconditioning activities, with interior cleaning of drums and
exterior cleaning of tanks. The barrel company is no longer in operation at the property; however
the on-site building is currently occupied by several companies (e.g., landscapers, auto repair,
and contractors). An automotive glass company occupies a separate building on the Whitney
parcel. Wetland areas border the property to the northwest, west, and southwest, including an
area known as the Murphy Wetland (discussed below). Fill material has been progressively
placed over the original ground surface throughout the remainder of the property. Environmental
investigation activities have identified several know or potential sources of contamination. These

sources include the following:
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= Drum cleaning operations (mainly near the rear of the building);

= Floor drains within the building (drum cleaning and painting operations area) draining to the

sewer;
= Drum, tank and car storage;

= Direct discharge to the onsite sewer line;

= Several fires;

= Undocumented fill placement;

= Scrap metal storage; and

= Incidental spills and materials handling activities.

Contaminant sources at the Whitney property are largely related to drum and tank recycling and
reconditioning activities conducted between approximately 1950 and 1985. The building
contained a wash room with a floor drain connecting to the municipal sewer from the rear of the
building (northern end of the building), a spray booth for painting of drums, and chemical

storage areas.

As described in Section 2.1, the drain line connecting the former Whitney drum storage area to
the municipal sewer system was investigated to determine the integrity of the drain line,
surrounding soil characteristics and potential contaminant impacts. During the investigation
activities, field PID screening indicated significant VOC concentrations within 15 feet of the
exposed sewer pipe ranging from approximately 1,340 ppmv to over 9,999 ppmv. Recent well
gauging data has indicated the presence LNAPL (measurable thickness of 0.08 feet in October
2011) and “thick globules of a petroleum-like product” (July 2013) in shallow monitoring well
WB-201S, located to the rear of the building and proximate to the drain line (Figure 2-1 and
Table 1-2).

Drum contents were also reportedly dumped directly into the municipal sewer prior to cleaning
activities within the wash basin, which also drained to the municipal sewer. In 1978, a portion of
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the contents of a tanker truck were discharged directly to the sewer manhole located in the
northwest corner of the property.

The Whitney property has also been subject to several fires thought to be related to the contents
of drums, significant vehicle and scrap metal storage, various smaller scale spills and poor
chemical handling procedures. A series of at least eight fires reportedly occurred at the property
between 1960 and 1986, the most destructive of which occurred in 1977 and 1979 (RETEC,
2003). The 1977 and 1979 fires reportedly destroyed the wooden “raw warehouse” building
attached to the northern end of the main building and nearly destroyed the entire main building,
respectively (RETEC, 2003). The wooden structure destroyed in 1977 was approximately 100-
feet long by 40-feet wide and was never rebuilt (RETEC, 2003). Barrels awaiting refurbishment
reportedly exploded during these fires as well (RETEC, 2003).

Murphy Property

The Murphy property lies to the west of the Whitney property and to the east of the commuter
rail line (a.k.a., B&M Railroad). The property was used for storage of virgin and waste oil
beginning in the 1920s. The property is predominantly covered by fill and bordered to the north
and west by a wetland area. The property is currently operated by CHES as a waste oil handling
and transfer facility, with their offices located on the adjacent 250 Salem Street property.
Environmental investigation activities conducted by the EPA and property operators have

identified several know or potential sources of contamination. These include the following:

= Former “oil yard” in northern portion of property;

= Former “oil pit” within central portion of property (beneath the current oil storage facility);
= Waste oil spreading for dust suppression;

= Periodic flooding; and

= Various minor operation related spills.

The northern portion of the property contained the “oil yard” that housed approximately twenty
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above-ground storage tanks (ASTSs) for oil storage. The ASTs were surrounded by a two foot
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high concrete secondary containment dike. The tanks have since been removed from this area

leaving only the containment dike structure, presently overgrown with vegetation.

The central portion of the property contained a large depression known as the “oil pit” where
waste oil and filters were disposed. Prior to CHES taking over operation of the property, this
area underwent an environmental investigation and approximately 1,100 cubic yards of impacted
soil material was removed; however, impacted material is believed to remain. The current oil
storage facility was constructed over the former “oil pit” area. LNAPL was discovered on-site

and thought to be associated with the former “oil yard” and “oil pit” activities.

Prior to 1979, waste oil was regularly spread on traveled portions of property for dust

suppression. In addition, several known releases of fuel oil and waste oil have occurred at the

property.

Murphy Wetland

The Murphy property is located adjacent to a wetland which is known to contain contaminant
impacts related to previous activities at the Murphy property and adjacent properties. The
Murphy Wetland is located between the upland portions of the Murphy, Whitney, Wildwood and
Aberjona properties. Given the location of the former “oil yard” and “oil pit” at the Murphy
property and former barrel washing activities at the Whitney property, historic site activities have
the potential to have impacted the Murphy Wetland. Ongoing IRA activities being conducted at
the Murphy property related to LNAPL associated with the former *“oil yard” and “oil pit” also

have the potential to impact the wetlands.
In addition, the wetland likely has impacts from releases originating from neighboring properties
including the J.J. Riley Tannery to the west, and Wildwood property to the north, and by

flooding.

J.J. Riley Tannery - A City of Woburn sanitary sewer easement, originating within the J.J. Riley

Tannery property, crosses the northern portion of the Murphy property in the Murphy Wetland.
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Historic overflow of the sanitary sewer manhole within the Murphy Wetland had the potential to
contribute metals (e.g., total and hexavalent chromium) contamination to the wetland. A
drainage swale originating at the J.J. Riley Tannery property discharges to the B&M Railroad
property west of Murphy. A culvert discharges intermittent water from the drainage swale to the
Murphy Wetland. The drainage swale, which was recently subject to a removal action under
oversight by the EPA, and associated culvert has also potentially contributed metals (e.g., total
and hexavalent chromium) contamination to the Murphy Wetland (EPA, 2004 and 2006).

In addition, the hillside adjacent to the drainage swale potentially resulted in the relocation of
contaminants to the Murphy Wetland via erosion and downstream migration. As indicated in the
MCP Phase Il and Phase 111 report completed by TetraTech, Incorporated for the former J.J.
Riley Site, prior waste management activities included dumping of tannery-related and solid
wastes at the site and these wastes have been observed upon the hillside adjacent to the drainage
swale (TetraTech, 2009). Total arsenic, cadmium, chromium, lead and mercury impacts were
consistently detected in soil samples, along with less frequently detected PAHs and petroleum
hydrocarbons (TetraTech, 2009). Arsenic, chromium and lead were detected within hillside
samples at concentrations as high as 195 mg/kg, 39,500 mg/kg and 18,700 mg/kg, respectively.
Metals (i.e., arsenic, chromium and lead) and less frequently PAHs and petroleum hydrocarbons
impacts have also been detected downgradient of the hillside, indicating source migration
(TetraTech, 2009).

Wildwood - One of five specific contaminated media identified in the ROD and Consent Decree
for the Wells G&H Site that required remediation at the Wildwood property were mixed-
contaminated soils. Mixed-contaminated soils are defined in the ROD as soils impacted with
total cPAHSs, PCBs, chlordane, 4,4’-DDT and/or lead. As described in the 100-Percent Design
Report Mixed-Contaminated Soils (RETEC, 1994), excavation and remediation of mixed-
contaminated soils targeted four distinct areas, including one area (i.e., “Area 4”) located near
the southern limit of the Wildwood property and adjacent to the northwest portion of the Murphy
Wetland. Concentrations of cPAHs, PCBs, chlordane and lead were detected in samples

collected from Area 4 in excess of ROD cleanup goals (RETEC, 1992). Given the location of
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Area 4 relative to the Murphy Wetland, the potential exists for pre-remediation surface erosion to
have impacted wetland sediments.

Flood Events - A significant portion of the Southwest Properties, including the Murphy property,
are subject to flooding. Period flooding events have the potential to redistribute contamination
from the wetland to the adjacent properties (e.g., relocation of metals impacts related to the
former adjacent tannery) and introduce impacts to the wetland (e.g., hydraulic oil release from

Whitney property during flooding in 1996).

Unremediated LNAPL - As discussed in documentation related to ongoing IRA activities being
conducted by CHES under MassDEP RTN 3-22144, LNAPL related to the former disposal

activities at the Murphy property has the potential to impact the wetlands. Separate-phase

product was initially detected in monitoring wells in the vicinity of the former “oil yard” and “oil
pit” (MW-7, MW-16 and MR-2SS) in November 2001. Subsequent IRA activities have included
assessment, monitoring and product recovery. Additional IRA investigation activities have
focused on the area surrounding MW-16 and an oil-sheen has been observed on wetland surface

water adjacent to monitoring well MW-16.

Samples of the separate-phase product were collected from monitoring wells (i.e., MW-7 and
MW-16) at the Murphy property as part of IRA investigation activities in 2002 (CHES, 2002).
The product samples were analyzed for PCBs and total petroleum hydrocarbons and the detected
concentrations of PCBs and TPH ranged from 3.7 mg/kg to 19 mg/kg and 500,000 mg/kg to
610,000 mg/kg, respectively (CHES, 2002). The sampled product from each well exhibited
similar chromatogram signatures and was noted as most closely resembling the laboratory
lubricating oil reference standard (CHES, 2002).

Additional separate-phase product sample collection and analysis was recently implemented by
AECOM as part of the Southwest Properties investigation activities in December 2012 (see
Appendix E.2). Samples of separate-phase product were collected for monitoring wells MW-186,
MW-24 and MW-25. The samples were submitted for laboratory VOCs, EPH, VPH, TPH, total
PCB and/or dioxin-like PCB congener analysis. Select VPH and EPH fractions, BTEX
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compounds, naphthalene and VOC:s (i.e., cis-1,2-dichloroethene, 1,2,4-trimethylbenzene and
1,3,5-trimethylbenzene) were detected in the samples from monitoring wells MW-16 and MW-
24. TPH ranged from 300,000 mg/kg to 320,000 mg/kg, with C11-C22 aromatics ranging from
84,200 mg/kg to 61,300 mg/kg in monitoring wells MW-16 and MW-24, respectively. Total
PCBs ranged in concentration from 77 mg/kg to 285 mg/kg and PCB TEQ concentrations ranged
from 3.5E-03 mg/kg to 5.2E-04 mg/kg in wells MW-16, MW-24 and MW-25. The product was
found to most closely resemble the laboratory reference standard for motor oil. Both the 2002
and 2012 product sampling analytical results indicate that LNAPL present within the Murphy
property associated with the former “oil yard” and *“oil pit” have potentially contributed to the
Murphy Wetland sediment impacts.

2.5.2 Nature and Extent

Analytical data have been obtained from several environmental investigations encompassing the
Southwest Properties and have included samples collected from surface soil/subsurface soil,
sediment, groundwater, surface water, subslab soil gas and indoor air. A detailed discussion of
analytical results associated with previous investigations is provided in the Rl and Supplemental
RI prepared by RETEC, the HHRA/ERA (EPA, 2006), and the CARP and ongoing IRA
documentation prepared by CHES for the Murphy property. Supplemental environmental
sampling was conducted by AECOM in 2010/2011/2013 toward addressing data gaps identified
by EPA in its May 14, 2009 draft comment letter on the 2003 Supplemental RI for the Southwest
Properties. Soil, groundwater, surface water, sediment, subslab soil gas and indoor air sampling

points investigated to date are depicted in Figure 2-1.

The discussion of the nature of Site impacts is based on the identification of various activities
and uses at each property. As previously noted, contaminants of potential concern at the Site
include VOCs, PAHSs, pesticides, PCBs, dioxin-like PCB congeners, petroleum hydrocarbons
and metals. Based on previous laboratory analytical results, the following provides a summary of
the site-specific contaminant impacts by media. Analytical results generally indicate impacts are
consistent with the historic use of each property. However, select media within portions of the

Site may be influenced by external factors independent of specific historic property usage.
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Surface Soil / Subsurface Soil

This discussion of the nature of soil impacts includes the generalized surface soil horizon and
deeper subsurface impacts. Both surface soils and subsurface soils are largely impacted by
previous Site activities and include elevated detections of VOCs, PAHSs, pesticides, PCBs,
dioxin-like PCB congeners, petroleum hydrocarbons and metals when compared to applicable

EPA screening or potentially applicable cleanup criteria.

VOC:s - Historic detection of VOC:s in surface soils have generally been low concentration and
proximate to the barrel washing area to the rear of the Whitney property (i.e., vicinity of WB-201
and WB-202 sample locations) and to the Murphy oil yard area (i.e., vicinity of sample locations
MR-SS2 and MR-202) where known historic operational and disposal activities took place.
Detections generally consisted of chlorinated VOCs (e.g., TCE, PCE, cis-1,2-dichloroethene)
throughout the Site in both surface and subsurface soils. Elevated concentrations of VOCs in
subsurface soils were largely detected in association with the barrel washing area and floor drain
beneath the Whitney property building, which is known to have discharged to the sewer by a
drain line. During initial excavations near the rear of the Whitney building in December 2010 to
uncover the sewer pipe, the field PID instrument recorded elevated VOC concentrations within
15 feet of the exposed sewer pipe ranging from approximately 1,340 ppmv to over 9,999 ppmv
(Appendix E.1).

PCBs/Pesticides - The highest concentrations of pesticides (aldrin, alpha-BHC, chlordanes,

lindane, heptachlor and heptachlor epoxide), PCBs and dioxin-like PCB congeners in surface and
subsurface soils were also generally detected to the rear of the former barrel washing area at the
rear of the Whitney property (e.g., vicinity of sample locations WB-7D, WB-10D and WB-203).
The area was noted by RETEC in the Supplemental RI as a soil “hot spot” for alpha- and
gamma-chlordane. Elevated concentrations of PCBs and dioxin-like PCB congeners were
widespread in surface and subsurface soils throughout the rear and southern portions of the
Whitney property, particularly in the vicinity of the former barrel washing operations. In
association with more recent Supplemental RI activities, elevated concentrations of PCBs (in
excess of 100 mg/kg) were detected near the sewer line extending north from the rear of the
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Whitney building. PCBs have largely been absent from surface and subsurface soil samples
collected from the Aberjona property, with the exception of one surface soil location (AB-SS4)
sampled prior to construction of the ice skating rink and one subsurface sample location (AB-

SS8D) in the northern portion of the former salvage yard.

Additional contaminants of concern such as PAHSs, petroleum, and metals tend to be more widely

distributed in surface and subsurface soils throughout the Site, as noted below.

PAHSs and Petroleum - Elevated concentrations of PAHSs (e.g., benzo(a)anthracene and

benzo(a)pyrene) have been detected in surface soils throughout the Murphy property, Whitney
property and the rear of the Aberjona property (former salvage yard area). Elevated
concentrations of PAHSs in subsurface soils were encountered throughout the Whitney property.
These detections are consistent with past operational activities including storage within the “oil
yard” and dust suppression activities at the Murphy property, discharges during barrel washing
activities at the Whitney property and operation of the Aberjona salvage yard. Concentrations of
Total Petroleum Hydrocarbons (TPH) have tended to be highest in surface and subsurface soils
in the vicinity of the “oil yard” at the Murphy property and former barrel washing portion of the
Whitney property. Petroleum hydrocarbons also tend to be present within the Aberjona property
in surface and subsurface soils, attributable to former salvage yard operations.

Metals - The presence of metals (e.g., arsenic, cadmium, cobalt, chromium and lead) in surface
and subsurface soils is common throughout the Southwest properties. Thallium was also detected
at elevated concentrations at a small number of locations in surface and subsurface soil at the
Murphy property. Large portions of each of the properties has been subject to filling activities
(i.e., up to 5-feet at the Aberjona and Whitney properties and up to 12-feet at the Murphy
property), which may be associated with the widespread distribution of metals. Portions of each
of the properties are also subject to flooding, which could result in redistribution of off-site and
on-site sources of metals within the Southwest Properties. Concentrations of metals in excess of
applicable regulatory standards (i.e., EPA RSLs and MCP Method 1 S-1 soil standards) have
also been detected in association with past Site activities such as the “oil yard” at the Murphy
property, Whitney barrel washing operations and Aberjona salvage yard operations.
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Focused investigation of metals associated with overflows of the sanitary sewer manhole to the
rear of Murphy property has also indicated the presence of total chromium, hexavalent chromium
and lead. Hexavalent chromium is not ubiquitous throughout the Site, but tends to correlate to
the areas of highest total chromium detections. Hexavalent chromium, as well as arsenic, are

primary contributors to risk in surface and subsurface soils at the Whitney property.

Thallium is not ubiquitous throughout the Site, but tends to correlate with areas of elevated
metals detections including arsenic, cobalt, iron and manganese. Thallium has historically been
manufactured for use in optics (lenses, prisms and windows for infrared detection and
transmission equipment), electronics (e.g., photoresistors, photoelectric cells, semiconductors,
etc.), thallium salts are also added to fluorescent materials as activators, medical applications as a

radioisotope and as a rodenticide and ant killer prior to 1972.

Sediment (Murphy Wetland)

The Murphy Wetland, located between the upland portions of the Murphy, Whitney, Wildwood
and Aberjona properties, is subject to potential impacts from both past activities at the Southwest
Properties, as well as the potential influence of off-site contaminants. As a result elevated
concentrations of PAHSs, pesticides, PCBs, dioxin-like PCB congeners and metals (arsenic,
cadmium, chromium and lead) have been historically detected within Murphy Wetland sediment
samples. The wetland was noted by RETEC in the Supplemental RI as a sediment “hot spot” for
total chromium. In addition, elevated concentrations of lead (ranging from 12,000 to 35,100
mg/kg) have been detected in sediment samples MR-11, P-12, P-14 and SW-2 located within the
wetland adjacent to two monitoring wells (MW-16 and MW-24) where LNAPL related to the
former Murphy “oil yard” and “oil pit” is present. As noted in the CARP (1996), the distribution
of lead impacts in this area appears to correlate with the distribution of TPH impacts and
originate from the former tank area in the northern portion of the property. Elevated lead has also
been detected at sediment sample P-43 (11,100 mg/kg), located north of the former "oil yard”
area. LNAPL samples analyzed to data indicate elevated concentrations of VOCs, TPH, EPH,
VPH, total PCBs and PCB TEQ that may have potentially contributed to wetland impacts. To
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date, LNAPL samples have not been analyzed for metals, though it may also be a source of lead
impacts to the wetland.

The historic wetland sediment sampling has indicated a widespread distribution of chemical
impacts. The Murphy Wetland is located adjacent to the former Murphy “oil yard,” and the
Whitney property. The wetland is also subject to the influence of other known and suspected
releases including impacts originating from the J.J. Riley Tannery property and Wildwood
property. For example, the J.J. Riley Tannery property to the west has likely contributed historic
chromium contamination to the Murphy Wetland sediments as a result of sanitary sewer manhole
overflows (EPA, 2004 and 2006). In addition, the migration of tannery-related and solid waste
impacts from the hillside, adjacent drainage swale and associated culvert potential contributed
metal impacts (e.g., arsenic, cadmium, chromium and lead), and to a lesser degree PAHs and
petroleum hydrocarbon impacts, to the Murphy Wetland (EPA, 2004 and 2006 and TetraTech,
2009). The wetland is subject to flooding which has the potential to provide input and

redistribution of wetland sediment impacts.

The potential for the migration of impacted material from the southern portion of the Wildwood
property to the Murphy Wetland also exists. Mixed-contaminated soils located adjacent to the
northeastern portion of the Murphy Wetland exhibited concentrations of cPAHs, PCBs,
chlordane and lead in excess of ROD cleanup goals (RETEC, 1992).

The LNAPL related to the former Murphy “oil yard” (MW-16, MW-24 and MW-25) and “oil
pit” (MW-7) areas also has the potential to impact wetland sediments. The LNAPL was sampled
and analyzed from MW-16 and contained PCBs and TPHs (Aroclor 1260 at 19 ppm, TPHSs at
610,000 ppm), while a groundwater sample contained C11-C22 Aromatics (at 2,500 pg/L).
(Clean Harbors, 2002) Separate-phase product has also historically been observed within
monitoring well MR-2SS (south of the former *oil yard” secondary containment dike). LNAPL
samples collected in December 2012 from monitoring wells MW-16, MW-24 and MW-25
indicated TPH ranging from 300,000 mg/kg to 320,000 mg/kg, and C11-C22 Aromatics ranging
from 61,300 mg/kg to 84,200 mg/kg. Total PCBs ranged in concentration from 77 mg/kg to 285
mg/kg and PCB TEQ concentrations ranged from 5.2E-04 mg/kg to 3.5E-03 mg/Kkg.
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Groundwater

As previously discussed, the Southwest Properties are generally underlain by unconsolidated
glacial deposits overlying bedrock. Groundwater beneath the Site generally flows across the
Southwest Properties toward the Aberjona River and associated wetland areas. Groundwater
flow is generally toward the east in both the unconsolidated soils and shallow bedrock. The depth
to groundwater at the Southwest Properties varies, but generally ranges from 5 to 9 feet below
ground surface. Locally, the groundwater table is influenced by river stage, principally at the
Aberjona property.

Groundwater monitoring has indicated that the shallow overburden, deep overburden and
shallow bedrock are largely impacted by the presence of chlorinated and non-chlorinated VOCs.
The presence of VOCs such as BTEX compounds, cis-1,2-DCE, TCE, PCE and vinyl chloride
have been detected in shallow groundwater throughout a significant portion of the Site.
Detections of VOCs in the shallow overburden are likely related to past operational activities at
each of the Southwest Properties, with definable areas of impact (e.g., Whitney barrel washing
and drain line, Murphy “oil yard” and Aberjona auto repair area). Chlorinated VOCs (e.g., TCE
and PCE) have also been detected in the deep overburden and shallow bedrock monitoring wells.
Elevated concentrations of VOCs in deeper groundwater tend to be associated with the Whitney
property and the Aberjona property. These VOCs are contaminant of concerns at the Whitney

and Aberjona properties.

Detections of VOCs in groundwater at the Southwest Properties are also likely influenced, in
part, by migration from separate upgradient sources (e.g., Wildwood property). As discussed in
Section 1.5.3.2 (Southwest Properties Hydrogeology), an apparent transient mixing zone exists
within the shallow groundwater along the boundary between the Southwest Properties and the
Wildwood property. At times, shallow groundwater appears to originate from the Southwest
Properties, as suggested by the detection of low concentrations of benzene in the shallow and
intermediate overburden in monitoring wells BOW-16, BW-16R, S-77S and S-77D (GeoTrans,
1994). Benzene has also been detected in groundwater beneath the Southwest Properties, but not
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in groundwater beneath the Wildwood property with the exception of BSW-2 and BW-2R
(immediately adjacent to the Whitney property northern boundary).

At other times, shallow groundwater appears to originate from the Wildwood property and flow
toward the northern boundary of the Southwest Properties. For example, historic concentrations
of VOCs, such as TCE, have been detected in groundwater at elevated concentrations in
monitoring well BW-5 (i.e., as high as 5,700 pg/L), which is located on the Wildwood property.
Consistent with an evaluation of groundwater flow patterns in October 2011, concentrations of
TCE in groundwater in excess of 100 ug/L have historically been detected in downgradient wells
BSSW-16, BW-15 and S-77S. Concentrations of TCE of this magnitude have not been detected

in groundwater in potential upgradient wells within the Southwest Properties.

As described in Section 1.5.3.2, recent monitoring well gauging data collected in October 2011
and July 2013 suggest that groundwater flow within deeper overburden and bedrock is
dominated by movement from beneath the Wildwood property toward the northern portion of the
Southwest Properties (i.e., BW-16 and S-77 well clusters). Recent groundwater analytical data
collected in July 2013 support this flow pattern (Appendix E.5). For example, the highest
concentrations of TCE detected within the shallow bedrock in July 2013 were in monitoring
wells BW-17R (165 pg/L), WW-101SR (325 pg/L) and S-77SR (140 pg/L). This is consistent
with the July 2013 groundwater level measurements, which indicate an easterly groundwater
flow direction within the bedrock from the upgradient BW-17R and WW-101SR monitoring
wells to monitoring well S-77R (Appendix E.5).

The presence of additional contaminants in groundwater throughout the Site, including PAHSs,
pesticides, PCBs, VPH, EPH and metals, tend to be limited to groundwater within the shallow
overburden. Detection of VPH and EPH compounds tend to be observed in the vicinity of the
former “oil yard” and “oil pit” at the Murphy property and former barrel washing area at the
Whitney property. Total PCBs, TPH, EPH (including C11-C22 Aromatics) and VVPH are also
observed in LNAPL at the Murphy Property and, given the proximity of the LNAPL to the
wetland and historic presence of a surface water sheen, have the potential to impact wetland

surface water and sediments. Arsenic, lead and SVOCs tend to be detected in the vicinity of the
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former “oil yard” at the Murphy property. The highest concentrations of lead have been detected
in monitoring wells MW-16, MW-18S and MW-24 at the Murphy property, two of which (MW-
16 and MW-24) historically have exhibited LNAPL and are located immediately adjacent to an
area of elevated concentrations of lead in wetland sediments (sediment sample locations MR-11,
P-12, P-14 and SW-2). Pesticides tend to be limited to the Whitney and Aberjona properties and
PCBs have recently been detected in association with the former barrel washing area and sewer
line to the rear of the Whitney property.

Surface Water

Samples of surface water were collected from the wetland on the Murphy property. At the
request of the EPA, surface water samples were collected as part of the 2002 Supplemental RI
activities to evaluate the presence of total and dissolved metals. Surface water within the Murphy
Wetland has the potential to be impacted by both Southwest Properties and off-site sources.

An oil sheen has been observed on wetland surface water adjacent to monitoring well MW-16.
The highest concentrations of lead have been detected in monitoring wells MW-16, MW-18S
and MW-24 at the Murphy property, two of which (MW-16 and MW-24) historically have
exhibited LNAPL and are located immediately adjacent to an area of elevated concentrations of
lead in wetland sediments (sediment sample locations MR-11, P-12, P-14 and SW-2). The
potential exists for contaminants in groundwater to discharge to surface water and impact

wetland sediments.

Subslab Soil Gas

Recent investigation of subslab soil gas indicates the presence of VOCs and/or petroleum
hydrocarbons related to past Site activities beneath structures at each of the Southwest
Properties. A total of ten subslab soil gas points were installed during the 2010-2011
Supplemental RI to help identify sources beneath the commercial buildings and to provide a
preliminary indication of the potential for vapor intrusion at each of the properties. VOCs and
petroleum hydrocarbons were detected in the soil gas sample collected from the Murphy
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property. VOCs were also detected in soil gas samples collected in association with the drain line
at the Whitney property and the current office space at the Aberjona property. Petroleum

hydrocarbons were detected in association with the garage and floor drain areas of the Aberjona

property.

One additional subslab soil gas point was installed in 2013 to assess the potential vapor intrusion
pathway at the existing Aberjona residence (Figure 2-3). The subslab soil gas point was installed
in accordance with the Vapor Intrusion Assessment Work Plan, Revision 2 (AECOM, 2013). The
subslab soil gas point, located in a former finished portion of the basement, was sampled for VOCs
and APH in April and August, 2013. Following leak testing of the sampling apparatus, the subslab

soil gas samples were collected using SUMMA® canisters.

Subslab samples collected in April and August, 2013 exhibited APH compounds and VOCs,
including Cs-Cs aliphatics and several VOCs (i.e., 1,1,1-TCA, 1,2-DCA, chloroform, cis-1,2-DCE,
Freon-113, PCE, trans-1,2-DCE and TCE) that have also been detected in shallow groundwater at
the Southwest Properties.

Indoor Air

Two indoor air samples (plus one duplicate analysis) and one ambient air sample were collected
from the existing Aberjona residence during each of two sampling rounds in April and August
2013. One sample was collected from the basement and one sample was collected from the first
floor (kitchen area), with the ambient air sample collected from outside of the residential
building (Figure 2-3). Each sample was collected using individually certified SUMMA® canisters
in accordance with the Vapor Intrusion Assessment Work Plan, Revision 2 (AECOM, 2013) and
approved Quality Assurance Project Plan (QAPP; AECOM, 2010). Each sample was submitted
for laboratory APH and VOC analysis.

Indoor air samples (basement and first floor) collected in April and August, 2013 exhibited
detectable concentrations of both APH compounds (Cs-Cs aliphatics) and VOCs. Several VOCs
(i.e., chloroform, cis-1,2-DCE, Freon-113, PCE, trans-1,2-DCE and TCE) and Cs-Cs aliphatics
have also been detected in shallow groundwater at the Southwest Properties and subslab soil gas
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samples collected from the existing Aberjona residence. Although several of these VOCs (i.e.,
chloroform, Freon-113, trans-1,2-DCE and/or TCE) were detected in the ambient air sample
collected during each sampling event, the potential exists for a complete pathway for migration

of contaminants to indoor air.

2.5.3 Fate & Transport

The following section provides a generalized discussion of the fate and transport of contaminants
identified at the Site. This section summarizes environmental fate and transport characteristics
of identified contaminants and discusses existing and potential migration pathways of

contamination at the Site.

2.5.3.1 Environmental Fate and Transport Characteristics

Chemicals identified in Site soil, sediment, groundwater, surface water, subslab soil gas and/or
indoor air include VOCs, PAHSs, pesticides, PCBs, dioxin-like PCB congeners, petroleum
hydrocarbons and metals based on subsurface investigations performed by the EPA and property
operators during previous environmental investigations. The distribution of chemical impacts is
influenced, in part, by factors such as the physical and chemical properties of the chemicals,
geochemical reactions, the nature and location of sources, and Site characteristics such as
geology, hydrology, and topography. Characteristics of these compounds that influence fate and

transport processes and affect migration include:

= Specific Gravity;

= Water Solubility;

= Vapor Pressure;

= Henry’s Law Constant;

= QOrganic Carbon Partition Coefficient (Koc); and

= Log Octanol/Water Partition Coefficient (Log Kow).

The majority of the chemicals detected at the Southwest Properties include various contaminants
(chlorinated VOCs, EPH compounds, PAHs, PCBs, dioxin-like PCB congeners and metals) with
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specific gravities greater than 1. Contaminant groups such as PAHs, PCBs and metals also
generally exhibit a relatively low level of water solubility, low vapor pressure and low volatility.
Impacts such as PAHs and PCBs tend to exhibit relatively high Koc values (high sorption
potential and limited potential to leach) and Kow values (tendency to bind to soil). Metals tend to

be less likely to bind to soil and have a higher potential to leach into groundwater.

Additional contaminant groups (non-chlorinated VOCs and select petroleum hydrocarbons) tend
to exhibit specific gravities less than 1. These contaminant groups exhibit a range of solubility
from low (e.g., high molecular weight hydrocarbons) to relatively high (e.g., BTEX compounds),
and tend to exhibit higher vapor pressures and higher relative volatility when compared to the
PAHs, PCBs and metals. These contaminant groups tend to exhibit low Ko values, indicating a
high potential to leach, and are compounds are more likely to bind to soil based on the log Kow

values.

Note that cosolvency is also an issue, particularly at Murphy where the petroleum LNAPL
contains within it higher molecular weight compounds with greater density such as PCBs, thus

altering typical fate and transport expectations.

2.5.3.2 Migration Pathways

Figure 2-2 presents a schematic conceptual site model that illustrates, on a site-specific basis,
how contaminants entered the environment, how the contaminants were likely transported at the
Site, and the potential for exposure to human and environmental receptors, as currently
supported by the available data, information on contaminants identified at the Site, and
contaminants properties. An analysis of the potential migration pathways as they relate to the
contaminants identified at the Site is presented in the following sections.
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Soil

Contaminants detected at the Site above applicable screening criteria include VOCs, PAHS,
pesticides, PCBs, dioxin-like PCB congeners, petroleum hydrocarbons and metals. Soil impacts
throughout the Site are generally believed to be associated with direct placement/discharge
associated with historic site activities. Contaminants of concern such as PAHS, pesticides, PCBs,
higher molecular weight hydrocarbons and metals tend to exhibit strong partitioning tendencies
and limited potential to leach, and/or low solubility and have low likelihood of migrating with
groundwater and leaching through the soil. These chemicals of concern are also highly persistent
(do not readily degrade) and contaminants like PCBs have bioaccumulation properties.

Contaminant compounds such as VOCs and VVPH are relatively more soluble and mobile and

therefore have a higher likelihood of leaching through the soil and migrating to groundwater.

The northern portion of the Southwest Properties is bordered by wetlands, including the Murphy
Wetland, and by the Aberjona River along the eastern boundary (adjacent to the Aberjona
property). The highest topographic elevations within the Site are located in the southern portion
of the Murphy property. Although portions of the Site topography are relatively flat, given the
prevalence of nearby surface water bodies, the potential for transport of contaminated soil via
surface water runoff, erosion and fugitive dust to wetland sediment and surface water is high.
The drain culvert and potential for historic sewer overflows to the rear of the Murphy property
also represents a potential migration pathway for soil impacts to wetland sediment and surface

water.

Significant portions of the Site are also subject to periodic flooding events. These events have the
potential to redistribute contamination from the wetland to the adjacent properties (e.g.,
relocation of metals impacts related to the former adjacent tannery) in addition to introduction of

impacts to the wetland.

Future development of the Site or future maintenance activities could disturb soils or involve soil

handling making these soils available for fugitive dust transport and stormwater runoff if
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appropriate engineering controls and work practices are not implemented during activities that
could disturb the soil.

Sediment

Elevated concentrations of PAHSs, pesticides, PCBs, dioxin-like PCB congeners and metals
(arsenic, cadmium, chromium and lead) have historically been detected within Murphy Wetland
sediment samples. As previously noted, runoff and erosion from portions of the Southwest
Properties has likely contributed to the presence of these contaminants in the sediment, including
a localized area of elevated lead concentrations east of the former waste oil AST area. In
addition, redistribution of contaminants from adjacent disposal sites (e.g., metals impacts related
to the former J.J. Riley Tannery and mixed-contaminated soil impacts from the Wildwood
property) have also likely impacted the Murphy Wetland. Impacts from hillside waste disposal
activities and the adjacent drainage swale and associated culvert, conveying runoff from the
adjacent railroad tracks and nearby former J.J. Riley Tannery, is associated with impacts to the
wetland sediments, particularly metals such as arsenic, cadmium, chromium and lead. In
addition, historic overflows of the sanitary sewer manhole, located in the western portion of the
Murphy property and originating from the J.J. Riley Tannery property, are likely to contribute
impacts to wetland sediments via runoff. Potential redistribution of cPAHSs, PCBs, chlordane and
lead impacted soil material from the Wildwood property has also possibly impacted the Murphy
Wetland.

Significant portions of the Site are also subject to periodic flooding events. These events have the
potential to redistribute contamination from the wetland to the adjacent properties (e.g.,
relocation of metals impacts related to the former adjacent tannery) in addition to introduction of

impacts to the wetland.

LNAPL related to the former disposal activities at the Murphy property has the potential to
impact wetland sediment. Separate-phase product was initially detected in monitoring wells in
the vicinity of the former “oil yard” and “oil pit” (MW-7, MW-16 and MR-2SS). Subsequent
IRA investigation activities have focused on the area surrounding MW-16, immediately adjacent
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the wetland, and an oil sheen has been observed on wetland surface water adjacent to monitoring
well MW-16. Laboratory analytical analysis of the separate-phase product has indicated the
presence of select VOCs, PCB, VPH and EPH fractions, BTEX compounds and naphthalene. In
addition, elevated concentrations of lead have been detected in monitoring wells MW-16 and
MW-24, located immediately adjacent to an area of elevated concentrations of lead in wetland
sediments including sample locations MR-11, P-12, P-14 and SW-2. It is likely that separate-
phase product has impacted the wetland sediments via discharges to surface water given the
proximity of the monitoring wells historically exhibiting LNAPL to the wetland and past

presence of a surface water sheen.

Shallow groundwater from portions of the Southwest Properties also has the potential to impact
wetland sediment. Shallow groundwater adjacent to the wetlands contains PCBs, PAH, VPH,

EPH and metals and portions of the shallow groundwater may migrate to the Murphy Wetland.

Groundwater

With the exception of select chlorinated VOCs, the presence of contaminants in groundwater
throughout the Site, including PAHS, pesticides, PCBs, petroleum hydrocarbons and metals, tend
to be limited to groundwater within the shallow overburden. These contaminants tend to be
highly persistent in the environment and generally exhibit relatively low solubility. The
detections of these contaminants in the shallow groundwater tend to be localized in portions of
the Site subject to historic operations (e.g., Murphy “oil yard” and “oil pit”, and former Whitney
barrel washing areas). This is consistent with the physical and chemical properties of the
contaminants (e.g., relative insolubility and high sorption potential) and site-specific shallow
subsurface characteristics which would limit migration within the shallow groundwater.

Characterization of deep overburden and bedrock groundwater quality is presently limited.

The presence of VOCs such as BTEX compounds, cis-1,2-DCE, TCE, PCE and vinyl chloride
have been detected in shallow groundwater throughout a significant portion of the Site.
Detections of VOCs in the shallow overburden are likely related to past operational activities at

each of the Southwest Properties, with definable areas of impact (e.g., Whitney barrel washing
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area, Murphy “oil yard” and Aberjona auto repair area). Due to the resistance to degradation and
properties as dense non-aqueous phase liquids, select chlorinated VOCs (e.g., TCE and PCE)
have also been detected in the deep overburden and shallow bedrock groundwater. The
detections of VOCs in deeper groundwater tend to be associated with the Whitney property and
the Aberjona property. These VOCs are a contaminant of concerns at the Whitney and Aberjona

properties.

Detections of VOCs are also likely associated, in part, to migration from additional upgradient
sources (e.g., Wildwood Property). As discussed in Section 1.5.3.2, an apparent transient mixing
zone exists within the shallow groundwater along the boundary between the Southwest
Properties and the Wildwood property. At times shallow groundwater appears to originate from
the Southwest Properties, as suggested by detection of low concentrations of benzene in the
shallow and intermediate overburden in monitoring wells BOW-16, BW-16R, S-77S and S-77D
(GeoTrans, 1994). Benzene has been detected in groundwater beneath the Southwest Properties,
but has not been detected in monitoring wells installed in portions of the Wildwood property that

are not proximate to the Southwest Properties.

At other times shallow groundwater appears to originate from the Wildwood property. Historic
concentrations of VOCs, such as TCE, have been detected in groundwater at elevated
concentrations in monitoring well BW-5 (i.e., as high as 5,700 pg/L) located on the Wildwood
property. Consistent with groundwater flow patterns in October 2011, concentrations of TCE
above 100 pg/L have historically been detected in groundwater in downgradient monitoring
wells BSSW-16, BW-15 and S-77S, while TCE concentrations of this magnitude are largely

absent in groundwater monitoring wells installed at the Southwest Properties.

Recent monitoring well gauging data collected in October 2011 and July 2013 indicate that
groundwater within the deeper overburden and bedrock tends to flow from beneath the
Wildwood property toward the northern portion of the Southwest Properties (i.e., BW-16 and S-
77 well clusters). Groundwater analytical data collected in July 2013 also appear to support this
pattern (Appendix E.5). For example, the highest concentrations of TCE within the shallow
bedrock in July 2013 were detected in monitoring wells BW-17R (165 pg/L), WW-101SR (325
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pg/L) and S-77SR (140 pg/L). This is consistent with the July 2013 groundwater level
measurements, which indicate an easterly groundwater flow direction within the bedrock from
the upgradient BW-17R and WW-101SR wells to S-77R (Appendix E.5).

The recent detection of LNAPL, likely related to the former Murphy “oil yard” (montoring wells
MW-16, MW-24 and MW-25) and “oil pit” (monitoring wells MW-7 and MR-206 [sheen])
areas, adjacent to the Murphy Wetland and associated migration of contaminants such as VOCs,
PCBs, petroleum hydrocarbons and metals also has the potential to impact wetland sediments.
Elevated concentrations of lead (ranging from 11,000 to 35,100 mg/kg) have been detected in
sediment samples MR-11, P-12, P-14 and SW-2 located within the wetland adjacent to
monitoring wells MW-16 and MW-24 where LNAPL related to the former Murphy “oil yard”
and “oil pit” is present. As noted in the CARP (1996), the distribution of lead impacts in this area
appears to correlate with the distribution of TPH impacts and originate from the former tank area
in the northern portion of the property.

Recent well gauging data has also indicated the presence LNAPL (measurable thickness of 0.08
feet in October 2011) and “thick globules of a petroleum-like product” (July 2013) in shallow
monitoring well WB-201S, located to the rear of the building and proximate to the drain line
(Table 1-2) on the Whitney property. The recent detection of LNAPL, like related to former
operations (e.g., drum cleaning, use of floor drains, etc.) at the Whitney property, adjacent to the

wetland has the potential to impact wetland sediments.

Surface Water

As previous noted significant portions of the Site are also subject to periodic flooding events.
These events have the potential to redistribute contamination, particularly metals, from the
wetland to the adjacent properties in addition to introduction of impacts to the wetland.

IRA activities in association with the presence of LNAPL in the vicinity of the former “oil yard”

and “oil pit” are ongoing. As noted in IRA-related documents submitted to the MassDEP, an oil
sheen has been observed on wetland surface water adjacent to monitoring well MW-16. This has
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the potential to impact surface water with known LNAPL-related contaminants such as PCBs
and petroleum hydrocarbons.

Subslab Soil Gas and/or Indoor Air

Recent investigation of subslab soil gas indicated the presence of VOCs and/or petroleum
hydrocarbons beneath structures at each of the Southwest Properties. The presence of
contaminants in subslab soil gas samples correlates with historic Site activities (e.g., Whitney
barrel washing and drain line, Murphy “oil yard” and *“oil pit”, and Aberjona auto repair area)
and indicates the potential for VOCs to impact indoor air at each of the properties via vapor

intrusion.

In addition, recent subslab soil gas and indoor investigation activities at the existing Aberjona
residence indicate the presence of APH (Cs-Cs aliphatics) and several VOCs (i.e., chloroform,
cis-1,2-DCE, Freon-113, PCE, trans-1,2-DCE and TCE) that have also been detected in shallow
groundwater at the Southwest Properties and subslab soil gas samples collected from the existing
Aberjona residence. The presence of these contaminants in both subslab soil gas and indoor air
samples (basement and first floor) are consistent with historic Site activities at the Southwest
Properties, particularly the Aberjona property, and although several of the VOCs (i.e.,
chloroform, Freon-113, trans-1,2-DCE and/or TCE) were detected in the ambient air sample
collected during each sampling event, the potential exists for a complete pathway for migration

of contaminants to indoor air.

Food Chain

With the exception of the Murphy Wetland located between the upland portions of the Murphy,
Whitney, Wildwood and Aberjona properties, no other significant wildlife habitat exists on the
Site. The remaining portions of the Southwest Properties generally consist of occupied

buildings, storage areas and pavement/barren dirt areas. The Murphy Wetland contains areas of

forested/scrub-shrub wetland and a seasonally ponded area.
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Historic activities at the Site may have resulted in contamination of the adjacent Murphy
Wetland sediments and surface water. These contaminants may directly affect aquatic organisms
including invertebrates and amphibian larvae and/or may be transferred to aquatic vegetation or
macroinvertebrates. The plants and invertebrates may subsequently be consumed by ecological
receptors inhabiting the wetland potentially resulting in adverse impacts to these populations or
to higher trophic levels.
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