


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

és‘(oww;? R
> <,

K«ﬁﬁ% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Y . YA NEW ENGLAND — REGION 1
H 5 Post Office Square, Suite 100
&/ Mail Code OSRR07-4
RO Boston, MA 02109-3912

ADDENDUM TO THIRD FIVE-YEAR REVIEW, WELLS G&H SUPERFUND SITE,
DATED APRIL 2012

The third Five-Year Review Report (Report) for the Wells G&H Superfund Site located in Woburn,
Massachusetts was signed by James T. Owens, Director of the United States Environmental Protection
Agency (“EPA”), New England Office of Site Remediation and Restoration on September 24, 2009. A
protectiveness statement could not be made at the time of Report publication. Additional data were
needed to evaluate the potential for impacts to indoor air quality (IAQ) associated with current shallow
groundwater conditions. This Addendum to the Report provides such additional information, as described
below.

This Addendum includes a summary of the issues addressed, a description of progress since the
September 24, 2009 Five-Year Review, updated report sections, and two attachments (figures and tables,
and the EPA Risk Assessment Report). The Report sections updated in this Addendum include Report
Sections 8 (Issues), 9 (Recommendations and Follow-up Actions), and 10 (Protectiveness Statement(s)).
Attachment A to this Addendum provides two new figures illustrating maximum tetrachloroethylene (also
known as tetrachloroethene and perchloroethylene (PCE)) 2010-2011 groundwater concentrations (Figure
1) and annual monitoring locations (Figure 2), a table summarizing the maximum 2010-2011
groundwater data (Table 1), and a table summarizing the annual monitoring program (Table 2).
Attachment B to this Addendum presents EPA’s Risk Assessment Report, which provides an evaluation
of the potential for impacts to IAQ associated with current groundwater conditions.

Summary of Issues

IAQ can be impacted by the movement of volatile organic compounds (VOCs) from groundwater into
soil gas and then into a building, a process and pathway referred to as vapor intrusion (VI). VI has the
potential to occur when VOCs are present in groundwater. The aqueous phase VOCs can travel from
groundwater into a gas phase and move through the pore spaces between soil particles. This “soil gas,” as
it is called, can gather under buildings and possibly enter buildings through cracks, holes, or seams
present in a floor slab/foundation, through penetrations for utility services, and through basements or
crawl spaces into the occupied (e.g., living space) of a structure. Once in a building, the colorless and
often odorless gas may travel further to upper levels of the building, depending on its insulation and
construction and other features (e.g., heating and cooling systems).

Specifically, the protectiveness statements from Section 10 of the Report concluded the following:

“A protectiveness determination of the Source Area (OU-1) remedy at the Wells G&H Superfund
Site cannot be made at this time until further information is obtained. Additional data will be
collected to evaluate potential vapor intrusion impacts at the existing building on the UniFirst
Corporation (UniFirst) Source Area property. Additional data will also be collected to evaluate
the potential vapor intrusion pathway near the UniFirst, W.R. Grace Company (Grace) and New
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England Plastic (NEP) Source Area properties. Once the data are collected, it will be assessed
and a determination will be made whether or not additional measures are necessary to ensure
protection of human health. It is expected that these actions will take approximately 6-12 months
to complete at which time a protectiveness determination will be made.

This Addendum to the Report will focus on additional data collected to evaluate potential VI impacts at
the existing commercial building on the UniFirst Source Area property, and additional data collected to
evaluate the potential VI pathway near the UniFirst, Grace and New England Plastics (NEP) Source Area
properties.

Progress since the September 24, 2009 Five-Year Review:

The progress since publication of the Report in September 2009 pertaining to the VI evaluation is outlined
below and divided into the following subsections: Additional Data Collected; Risk Assessment Report
Summary; Contaminant Source Evaluation; and Conclusions.

Additional Data Collected

The Report concluded that a protectiveness determination of the OU-1 remedy could not be made until
additional data were collected to evaluate potential VI impacts at the existing commercial building on the
UniFirst Source Area property and impacts associated with contaminated groundwater in downgradient
areas encompassing buildings near the UniFirst, Grace, and NEP properties (note that the manufacturing
and storage building formerly present at the Grace property was demolished in 2006).

Grace and UniFirst — Pursuant to the Report’s conclusion that additional data be collected to evaluate
potential VI impacts at the existing commercial building on the UniFirst Source Area property, UniFirst
collected subslab soil gas and indoor air samples at the existing commercial building on the UniFirst
Source Area property in April 2010 and February 2011.

In April 2010, EPA announced a shallow groundwater monitoring well installation program undertaken
by Grace and UniFirst for the Dewey and Olympia Avenues neighborhood as an initial step for
investigating the potential for VI downgradient of the UniFirst and Grace Source Area properties. The
well installation program included 14 new monitoring wells in the Dewey and Olympia Avenues
neighborhood, and two new monitoring wells at the Grace Source Area property. In September 2010 and
April 2011, groundwater sampling for VOC analysis was undertaken at approximately 38 groundwater
monitoring wells (16 new wells and 22 existing wells), including existing monitoring wells on the Grace
and UniFirst Source Area properties.

The September 2010 groundwater sampling results from monitoring wells located in the vicinity of the
UniFirst and Grace Source Area properties revealed PCE in some of the monitoring wells. Samples from
14 of the 38 monitoring wells sampled had PCE concentrations equal to or greater than 5 micrograms per
liter (ug/L), which is the maximum allowable concentration that EPA has established for public drinking
water supplies. All but three shallow groundwater monitoring wells with PCE concentrations equal to, or
greater than, 5 ug/L were located on commercial properties.

In January 2011, due to the detection of shallow groundwater concentrations of PCE in excess of VI
screening levels, EPA identified the need for additional investigations to evaluate the potential VI
pathway downgradient of/near the UniFirst and Grace Source Area properties where groundwater
concentrations exceeded 5 ug/L. The investigations collected subslab soil gas, indoor air and outdoor air

Addendum to Third Five Year Review page 2 of 19
Wells G&H Superfund Site
April 2012



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

samples at a limited number of residential and commercial buildings.

In March/April 2011 and June 2011, UniFirst and Grace collected, with EPA oversight, subslab soil gas,
indoor air, and outdoor air samples at the downgradient UniFirst and Grace Source Area properties at a
limited number of residential and commercial buildings. Six buildings were sampled from downgradient
of/near the UniFirst and Grace Source Area properties (three buildings near UniFirst [1 commercial and 2
residential] and three buildings near Grace [1 commercial and 2 residential]). As previously described,
subslab soil gas, indoor air and outdoor air samples were also collected from the existing commercial
building located on the UniFirst Source Area property. A total of seven buildings were sampled. The
table below provides general numbers and descriptions for each building.

Building # Building Type Current Use General Location

260207 Commercial Storage Facility (3 spaces) UniFirst Source Area
260206 Commercial Day Care Facility (3 spaces) Downgradient/Near UniFirst
260504 Residential Residential Downgradient/Near UniFirst
260505 Residential Residential Downgradient/Near UniFirst
260407 Commercial Multiple Facilities (5 spaces) Downgradient/ Near Grace
260902 Residential Residential Downgradient/ Near Grace
260903 Residential Residential Downgradient/ Near Grace

The outcome of this sampling is described in the section below entitled Risk Assessment Report
Summary.

New England Plastics — In September 2010, NEP installed two new shallow groundwater monitoring
wells on nearby residential properties located downgradient of the NEP Source Area property. In October
2010, NEP collected groundwater samples from these two new monitoring wells and from seventeen
existing monitoring wells located within the NEP Source Area property. In April 2011, NEP collected a
second round of groundwater samples from the two new monitoring wells and one monitoring well
located within the NEP Source Area property. All of the groundwater samples were analyzed at a
laboratory for VOCs. Because no VOCs were detected above EPA’s groundwater VI screening levels at
the two new monitoring wells, no further investigation was performed downgradient of/near the NEP
Source Area property.

Risk Assessment Report Summary

In April 2012, EPA prepared a human health risk assessment report for the VI pathway (Risk Assessment
Report) based upon the above described data to evaluate potential risk to individuals under current and
future building uses. EPA’s Risk Assessment Report is provided in its entirety in Attachment B to this
Addendum.

The Risk Assessment Report evaluates potential incremental lifetime carcinogenic/cancer risks (ILCRS)
and non-carcinogenic hazards (Hazard Indices or HIs) associated with the VI pathway to a receptor (e.g.,
individuals such as residents, workers, etc.) at each building where indoor air samples were collected.
EPA (1991)" states that where the cumulative current or future ILCR for a receptor is less than 1 x 10,
and where the non-carcinogenic Hl is less than 1, action generally is not warranted unless there are
adverse environmental impacts or other site-specific considerations. Table ES-1 of the Risk Assessment
Report summarizes potential current and future risks. The following information summarizes EPA’s

! Don R. Clay, “Role of Baseline Risk Assessment in Superfund Remedy Selection Decisions”, EPA OSWER
Directive 9355.0-30, 22 April 1991
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evaluation based on Reasonable Maximum Exposure (RME?) estimates of risk.

Summary of EPA’s RMFE Risk Assessment Results

For all commercial and residential properties evaluated (buildings 260207, 260206, 260504, 260505,
260407, 260902 and 260903), all current cancer risks estimated are less than 10 and all current non-
carcinogenic hazards estimated are less than 1. In addition, for most of the properties evaluated
(including all residential properties), future cancer risks estimated are less than 10 and future non-
carcinogenic hazards are less than 1. However, if commercial building 260207 is converted to residential
use in the future, there is the potential for unacceptable cancer risk and non-carcinogenic hazard
associated with the VI pathway. Unacceptable future potential risks are also estimated for commercial
building 260407, but are not associated with the VI pathway. Risks are summarized in Table ES-1 of
Attachment B.

Future Risk for Commercial Buildings 260207 and 260407

Commercial buildings 260207 and 260407 were both evaluated to determine the ILCR and HI should
these buildings be used for residential purposes in the future. The results of these evaluations are
discussed below.

Commercial Building 260207

If commercial building 260207 were to be used as a residence in the future (e.g., converted to
apartments/condominiums, etc.), the future resident ILCR would be 4 x 10" and the non-carcinogenic Hl
would be 9. The primary risk-contributing contaminants are 1,4-dichlorobenzene (ILCR of 2 x 10 and
naphthalene (ILCR of 2 x 10™), with a lesser contribution from PCE (ILCR of 9 x 10°®). Naphthalene and
PCE are the risk-contributing contaminants for the non-carcinogenic hazard with Hls of 5 and 2,
respectively.

While three contaminants are the primary risk contributors, only one contaminant in indoor air appears to
be primarily related to groundwater or soil contamination at the Site. Though naphthalene was detected in
shallow groundwater on the UniFirst Source Area property, it was only detected in one monitoring well
(UC5) at a low concentration (2 ug/L) over the past two years. Naphthalene was also only detected at one
subslab soil gas location (SV-02) at a maximum detected concentration of 1.1 ug/m?, while it was
detected in all but one of the indoor air sampling locations at a maximum detected concentration of 16
ug/m>. The low concentrations in groundwater and subslab soil gas suggest that naphthalene is present in
indoor air primarily due to an indoor source and not from groundwater or soil gas. Similarly, 1,4-
dichlorobenzene was only detected in shallow groundwater in one monitoring well (UC18) at a low
concentration (1 ug/L) over the past two years, and only sporadically detected at low concentrations in
subslab soil gas, suggesting that 1,4-dichlorobenzene is also present in indoor air as a result of an indoor
source. In contrast, PCE was detected consistently and at high concentrations in the subslab soil gas,
indicating that PCE in indoor air is primarily associated with the VI pathway. Considering only PCE, the
future non-carcinogenic HI of 2 would still exceed the EPA risk management guideline if the building
was used for residential purposes in the future. The cancer risk for PCE would not exceed the EPA risk
management guideline.

% The RME is the highest exposure that is reasonably expected to occur..
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Commercial Building 260407

If commercial building 260407 were to be used as a residence in the future (e.g., converted to
apartments/condominiums, etc.), the future resident ILCR is 6 x 10™. The primary risk contributing
contaminant is chloroform (ILCR of 6 x 10™), with a lesser contribution from naphthalene (9 x 10°°).

Neither of these primary risk contributors appears to be related to groundwater contamination at the Site.
Though chloroform was detected in the subslab soil gas and indoor air samples throughout the building,
all indoor air detections of chloroform were low (maximum of 1.2 ug/m®) and would not be associated
with a risk above EPA’s risk management guidelines with the exception of the chloroform concentrations
detected in Space 5. In addition, chloroform has only been detected at low concentrations (maximum of 3
ug/L) in shallow groundwater in the vicinity of this commercial building. Therefore, the maximum
detected concentration of chloroform appears to be associated with an indoor source within Space 5.
Naphthalene was detected in shallow groundwater downgradient of the Grace Source Area property, but
only in one monitoring well (UC13) at a low concentration (0.6 ug/L) over the past two years. This
monitoring well is not located in the vicinity of building 260407. Therefore, although naphthalene was
detected in the subslab soil gas and indoor air of building 260407, naphthalene is likely present in indoor
air due to an indoor source. Considering chloroform and naphthalene are likely present in indoor air due
to an indoor source, there would be no carcinogenic risk estimated for the VI pathway for building
260407.

Potential Future Vapor Intrusion Pathway for Buildings 260207 and 260206 with High PCE Subslab
Soil Gas

Although PCE was not identified at significant concentrations in any indoor air samples, EPA notes that
subslab soil gas concentrations of PCE are higher than the EPA soil gas screening level for commercial
properties at buildings 260207 and 260206. In addition, subslab soil gas concentrations of trichloroethene
(TCE) are higher than the EPA soil gas screening level for commercial properties at commercial building
260207. The presence of elevated concentrations of PCE in subslab soil gas beneath commercial
buildings 260207 and 260206, as well as elevated concentrations of TCE in subslab soil gas beneath
commercial building 260207, indicates a potential for a future VI pathway to the indoor air if building
conditions were to change. For example, future cracks could form in the foundation/subslab of these
buildings such that soil gas could more easily travel into these buildings. Subslab soil gas results for
buildings 260207 and 260206 are found in Attachment B, Tables B-2 and B-1, respectively.

Contaminant Source Evaluation

EPA further evaluated the complete VI pathway and groundwater conditions near the buildings
downgradient of/near the UniFirst and Grace Source Area properties to evaluate if some of the primary
contaminants were potentially associated with indoor sources and unrelated to the groundwater plume.
The Risk Assessment Report identified four primary compounds contributing to potential risks associated
with indoor air: PCE, chloroform, naphthalene, and 1,4-dichlorobenzene. Groundwater data were
collected in 2010 and 2011 from various monitoring wells downgradient of/near the UniFirst and Grace
Source Area properties and the results are summarized below for PCE, chloroform, naphthalene, and 1,4-
dichlorobenzene (and in Attachment A Table 1 of this Addendum). The groundwater cleanup standards
for the Wells G&H Superfund Site are drinking water standards or Maximum Contaminant Levels
(MCLs), and are also included in the summary table below and Attachment A Table 1 of this Addendum.
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Summary of Groundwater Monitoring Results for Primary Contaminants of Potential Concern

Information Summaries PCE Naphthalene 1,4-Dichlorobenzene | Chloroform

Site Groundwater Cleanup Standard: 5 None 75 70
Maximum Contaminant Level (MCL)

Maximum detected groundwater

concentration (ug/L) 87,000 2) 1) 3
Number of Detects 52 3 1 22
Number of Locations Analyzed 920 83 76 76
Notes:

ug/L - micrograms per liter. J - Estimated value.

PCE — Tetrachloroethylene.

As represented in Attachment A Table 1 of this Addendum and the above summary, the groundwater
concentrations that were detected for the compounds naphthalene, 1,4-dichlorobenzene, and chloroform
were very low and below MCLs. In addition, naphthalene and 1,4-dichlorobenzene were only
sporadically detected in groundwater (in 3 of 83 samples for naphthalene and in 1 of 76 samples for 1,4-
dichlorobenzene). EPA has concluded that naphthalene, 1,4-dichlorobenzene, and chloroform found in
indoor air are not associated with the Site's groundwater contamination and therefore, not present in
indoor air as a result of a complete VI pathway into the buildings investigated. The presence of these
three compounds in indoor air at the buildings appears to be associated with some form of indoor source,
and not with the site’s groundwater plume or the VI pathway for the buildings downgradient of/near the
UniFirst and Grace Source Area properties.

With respect to PCE, however, EPA considers this compound to be associated with the Site’s
groundwater contamination and part of the VI pathway for the building on the UniFirst Source Area
property and the buildings downgradient of/near the UniFirst and Grace Source Area properties. Figure 1
illustrates the maximum concentrations of PCE detected in 2010-2011 at and downgradient of/near the
UniFirst and Grace Source Area properties. Figure 1 highlights those monitoring well locations with PCE
concentrations exceeding the federal drinking water standard of 5ug/L near the UniFirst and Grace Source
Area properties.

Conclusions

EPA concludes that the VI pathway is not likely to pose unacceptable current indoor air risk at the
UniFirst Source Area property and downgradient of/near the UniFirst, Grace and NEP Source Area
properties, including all downgradient residential buildings. The VI pathway is also unlikely to pose
unacceptable future risk at buildings downgradient of/near the UniFirst, Grace and NEP Source Area
properties, including all downgradient residential buildings.

There is potential unacceptable future indoor air risk associated with the VI pathway at commercial
building 260207 should this building be used for residential purposes in the future. The location of
building 260207 is illustrated in purple highlight on Attachment A Figure 2 of this Addendum.

Although current indoor air concentrations of PCE do not pose unacceptable risk, subslab soil gas
concentrations of PCE beneath commercial buildings 260207 and 260206 are high compared to soil gas
VI screening levels. In addition, subslab soil gas concentrations of TCE beneath commercial building
260207 are high compared to soil gas VI screening levels. The presence of elevated concentrations of
PCE and TCE in subslab soil gas beneath commercial building 260207, and elevated concentrations of
PCE in subslab soil gas beneath commercial building 260206, indicates a potential for a future VI
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pathway to the indoor air if buildings conditions were to change (e.g., future cracks could form in the
foundation/subslab such that soil gas could more easily travel into the building , etc.). The location of
commercial buildings 260207 and 260206 are illustrated in purple highlight on Attachment A Figure 2 of
this Addendum.

Updated Report Sections
8.0 ISSUES

The following tables replace and supplement the original Table 5 from Section 8 of the Report.

Table 5a: Issues

Affects Current | Affects Future
Issues from September 2009 Five-Year Review Protectiveness’ | Protectiveness® Current Status
(Y/N) (Y/N)

SEE TABULATION OF
CURRENT ISSUES BELOW

Additional groundwater,
subslab soil gas and indoor air
samples collected from 2010 -

2011 (2 rounds) in/near existing
commercial building. EPA
prepared 2012 Risk Assessment
Report (Attachment B) and
FYR Addendum conclusions.

Potential current indoor risks above EPA’s risk management
guidelines based upon an evaluation of the soil gas to indoor air
and soil to indoor air pathways for the existing commercial
building at UniFirst property

|z
<

SEE TABULATION OF
CURRENT ISSUES BELOW

Additional groundwater,
subslab soil gas and indoor air
samples collected from 2010 -

2011 (2 rounds) from some
buildings downgradient of/near
UniFirst and Grace Source Area

properties. Additional
groundwater samples collected
downgradient of/near NEP

Source Area property. EPA
prepared 2012 Risk Assessment

Report (Attachment B) and

FYR Addendum conclusions.

Uncertain water quality conditions downgradient from/ near the
UniFirst, Grace and NEP Source Area properties that may N Y
contribute to a potential vapor intrusion pathway.

No soil remedy has been implemented at UniFirst (SVE). ONGOING

UniFirst collected additional
groundwater, subslab soil gas
and indoor air samples
collected from 2010 -2011 (2
rounds) on the UniFirst Source
Area Property, and prepared an
In-situ Soil Volatilization (ISV)
pilot work plan. EPA provided
comments on the pilot work
plan in February 2012.
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No property-specific institutional controls implemented at the N Y ONGOING
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Table 5a: Issues

Issues from September 2009 Five-Year Review

Affects Current
Protectiveness®

Affects Future
Protectiveness®

Current Status

(Y/N) (Y/N)
Source Area properties to prevent public contact with
contaminated groundwater and soil above cleanup levels.
Persistent groundwater contaminant concentrations at all ONGOING
Source Area properties. ) _
Source Area properties continue
N Y to collect groundwater data
regarding persistent
groundwater contamination
ONGOING
) o o UniFirst and WR Grace have
Extraction systems performance (possible insufficient capture collected additional
of groundwater contamination) at UniFirst, W.R. Grace and N v groundwater data and prepared
Wildwood properties. a December 2010 capture
report. EPA prepared a
September 29, 2011 response.
Wildwood continues to collect
additional groundwater data.
No groundwater pump and treatment system implemented at N v ONGOING
NEP following AS/SVE shutdown.
ONGOING
No rec?nttQata _regdardlng grouEd\;viltErPcontammant N v NEP preparing work plan for
concentrations in deep bedrock a : EPA approval
Area south of Wildwood treatment system may have ONGOING
groundvyafcer contamination in excess of ROD cleanup goals N Y Wildwood continues to collect
not receiving treatment. additional groundwater data.
ONGOING
: Olympia continues with
(N):) gro_undwater pump and treatment remedy implemented at N v implementation of In-situ
ympia. Chemical Oxidation to destroy
soil contamination and achieve
cleanup levels.
ONGOING
Soil contaminant concentrations at Grace property exceed ROD Grace collected additional soil
Action Levels N Y sample§ on the source area
: property in Fall 2011 under an
EPA approved work plan.
The 1988 Endangerment Assessment did not comprehensively ONGOING
evaluate non-ingestion uses of groundwater such as dermal
contact during industrial groundwater usage or direct contact N v
during trench excavation under certain current (commercial
worker) and future (commercial worker, residential) scenarios
at Source Area properties.
Arsenic MCL changed from 50 ug/L to 10 ug/L in 2001. N vy ONGOING

Arsenic was not targeted for cleanup in the 1989 Record of
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Table 5a: Issues

Issues from September 2009 Five-Year Review

Affects Current
Protectiveness®
(YIN)

Affects Future
Protectiveness®
(YIN)

Current Status

Decision based on prior MCL. Historical arsenic concentrations
were either above 10 ug/L, or detection limits exceeded 10
ug/L. In addition, manganese was not identified as a COC in
OU-1 groundwater under the 1988 Endangerment Assessment.
Manganese toxicity values have been reduced by a factor of 10
since the assessment. Future exposures to manganese in
groundwater may exceed EPA’s Lifetime Health Advisory.

An evaluation of the groundwater to indoor air pathway
indicates potential future risks at the Olympia property
(commercial, residential) and Wildwood property (residential)
might exceed EPA risk management guidelines should re-
development occur. Newly discovered soil contamination on
Grace property may also present vapor intrusion issue should
redevelopment occur. Re-development at any of the Source
Area properties may present a vapor intrusion risk.

ONGOING

No redevelopment proposal has
been submitted.

AWQCs associated with aquatic life have decreased since the
ROD. AWQCs were used to establish effluent limits for
remedial system discharges at the UniFirst and Grace
properties.

ONGOING

Notes:

1. Underscoring indicates protectiveness determinations that have changed since report publication.

Table 5b: Current Issues

Current Issues

Affects Current
Protectiveness
(YIN)

Affects Future
Protectiveness
(YIN)

Potential future indoor air risks above EPA’s risk management
guidelines based upon the risk evaluation of complete VI
pathway at existing commercial building 260207 on the
UniFirst Source Area property should the building be used for
residential purposes in the future . In addition, potential future
VI could occur at existing commercial building 260207 on the
UniFirst Source Area property if building conditions (e.g.
further cracks in foundation, etc.) were to change due to the
presence of elevated concentrations of PCE and TCE in
subslab soil gas beneath the building.

Potential future VI could occur at existing commercial
building 260206 downgradient of/near the UniFirst Source
Area property if building conditions (e.g. further cracks in
foundation, etc.) were to change due to the presence of
elevated concentrations of PCE in subslab soil gas beneath the
building.

Water quality conditions in groundwater downgradient of/near
UniFirst and Grace Source Area properties exceed federal
drinking water standards.
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9.0 RECOMMENDATIONS AND FOLLOW-UP ACTIONS

The following table supplements the original Table 6 from Section 9 of the Report. It excludes the
original listed recommendations and follow-up actions that are described in Section 8 (above) as on-
going, and provides a listing of recommendations and follow-up issues consistent with this Addendum.

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

Table 6: Recommendations and Follow-up Actions

Recommendations

) Party Oversight Milestone
Current Issue andAI\:o!Iow up Responsible Agency Date
ctions
Potential future indoor air risks | Design and PRP EPA 2012

above EPA’s risk management
guidelines based upon the risk
evaluation of complete VI
pathway at existing
commercial building 260207
on the UniFirst Source Area
property should the building
be used for residential
purposes in the future. In
addition, potential future VI
could occur at existing

Implement In Situ
Volatilization (ISV)
soil remedy in
accordance with the
Consent Decree.
EPA anticipates ISV
implementation
should sufficiently
mitigate the future
indoor air risk
associated with the

commercial building 260207 VI pathway. In
on the UniFirst Source Area addition, annual
property if building conditions | groundwater

(e.g. further cracks in
foundation, etc.) were to
change due to the presence of
elevated concentrations of
PCE and TCE in subslab soil
gas beneath the building.

monitoring of wells
exceeding federal
drinking water
standards (e.g., PCE
at 5ug/L) to monitor
groundwater
conditions on the
UniFirst Source Area
property starting in
2012, and, upon ISV
completion, annual
VOC subslab soil
gas and indoor air
monitoring of the
existing building
260207 on the
UniFirst Source Area
property to monitor
the performance of
the ISV soil remedy
to mitigate future
indoor air risks
associated with the
VI pathway. See
Attachment A Table
2 and Figure 2 of this
Addendum.
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Table 6:

Recommendations and Follow-up Actions

Current Issue

Recommendations
and Follow-up
Actions

Party
Responsible

Oversight
Agency

Milestone
Date

Potential future VI could occur
at existing commercial
building 260206 downgradient
of/near the UniFirst Source
Area property if building
conditions (e.g. further cracks
in foundation, etc.) were to
change due to the presence of
elevated concentrations of
PCE in subslab soil gas
beneath the building.

Annual VOC subslab
soil gas and indoor
air monitoring of
existing building
260206
downgradient of/near
the UniFirst Source
Avrea property to
monitor the VI
pathway and
building conditions
starting in 2012. In
addition, annual
groundwater
monitoring of wells
exceeding federal
drinking water
standards (e.g., PCE
at 5ug/L) by the
UniFirst Source Area
property to monitor
VOC conditions
downgradient of/
near the UniFirst
Source Area
property. See
Attachment A Table
2 and Figure 2 of this
Addendum.

PRP

EPA

2012

Water quality conditions in
groundwater downgradient
of/near UniFirst and Grace
Source Area properties exceed
federal drinking water
standards.

Annual groundwater
monitoring of wells
exceeding federal
drinking water
standards (e.g., PCE
at5 ug/L) by the
UniFirst and Grace
Source Area
properties to monitor
VOC conditions
downgradient of/
near the UniFirst and
Grace Source Area
properties.

PRP

EPA

2012
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10.0 ADDENDUM — PROTECTIVENESS STATEMENT
This Addendum provides a protectiveness statement for OU #1.

Protectiveness of Operable Unit 1(OU #1)

The remedy for OU #1 is protective of human health and the environment, and in the interim, exposure
pathways that could result in unacceptable risks are being controlled.

Approved by:&"-""““"a::'—_*_‘t Date: Lf. , 2'3/ I [

James T. Owgns/II1, Director
Office of Sit mediation and Restoration
USEPA Region I

Attachment A — Figures 1 & 2, Table 1: 2010-2011 Maximum Groundwater Concentrations Summary, and Table 2:
Annual Monitoring

Attachment B — EPA Risk Assessment Report
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Table 1: 2010-2011 Maximum Groundwater Concentrations Summary

well Cluster ID | Screen Interval PCE | Naphthalene | 14-Dichlorobenzene |  Chloroform
(ug/L)
MCL 5 None 75 70
Gl L___UNC ) 100 | .. S0U o ou 00 .
SBR 10U 50U 10U 10U
G11 L UNC ) 00 .. 200 g ou 00 .
SBR 14 50U 10U 10U
G12 L___UNC 00 | .. S0U o ou 00 .
SBR 10U 50U 10U 10U
G13 L___.UNC 19 ... 200 o ou 100 .
SBR 10U 20U 10U 10U
G16 SBR 10U 20U 10U 10U
G19 L___JUNC 24 .Y 50U ] 50U .
SBR 10U 50U 10U 10U
G20 UNC 1.6 25U 50U 50U
G21 L___.JUNC 100 | .. S0U o ou 00 .
SBR 10U 50U 10U 10U
G22 L___.JUNC ) 100 | .. 50U o ouU 00 .
SBR 10U 20U 10U 10U
G23 UNC 10U 50U 10U 10U
G4 L___.JUNC 00 .. 50U o ou 00 .
SBR 1.0 50U 10U 10U
G28 L___.JUNC 00 | ___. 50U o ou 00 .
SBR 1.1 50U 10U 10U
G29 UNC 10U 50U 10U 10U
G36 L JUNC 10U | ... 50U Lo ] 10U .
SBR 10U 50U 10U 10U
G37 L___.JUNC 100 .. 200 g ou 00 .
SBR 10U 20U 10U 10U
G38 L___.JUNC 30 . 200 g ou 00 .
SBR 30 20U 10U 10U
G39 L___.JUNC 44 . 200 g oU 100 .
SBR 45 20U 10U 10U
GO1 UNC 0.15UJ 10U 10U 0.17
K55 UNC 0.050 UJ 10U 10U 0.10U
K60 UNC 0.050 U 10U 10U 0.025J
K61 UNC 10U 20U 10U 10U
K62 UNC 10U 20U 10U 10U
RW7 SBR 10U 50U 10U 10U
RW8 SBR 2.2 50U 10U 10U
RW9 SBR 2.4 50U 10U 10U
RW10 SBR 9 50U 10U 10U
RW11 SBR 10U 50U 10U 10U
RW12 SBR 10U 50U 10U 10U
RW13 SBR 5 50U 10U 10U
RW14 SBR 10U 50U 10U 10U
RW15 SBR 7.1 50U 10U 10U
RW16 SBR 1.8 50U 10U 10U
RW17 SBR 16 50U 10U 10U
RW18 SBR 1.3 50U 10U 10U
RW19 SBR 6.2 50U 10U 10U
RW20 SBR 8.9 50U 10U 10U
RW21 SBR 15 50U 10U 10U
RW22 UNC 10U 50 U 10U 10U
S21 UNC 12 10U 10U 0.39
S22 UNC 0.050 UJ 10U 10U 10U
S63 UNC 0.034J 10U 10U 0.014J
s70 L___UNC 02 ... o0 oV 013 .
SBR 1.0 NA NA 10U
s71 L UNC 56 | .20 j______Lou | 0036V
SBR 100 NA NA 10U
S81 UNC 100 NA NA 0.06
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SBR 98 J NA NA 10U
Uc4 SBR 3.0J 1.0U 10U 0.60J
UcCs SBR 440 20J 1.0UJ 10U
UC6 UNC 39 1.0U 10U 10U
ucr  b....ONC T 5509 [ NA NA [ a0u
SBR 1,100 NA NA 10U
ucs SBR 87,000 100U 100U 100U
UC10 UNC 10U 10U 10U 0.0074 J
UC18 SBR 7.8J 1.0U 1.0J 0.12
UNC 10U 10U 10U 10U
R SBR T ou T 7 NA TS o0
uc24 UNC 0.033J 1.0U 10U 0.1
UC25 UNC 160 1.0U 10U 10U
UC26 UNC 211 1.0U 10U 0.04J
UC29 UNC 160 1.0U 10U 10U
UC30 UNC 5.2 10U 10U 0.1
UC31 UNC 0.39U 1.0U 10U 0.05
UC33 UNC 14 1.0U 10U 10U
UG8 UNC 0.11 1.0U 10U 0.10J
UG9 UNC 6.9 10U 10U 0.065J
UG10 UNC 9.3 1.0U 1.0U 0.026 J
UG11 UNC 2.0J 10U 10U 3.0
UG12 UNC 0.038J 1.0U 10U 0.31
UG13 UNC 0.050 U 0.60J 10U 0.53J
UG14 UNC 10U 1.0U 10U 1.0U
UG15 UNC 5.0 10U 10U 3.0
UG16 UNC 0.09 10U 10U 0.08
UG17 UNC 78 1.0U 10U 10U
UG18 UNC 0.48 10U 10U 0.2
UG19 UNC 0.092 UJ 1.0U 10U 01U
UG20 UNC 3.1J 10U 10U 0.10J
Maximum Concentration 87,000 2.0J 1.0J 3.0
Number of Detects 52 3 1 22.0
Number of Locations Analyzed 90 83 76 76
Notes:
UNC - Well screened in the unconsolidated deposits. ug/L - micrograms per liter.
SBR - Well screened in the shallow bedrock. J - Estimated value.
PCE - Tetrachloroethylene NA - Sample not analyzed for the listed analyte.
MCL - Maximum Contaminant
Level. U - Compound was not detected at specified quantitation limit.
Values in Bold indicate the compound was detected. UJ - Estimated non-detect.

Exceeds MCL.
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TABLE 2: Annual Monitoring

Media UniFirst Downgradient/Near UniFirst

GwW UC8, UC5, UC33, UC30, UC18, UC25, UCT7, S71, UG10, UG17, UC6, UGH9,
UC29, UC26, S81

Indoor
Air Building 260207 Building 260206

Subslab Building 260207 Building 260206

Downgradient/Near

Media WR Grace WR Grace

GwW RW10, GW38, RW13, RW15, RW17, RW19, RW20 UG15, G39
-
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ATTACHMENT B

EPA Risk Assessment Report
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EXECUTIVE SUMMARY

A Human Health Risk Assessment (HHRA) for the VVapor Intrusion (V1) pathway was conducted
by AECOM and its Response Action Contract (RAC) Team Subcontractor, TRC Environmental
Corporation (TRC), for the United States Environmental Protection Agency (EPA) Region 1 at
the Wells G&H Superfund Site, Operable Unit 1 (OU-1), in Woburn, Massachusetts.

EPA performed an evaluation of the VI pathway for OU-1 as part of the 2004 and 2009 five-year
reviews conducted for the Wells G&H Superfund Site (EPA, 2004; 2009). Though the 2004
five-year review concluded that the indoor air pathway was unlikely to present a current risk of
harm to humans, the 2009 five-year review concluded that, based on current approaches for
evaluating the potential for vapor intrusion, a protectiveness determination of the OU-1 remedy
could not be made. Additional data were needed to evaluate the potential for VI impacts at the
existing building on the UniFirst Source Area property and at the downgradient buildings near
the UniFirst, Grace, and New England Plastics (NEP) properties. In April 2010, EPA announced
a shallow groundwater monitoring well installation program for the Dewey and Olympia
Avenues neighborhood. In addition, EPA requested the installation of shallow groundwater

monitoring wells downgradient of the NEP property.

In January 2011, due to shallow groundwater concentrations of tetrachloroethene (PCE) in
excess of risk-based screening levels in the vicinity of the UniFirst and Grace Source Area
properties, EPA identified the need for a subslab soil gas (also known as soil vapor) and indoor
air investigation at a limited number of residential and commercial buildings downgradient of the
UniFirst and Grace Source Area properties where groundwater concentrations exceeded 5 ug/L.
The recommended vapor intrusion investigation to be initiated consisted of the sampling of
subslab soil gas, indoor air, and ambient outdoor air at select commercial and residential
buildings. Because no VOCs were detected above EPA’s groundwater VI risk-based screening
levels downgradient of the NEP Source Area property, no further investigation was performed
for this portion of OU-1 (see Appendix A.2 January 2011 EPA Fact Sheet).

WellsG&H_VI_HHRA_April 2012 ES-1



The objectives of this report are to document the VI investigation conducted for OU-1 and to
determine the potential risk to individuals under current and future potential site uses. These
objectives were addressed through the evaluation of Site characterization data for groundwater,
subslab soil gas, indoor air and ambient outdoor air samples from the Site. Four residential
(including one multi-family with separate and distinct North and South units) and two
commercial buildings downgradient of/near the UniFirst and Grace Source Area properties as
well as the commercial building on the UniFirst Source Area property were included in the risk
evaluation. The HHRA evaluates two rounds (March/April 2011 and June 2011) of sampling
conducted for the residential and commercial buildings downgradient of the Source Area
properties and two rounds (April 2010 and February 2011) of sampling conducted at the

commercial building on the UniFirst Source Area property.

Subslab soil gas, indoor air and ambient outdoor air sampling was conducted according to
procedures described in the “Quality Assurance Project Plan (QAPP), Revision 1, Indoor Air
Quality and Vapor Intrusion Assessment, UniFirst Property”” (The Johnson Company, 2010).
The analytical data review was conducted according to the EPA Region 2 guidance entitled
“USEPA Hazardous Waste Support Branch: Validating Air Samples, Volatile Organic Analysis
Of Ambient Air in Canister By Method TO-15 (SOP # HW-31, Revision #4, October 2006)” and
included checking holding times, proper chain-of-custody documentation, acceptable detection
limits, internal standard recoveries, and laboratory control sample recoveries, and duplicate

results.

The buildings and current receptors evaluated in the HHRA include:
e 260207: Commercial workers in the Office (Space 2) and storage unit users in the East
and West portions of the building (Spaces 1 and 3);
e 260206: Daycare workers and daycare children in three spaces
e 260504: Residents (basement)
e 260505: Residents (North Unit basement and first floor and South Unit basement);
e 260407: Commercial workers in five spaces;
e 260902: Residents (basement and first floor); and
e 260903: Residents (basement).
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For future building use, the following future receptors were identified for evaluation:
e 260207: Commercial workers and residents using the building (all samples combined);
e 260206: Residents (all samples combined);
e 260504: Residents (basement)
e 260505: Residents (North Unit basement and first floor and South Unit basement);
e 260407: Residents (all samples combined);
e 260902: Residents (basement and first floor); and
e 260903: Residents (basement).

Each of these current and future receptors was evaluated for exposure to VOCs in indoor air by
inhalation following contaminant migration via the subsurface VI pathway. Receptors were
evaluated under both a Reasonable Maximum Exposure (RME) scenario and a Central Tendency
Exposure (CTE) scenario.

Chemicals of Potential Concern (COPCs) were selected individually for each property using a
two-step process: (1) a risk-based screening of concentrations of VOCs detected in indoor air
and (2) an evidence-based screening of VOC detections in both shallow groundwater and subslab
soil gas, except for the building at the UniFirst Source Area property (building 260207) where
VOC detections in either shallow groundwater or subslab soil gas were considered because soil
contamination is present beneath the building. These steps provide a weight-of-evidence
indication that a VOC is present in indoor air as a result of the VI pathway rather than from an
outdoor background or an indoor source. VOCs were eliminated from the list of COPCs if the
maximum detected concentration of a VOC in indoor air was less than a risk-based residential
screening value (EPA, 2011a) or if the shallow groundwater and subslab soil gas data indicated
that a VOC detected in indoor air was not present as a result of the VI pathway. Chemicals
detected indoors that are not associated with the VI pathway for a given property are not

included in the risk assessment.

Noncarcinogenic risks, reported as Hazard Indices (HIs), and carcinogenic risks, reported as

Incremental Lifetime Cancer Risks (ILCRs), were discussed relative to risk management

WellsG&H_VI_HHRA_April 2012 ES-3
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guidelines set forth in EPA policy. When a receptor-specific HI for an exposure medium
exceeded 1, HIs were segregated by target organ and discussed as to whether target organ-
specific Hls exceed the risk management guideline. Estimated ILCRs were compared to the
EPA target risk range of 10 to 10,

The following summarizes the major risk drivers (HI >1, ILCR >107) for the evaluated receptors
for each of the buildings where total receptor ILCRs exceed 1 x 10™ and target organ Hls exceed
1. Table ES-1 provides a comprehensive listing of risk and hazard estimates for each receptor
and exposure point, and lists those VOCs contributing to risks in excess of EPA’s risk

management guidelines.

Target organ Hls are less than or equal to 1 at all buildings including all downgradient residential
buildings, except for the future child resident at building 260207 should this building be used for
residential purposes in the future. For this exposure point, target organ His for the respiratory
system (RME HI of 6; CTE HI of 4) and nervous system (RME HI of 2) exceed 1 primarily due
to the presence of naphthalene and PCE in indoor air. Though naphthalene was detected in
shallow groundwater on the UniFirst Source Area property, it was only detected in one
monitoring well (UC5) at a low concentration (2 ug/L) over the past two years. It should further
be noted that naphthalene was only detected at one subslab soil gas location (SV-02) at a
maximum detected concentration of 1.1 ug/m?®, while it was detected in all but one of the indoor
air sampling locations at a maximum detected concentration of 16 ug/m*. The low
concentrations in groundwater and subslab soil gas suggest that naphthalene is present in indoor
air primarily due to an indoor source. In contrast, PCE was detected consistently and at high
concentrations in the subslab soil gas, indicating that PCE in indoor air is present primarily as a
result of a complete VI pathway. Considering only PCE as associated with the VI pathway, the
future target organ RME HI of 2 for the nervous system attributable to vapor intrusion would still
exceed the EPA risk management guideline of 1.

ILCRs are less than or equal to 1 x 10™ for all buildings including all downgradient residential
buildings, except for the future resident at buildings 260207 and 260407 should these buildings

be used for residential purposes in the future. For commercial building 260207 used as a

WellsG&H_VI_HHRA_April 2012 ES-4
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residence in the future, the future resident ILCR is 4 x 10™. The primary risk contributing
COPCs are 1,4-dichlorobenzene (ILCR of 2 x 10™*) and naphthalene (ILCR of 2 x 10, with a
lesser contribution from PCE (ILCR of 9 x 10°®). As previously discussed, naphthalene is likely
present in indoor air primarily due to an indoor source because of the low concentrations in
groundwater and subslab soil gas. Similarly, 1,4-dichlorobenzene was only detected in shallow
groundwater in one monitoring well (UC18) at a low concentration (1 ug/L) over the past two
years, and only sporadically detected at low concentrations in subslab soil gas, suggesting that
1,4-dichlorobenzene is present in indoor air as a result of an indoor source. In contrast, PCE was
detected consistently and at high concentrations in the subslab soil gas, indicating that PCE in
indoor air is present primarily as a result of a complete VI pathway. Considering only PCE, the
future ILCR of 9 x 10 would not exceed 1 x 10,

For commercial building 260407 used as a residence in the future, the future resident ILCR is 6 x
10™. The primary risk contributing COPC is chloroform (ILCR of 6 x 10™*), with a lesser
contribution from naphthalene (ILCR of 9 x 10°®). The risk is associated with a maximum
detected concentration of chloroform in Space 5. Though chloroform was detected in the
subslab soil gas and indoor air samples throughout the building, all other indoor air detections of
chloroform (Spaces 1 to 4) were low (maximum of 1.2 ug/m®) and would not be associated with
a risk above EPA’s risk management guidelines. In addition, chloroform has only been detected
at low concentrations (maximum of 3 ug/L) in shallow groundwater in the vicinity of this
commercial building. Therefore, the maximum detected concentration of chloroform appears to
be associated with an indoor source within Space 5. Though naphthalene was detected in
shallow groundwater downgradient of the Grace Source Area property, it was only detected in
one monitoring well (UC13) at a low concentration (0.6 ug/L) over the past two years. This
monitoring well is not located in the vicinity of building 260407. In addition, naphthalene was
only sporadically detected at low concentrations in the soil gas beneath the building. Therefore,
naphthalene is likely present in indoor air due to an indoor source. Considering chloroform and
naphthalene are likely present in indoor air due to an indoor source, there would be no

carcinogenic risk estimated for the complete VI pathway for building 260407.
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As previously mentioned, the subslab soil gas and indoor air data collected to date suggest that
some COPCs present in indoor air may not be present primarily as a result of the VI pathway.
The following table summarizes the RME ILCRs and HIs that exceed risk management
guidelines for buildings with indoor air COPCs that may not be primarily associated with the VI
pathway, as well as the RME ILCRs and Hls for the same buildings, following the removal of

those COPCs that appear to be present primarily as a result of an indoor source unrelated to the

VI pathway.

Building | COPCs Potentially Scenario ILCR/HI ILCR / HI without
from Indoor Source (all COPCs) COPCs Potentially

from Indoor Source

260207 | Naphthalene, 1,4- | Future Resident 4x10%9 2x10™; 4
Dichlorobenzene (Spaces 1 to 3)

260407 | Chloroform, Future Resident 6x10%1 NA; 0.3
Naphthalene (Spaces 1 to 5)

NA - No carcinogenic COPCs remain
Bold values exceed ILCR of 1 x 10 or HI of 1.

Though PCE was not found at significant concentrations for worker exposure in any indoor air
samples, subslab soil gas concentrations of PCE are substantially greater than the EPA soil gas
screening level (EPA, 2011a) for commercial properties at commercial buildings 260207 and
260206. In addition, subslab soil gas concentrations of trichloroethene (TCE) are higher than the
EPA soil gas screening level for commercial properties at commercial building 260207 though it
was not found at significant concentrations in indoor air. The presence of elevated
concentrations of PCE in subslab soil gas beneath commercial buildings 260207 and 260206, as
well as elevated concentrations of TCE in subslab soil gas beneath commercial building 260207,
indicates a potential for future vapor intrusion to occur if building conditions were to change

(e.g., if further cracks occurred in the foundation/subslab, etc.).
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1.0 INTRODUCTION

1.1  Purpose Scope and Organization of the Report

AECOM received Task Order (TO) No. 0009-RO-BE-0146 under the United States
Environmental Protection Agency (EPA) Response Action Contract (RAC) No. EP-SI-06-01 to
perform Remedial Design/Remedial Action (RD/RA) Oversight at the Wells G&H Superfund
Site Operable Unit 1 (OU-1) in Woburn, Massachusetts (i.e., the Site). AECOM assigned
primary responsibilities for most of the tasks in this project to RAC Team Subcontractor, TRC
Environmental Corporation (TRC). In May 2011, the TO was amended to include a human
health risk assessment (HHRA) in support of the Vapor Intrusion (V1) investigation underway
for OU-1.

The objectives of this report are to document the VI investigation conducted for OU-1 and to
provide a preliminary evaluation of the potential risk posed to current and future human
receptors associated with the VI pathway. These objectives have been addressed through the
evaluation of Site characterization data for groundwater, subslab soil gas (also known as soil
vapor), indoor air and ambient outdoor air samples from the Site. Four residential (including one
multi-family) and two commercial buildings downgradient of/near the UniFirst and Grace
Source Area properties as well as the commercial building on the UniFirst Source Area property
are included in this risk evaluation. This HHRA evaluates two rounds of sampling conducted for
the residential and commercial buildings downgradient of the Source Area properties and two

rounds of sampling conducted at the commercial building on the UniFirst Source Area property.

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

= Section 1.0, Introduction, presents a description of OU-1, including a discussion of relevant
background information and previous investigations, and a description of the buildings that

are the subject of this VI investigation;

= Section 2.0, Site Investigation, describes the scope and methods of field studies, laboratory
investigations, and data validation;
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= Section 3.0, Human Health Risk Assessment, evaluates the current and future human health
risks associated with indoor air and lines of evidence that V1 is occurring at the Site;

= Section 4.0, Summary and Conclusions, summarizes the report findings and describes the

conclusions of the field investigation and HHRA; and

= Section 5.0, References, contains the reference citations for the Executive Summary and
Sections 1 through 4.

The appendices provide additional supporting background materials relevant to the Site
(Appendix A), analytical results (Appendix B), and HHRA supporting information (Appendix
C).

The remainder of this section of the report contains a discussion of the objectives of the project
(Section 1.2), historical and prior investigation information relative to the VI pathway at OU-1
(Section 1.3), and a description of the buildings that are the subject of this vapor intrusion HHRA
for OU-1 (Section 1.4).

1.2 Project Objectives

The overall purpose of this assignment is to determine if the VI pathway at the Site poses

potential risk to human health. The general objectives are summarized below:

= Present the methods, scope and analytical results of the VI sampling conducted to date for
OU-1;

= |dentify the indoor air contaminants of potential concern (COPCs) associated with the VI
pathway, based on shallow groundwater, subslab soil gas, indoor air, and ambient outdoor air

analytical data; and

= |dentify potential receptors and potential toxicological effects of COPCs associated with the
VI pathway at OU-1.
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A field sampling program conducted by the Potentially Responsible Parties (PRPs) 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 the VI pathway.

1.3 History and Previous Investigations

Between 1981 and 1989, EPA and several property owners conducted a series of studies that
revealed groundwater contaminated with volatile organic compounds (VOCs) throughout a one
square mile area surrounding the municipal Wells G and H. This one square mile area now
approximates the boundaries of OU-1, a portion of the larger Wells G&H Superfund Site. EPA
identified five properties surrounding the wells as the sources of the groundwater contamination.
These properties belong to W.R. Grace & Co., Connecticut (Grace), UniFirst Corporation
(UniFirst), Wildwood Conservation Corporation (Wildwood), New England Plastics Company
(NEP), and the Olympia Nominee Trust (Olympia), also known as the Source Area properties.
VVOCs were detected in the groundwater beneath these five Source Area properties. In addition
to the groundwater contamination, EPA identified soil contamination above target levels on the

Wildwood, UniFirst, NEP, and Olympia properties.

In September 1989, EPA issued a ROD for the Wells G&H 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 Consent Decree (CD) was signed by EPA and four of the five PRPs (Grace, UniFirst,
Wildwood, and NEP) in 1991. The PRPs then began work on respective areas of the Site. Four
source area properties completed Remedial Designs (RDs) in the 1990s per the CD, except for
soil contamination at the UniFirst and groundwater contamination at the NEP source area
properties. The PRPs implemented Remedial Actions (RAS) at these source area properties in
accordance with approved RDs which included extraction and treatment of groundwater to
remove VOCs at the UniFirst and Grace properties. The PRPs are currently operating and
maintaining these RAs, the standards for which are set forth in the 1991 CD. VOC
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contamination in soils at the NEP property was addressed through soil vapor extraction. EPA
entered into separate settlement agreements (called Administrative Orders by Consent, or AOCs)
with the fifth source area property (Olympia) in 2003 and 2004 to remove PCB contaminated
soils and treat TCE contaminated soils at the Former Drum Disposal Area (FDDA) located at the

Olympia source area property.

In 1989 (ENSR, 1989), EPA collected indoor air samples from 3 residences in the Dewey and
Olympia Avenue Neighborhood downgradient of the UniFirst and Grace Source Area properties.
In 1991, EPA also collected indoor air samples from the nearby child daycare facility
downgradient of the UniFirst property. The results of those tests did not indicate a potential
health threat (ATSDR, 1991).

EPA completed five-year reviews for the Wells G&H Site in August 1999, September 2004, and
September 2009 to determine whether the remedy for the Wells G&H Superfund Site continues
to be protective of human health and the environment. Five-year reviews are required because
hazardous substances, pollutants, or contaminants remain at the Site above levels that allow for

unlimited use and unrestricted exposure.

Though the 1999 five-year review did not further consider the VI pathway, the 2004 five-year
review identified vapor intrusion as an emerging issue. A re-evaluation of historical indoor air
data at the UniFirst property and a screening-level evaluation of the 2003 groundwater VOC
contaminant data was conducted as part of the 2004 five-year review. The evaluation of the
historical indoor air results indicated that risks to commercial workers at the UniFirst property
may exceed EPA’s risk management guidelines. Because the historical indoor air data may no
longer be representative of current site conditions, an evaluation of indoor air impacts based on
the 2003 groundwater data was also performed using modeling. The groundwater evaluation
indicated that potential risks at the UniFirst, Grace, NEP, and Wildwood properties were within
or below EPA risk management guidelines, based on assumed commercial site use. Risk
associated with future residential use at the UniFirst, Grace, and NEP properties were also within
or below EPA risk management guidelines. Estimated future risks at the Olympia property,
based on commercial and residential use assumptions, and the Wildwood property, based on
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assumed residential use, were determined to possibly exceed EPA risk management guidelines.
Based on this evaluation, the 2004 five-year review concluded that the indoor air pathway at the
Source Area properties was unlikely to present a current risk of harm to humans and the remedy
was determined to be protective with respect to the indoor air pathway. However, the 2004 five-
year review noted that should commercial activities be proposed for the Olympia property, land
use change to residential for the Olympia and Wildwood properties, or shallow groundwater
VOC concentrations change significantly from those present in 2003, indoor air exposures to

VOCs from groundwater should be re-evaluated.

The 2009 five-year review evaluated current Source Area property shallow groundwater
contaminant concentrations compared to those used in the 2004 five-year review to determine
whether the conclusions concerning current and future indoor air impacts, as presented in the

2004 five-year review, required modification.

For the UniFirst Source Area property, concentrations of tetrachloroethene [PCE] and
trichloroethene [TCE] increased between 25% and 50% between 2004 and 2009. The increased
concentrations suggested an increased potential for vapor intrusion within the occupied

commercial building.

To further evaluate the vapor intrusion pathway at the UniFirst property, in 2008, EPA
conducted a review of 1994 soil gas and soil data collected in close proximity to and beneath the
existing commercial building. The soil gas evaluation indicated a potential for vapor intrusion.
Further evaluation using modeling of soil data collected from beneath the current building also
indicated potential risk above risk management guidelines for the current and future indoor air
pathways. Though the evaluation is uncertain due to the age of the data and the use of fate and
transport modeling to estimate exposure point concentrations in indoor air, impacts to this
currently occupied building were identified as requiring further investigation and evaluation due
to the multiple lines of evidence strongly suggesting that residual soil and groundwater VOC

concentrations may, alone or in combination, pose a threat to workers at the UniFirst building.
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Additional concerns were identified in the 2009 five-year review with the possible VI pathway
downgradient of the UniFirst, Grace and NEP properties based upon indoor air concerns at
UniFirst identified above, potential insufficient groundwater capture at UniFirst and Grace,
persistent groundwater contamination at UniFirst, Grace, and NEP, and uncertain groundwater

conditions downgradient of UniFirst, Grace, and NEP.

The 2009 five-year review concluded that a protectiveness determination of the OU-1 remedy

could not be made. Additional data were needed to evaluate the potential for VI impacts at the
existing building on the UniFirst Source Area property and at the downgradient buildings near
the UniFirst, Grace, and NEP properties.

In April 2010 and February 2011, two rounds of subslab soil gas and indoor air sampling were
implemented at the commercial building on the UniFirst Source Area property due to known
concentrations of VOCs in groundwater and soil that could pose a vapor intrusion risk to

building occupants.

In April 2010, EPA announced a shallow groundwater monitoring well installation program for
the Dewey and Olympia Avenues neighborhood (see Appendix A.1 April 2010 EPA Fact Sheet).
In addition, EPA requested the installation of shallow groundwater monitoring wells
downgradient of the NEP property. The installation of shallow groundwater monitoring wells
was an initial step in the process to investigate the potential for vapor intrusion at OU-1. The
well installation program included 14 new monitoring wells in the Dewey and Olympia Avenues
neighborhood, two new monitoring wells at the Grace Source Area property, and two new
monitoring wells downgradient of the NEP property. These wells were primarily installed to
collect groundwater from the top portion of the groundwater table (e.g., shallow groundwater).
During the summer of 2010, 38 shallow groundwater monitoring wells were sampled for VOCs
in support of the UniFirst/Grace and Dewey and Olympia Avenue neighborhood VI
investigation, including the 16 new wells and 22 existing wells. Well locations are illustrated in
Appendix A.2. The VOCs included in the analytical program encompassed any VOCs detected
in OU-1 groundwater since groundwater monitoring began at the Site in the 1980s. A second
round of shallow groundwater monitoring was conducted in April 2011,
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The two monitoring wells installed downgradient of the NEP property were sampled for VOCs
in Fall 2010. Because no VOCs were detected above EPA’s groundwater VI screening levels, no

further investigation was performed for this portion of OU-1.

In 2010, PCE was detected in some monitoring wells located in the vicinity of the UniFirst and
Grace Source Area properties. Samples from 14 of the 38 monitoring wells sampled had PCE
concentrations equal to or greater than 5 micrograms per liter (ug/L), which is the maximum
allowable concentration that EPA has established for public drinking water supplies. All but
three shallow groundwater monitoring wells with PCE concentrations equal to or greater than 5
ug/L were located on commercial properties. No groundwater samples were collected from 4
monitoring wells because no water was present in those wells at the time of sampling. These
wells were sampled in Spring 2011. The comprehensive results of the 2010 and 2011
groundwater sampling are presented in Appendix A.3.

In January 2011, due to shallow groundwater concentrations of PCE in excess of vapor intrusion
screening levels, EPA identified the need for and initiated a subslab soil gas and indoor air
investigation at a limited number of residential and commercial buildings downgradient of the
UniFirst and Grace Source Area properties where groundwater concentrations exceeded 5 ug/L
(see Appendix A.2). The recommended vapor intrusion investigation to be initiated consisted of
the sampling of subslab soil gas, indoor air, and ambient outdoor air at select commercial and

residential buildings. The buildings included in the VI investigation are described in Section 1.4.

14 Building Descriptions

The following summarizes relevant descriptive information for each building investigated as part
of the VI investigation: commercial building 260207, commercial building 260206, residential
building 260504, residential building 260505, commercial building 260407, residential building
260902, and residential building 260903. All buildings are located in close proximity to major
highways (the Interstate 95 and 93 interchange) and heavily trafficked roadways.
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1.4.1 Commercial Building 260207

This commercial building is located on the UniFirst Source Area property. This building was
constructed in three phases: Building A, constructed in November 1965; Building B added in
1966; and Building C added in 1978. The current single-story building is slab-on-grade
construction with concrete block walls. The concrete slab is approximately 4-inches thick with
wire mesh throughout. The building was historically used for office space, garment storage,
laundering operations (including dry cleaning) and chemical storage, with primary laundering
and chemical storage operations occurring in Building B. An indoor 5000-gallon storage tank

for PCE was located at the east end of Building B.

The building is currently leased by a storage company that rents storage units to individual
clients. A small office, locker room and bathroom are located in the south central area of the
building 260207, referred to as Space 2 throughout the remainder of this report. Buildings A and
C comprise the areas referred to throughout the remainder of this report as Space 1, and located
mostly in the western half of building 260207. Building B is referred to as Space 3, and located
in the eastern half of building 260207.

1.4.2 Commercial Building 260206

This commercial building is located downgradient of/near the UniFirst Source Area property.
The building was reportedly constructed sometime during the 1970s or 1980s. The portion of the
building that is the subject of the VI investigation is a single-story brick structure with slab-on-
grade construction and houses a daycare center. Adult staff and children ages 3 months to 6
years are present at the center Monday through Friday for up to 11 hours each day. This portion
of the building’s concrete slab is approximately 5-inches thick. It is heated by a forced hot air
system fueled by natural gas; central air conditioning is used for cooling. The daycare space is
comprised of a central room surrounded by separate rooms used, for example, as office space
and space for infants. Three separate spaces were sampled as part of the investigation and are

referred to as Spaces 1 through 3 for the remainder of this report.
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1.4.3 Residential Building 260504

This residential building is located downgradient of/near the UniFirst Source Area Property. The
building was constructed in the 1950s with a block wall basement. The thickness of the
basement concrete slab varies between three-quarters of an inch and three inches. Both the
basement and first floor levels of the home are used as occupied space. The building is heated
by a forced hot air system fueled by fuel oil; window air conditioning units are used for cooling.

The fuel oil tank is not located in the basement of the building.

1.4.4 Residential Building 260505

This residential building is a two-story multi-family building located downgradient of/near the
UniFirst Source Area Property. The multi-family building has two distinct occupied living units
(i.e., the North Unit and the South Unit). The building was constructed in 1985, and the
basement concrete slab is approximately 4 inches thick. The basement and two upper floor
levels of the units are used as occupied space; a bedroom and a family room occupy the

basement level of the multi-family units. The units are heated by baseboard electric heat.

1.4.5 Commercial Building 260407

This commercial building is located downgradient of/near the Grace Source Area property. The
portion of the building that is the subject of the VI investigation is a strip of commercial space
housing various businesses. The portion of the building housing these commercial
establishments is single story with slab-on-grade construction and a concrete slab thickness
between 6 and 7 inches. The building was built in 1984 and each of the commercial spaces has
an independent heating, ventilation and air conditioning system. The building is heated by a
forced hot air system fueled by natural gas; central air conditioning is used for cooling. Five
separate spaces were sampled as part of the investigation and are referred to as Spaces 1 through

5 for the remainder of this report.

1.4.6 Residential Building 260902
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This residential building is located downgradient of/near the Grace Source Area Property. The

home was constructed in 1951, and has a basement concrete slab thickness of approximately 4.5
inches. The basement and upper levels of the home are used as occupied space. The building is
heated by a forced hot water system fueled by home heating oil. The fuel oil tank is not located

in the basement.

1.4.7 Residential Building 260903

This residential building is located downgradient of/near the Grace Source Area Property. The
home was constructed in 1955, and has a basement concrete slab thickness of approximately 6
inches. Both the basement and first floor levels of the home are used as occupied space. The

building is heated by a forced hot air system fueled by natural gas.
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2.0 SITE INVESTIGATION

The VI investigation was initiated by the PRPs, with oversight provided by TRC on behalf of
EPA, to determine the potential risk to current and future building occupants at OU-1. Methods
used for the subslab soil gas, indoor air, and ambient outdoor air sampling are described in detail
in the Quality Assurance Project Plan (QAPP), Revision 1, Indoor Air Quality and VVapor
Intrusion Assessment, UniFirst Property, dated March 2010. Methods used for the VI
investigation are briefly described in Section 2.1, along with details related to the sampling and
sample-specific results for each building. A summary of the data validation procedures and
results is presented in Section 2.2. Treatment of sampling data for the risk assessment is
described in Section 2.3.

2.1  Field Investigation Methods and Results

Prior to subslab soil gas, indoor air and ambient outdoor air sampling, a pre-sampling inspection
was performed in each building to identify and document any conditions that could interfere with
the indoor air sampling results. If possible, an interview was conducted with the occupants of
the buildings to obtain specific information about activities that occur within each building. A
visual inspection of the slab floor was performed and cracks or other locations of potential VI
concern were noted. Screening of the cracks, utility (piping) openings, and sampling locations
using a miniRAE 3000 (or equivalent) photoionization detector (PID) were performed at some
buildings. To the extent possible, chemicals were removed from the vicinity of the sampling

locations prior to initiating sampling.

The indoor air samples were collected within each building, co-located with the subslab

soil gas monitoring locations. Pre-cleaned (individually certified), evacuated, 6 liter (6-L)
Summa® canisters were used for sample collection. Each Summa canister is under negative
pressure or vacuum. Indoor air samples were collected over a target sampling time of 24 hours
for residential buildings, 12 hours for commercial building 260206, and 8 hours for the
remaining commercial buildings. The sample canister was closed when it reached a target final
vacuum reading (typically 2 to 10 inches of mercury, to maintain a negative pressure in the

canister following sample collection). Ambient temperature and barometric pressure were
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recorded. Canisters were elevated off the floor level to a representative breathing zone exposure
height (approximately 3 to 5 feet above the ground).

For the ambient outdoor air sampling, the wind direction was recorded and a handheld digital
anemometer with wind direction capability was used to monitor the wind direction at each
outdoor sampling location. At the residential buildings, one sample was collected upwind of the
building. At the commercial buildings, one sample was collected downwind of the building and
a second sample was collected upwind of the building, except for the UniFirst building where
two samples were collected upwind of the facility. A PID was used to pre-screen each outdoor
sampling location before sampling and sample locations were situated away from potential
interfering sources of chemicals. The wind direction was logged at the beginning and end of
sample collection at each outdoor sampling location. Samples were collected using the same
methods as for indoor sampling. The 6-L canisters were elevated to the approximate breathing
zone and pre-calibrated flow controllers were used to collect samples over the appropriate target
sampling time to match the indoor air sampling rate. The sample canister was closed when it
reached a target final vacuum reading. Ambient temperature and barometric pressure were

recorded.

Subslab soil gas samples were collected within each building from the approximate locations of
the indoor air samples. Building owners were interviewed regarding the locations for any
subsurface utilities. Subslab soil gas samples were collected using 0.25-inch OD stainless-steel
tubing installed in a 0.25-inch diameter drill hole advanced no more than 2 inches beneath the
bottom of the concrete floor slab. Tubing connecting points to the subsurface were sealed with
Portland cement bentonite slurry to ensure the integrity of the sampling point. Sealing gum or
modeling clay were used to prevent the cement slurry from leaking around the tubing and served
as a secondary seal between the subslab material and ambient outdoor air as part of the sampling
conducted at the building located on the UniFirst Source Area property.

All subslab soil gas monitoring points were purged and integrity tested prior to sampling.

Integrity testing was conducted through the use of a tracer gas (i.e., high purity helium) test. The

monitoring points were isolated from indoor air, and the tracer gas was introduced into an
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enclosure surrounding the monitoring point while ambient air was vented from the enclosure. A
portable handheld helium detector was used to determine the concentration of the tracer gas
within the enclosure. The subslab soil gas monitoring points were field tested for the presence of
the tracer gas. A positive indication of the tracer gas was determined if the concentration from
the probe was greater than 1 percent (%) of the concentration within the enclosure. If a
concentration was detected in excess of 1%, the monitoring point was resealed and the tracer test
repeated. Subslab soil gas samples were collected into individually certified clean evacuated 6-L
canisters. A pre-calibrated flow regulator was attached to each canister to collect a sample at a
flow rate of 100 to 200 mL/min, resulting in an approximate sampling time of one hour or less.
The sample canister was closed when it reached a target final vacuum reading rather than after a
specified sample collection period. Ambient temperature and barometric pressure were

recorded.

Replicate (duplicate) indoor air and ambient outdoor air samples were collected by placing two
canisters side by side to allow collection of an indoor air sample in two sample canisters at once
by opening and closing both flow controllers at the same time. Replicate subslab soil gas
samples were collected using a T-connection and tubing that allowed collection of subslab soil
gas from the same probe into two sample canisters at once. All samples were analyzed for VOCs
by Alpha Analytical (Alpha) using a modified USEPA Method TO-15 SIM. Select samples
were analyzed for petroleum hydrocarbons using the Massachusetts Department of
Environmental Protection (MassDEP) Air-Phase Petroleum Hydrocarbon (APH) Method.

The following sections describe specific samples collected for each building included as part of
the VI investigation. Data tables in Appendix B present the subslab soil gas, indoor air, and

ambient outdoor air samples collected for each building.

2.1.1 Commercial Building 260207

In April 2010 and February 2011, one sample was collected from each of 15 indoor air sampling
locations, 15 subslab soil gas sampling locations, and 3 ambient outdoor air sampling locations

to assess the potential for VI at the building on the UniFirst Source Area property. Replicate
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samples were collected at two of the subslab soil gas and indoor air sampling locations, and at
one of the ambient outdoor air sampling locations. Most notable was PCE, which was detected
in 100% of the subslab soil gas and indoor air samples collected, but only at one of the upwind
ambient outdoor air sampling locations. The subslab samples with the highest PCE
concentrations were located under the eastern half of the building’s foundation. Indoor air PCE
concentrations were much lower than the subslab soil gas concentrations. The comprehensive
results of the subslab soil gas, indoor air, and ambient outdoor air sampling at the building on the

UniFirst property are presented in Appendix B, Table B.1.

2.1.2 Commercial Building 260206

In March and June 2011, 3 indoor air samples, 3 subslab soil gas samples, and 2 ambient outdoor
air samples were collected. Replicate samples were collected at one of the subslab soil gas and
indoor air sampling locations. The replicate subslab soil gas sample collected in June 2011 was
not used due to its extremely low volume at the end of the collection period. PCE and
chloroform were detected in 100% of the subslab soil gas and indoor air samples collected, but
not in the ambient outdoor air samples. Indoor air PCE and chloroform concentrations were
lower than the subslab soil gas concentrations. The comprehensive results of the subslab soil

gas, indoor air, and ambient outdoor air sampling are presented in Appendix B, Table B.2.

2.1.3 Residential Building 260504

In March and June 2011, 2 basement indoor air samples, 2 subslab soil gas samples, and 1
ambient outdoor air sample were collected. A replicate indoor air sample was collected in June
2011. PCE and carbon tetrachloride were detected in 100% of the subslab soil gas and indoor air
samples collected. Carbon tetrachloride was detected in the ambient outdoor air samples at
concentrations similar to those detected in both the indoor air and subslab soil gas samples.
Indoor air PCE concentrations were much lower than the subslab soil gas concentrations. The
comprehensive results of the subslab soil gas, indoor air, and ambient outdoor air sampling are
presented in Appendix B, Table B.3.

WellsG&H_VI_HHRA_April 2012 2-4



2.1.4 Residential Building 260505

In April and June 2011, 5 indoor air samples (2 basement samples from the South Unit, 2
basement samples from the North Unit, and one first floor sample from the North Unit), 4
subslab soil gas samples (2 from each unit), and 1 ambient outdoor air sample were collected.
Replicate indoor air and subslab soil gas samples were collected from one location at the South
Unit. PCE and chloroform were frequently detected in the subslab soil gas and indoor air
samples collected, but not in the ambient outdoor air sample. Indoor air PCE concentrations
were generally lower than the subslab soil gas concentrations, while indoor air chloroform
concentrations were comparable to or slightly higher than the subslab soil gas concentrations.
The comprehensive results of the subslab soil gas, indoor air, and ambient outdoor air sampling

are presented in Appendix B, Table B.4.

2.1.5 Commercial Building 260407

In March/April and June 2011, 5 indoor air samples, 5 subslab soil gas samples, and 2 ambient
outdoor air samples were collected. Replicate samples were collected at two of the subslab soil
gas sampling locations in March/April 2011, and at one subslab soil gas and indoor air sampling
location in June 2011. Acetone and PCE were detected in 100% of the subslab soil gas and
indoor air samples collected; of those two analytes, only acetone was detected in the ambient
outdoor air samples. Indoor air PCE concentrations were consistently lower than the subslab soil
gas concentrations, while indoor air concentrations of acetone tended to be higher than subslab
soil gas and outdoor air concentrations. The concentrations of chloroform in Space 5 were
significantly higher than the subslab soil gas concentrations. The comprehensive results of the
subslab soil gas, indoor air, and ambient outdoor air sampling are presented in Appendix B,
Table B.5.

2.1.6 Residential Building 260902

In March and June 2011, 2 basement indoor air samples, 2 subslab soil gas samples, and 1

ambient outdoor air sample were collected. In addition, a first floor indoor air sample was
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collected in March 2011. Replicate indoor air samples were collected at one of the indoor air
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sampling locations. Chloroform and C5-C8 aliphatics were detected in 100% of the subslab soil
gas and indoor air samples collected. Chloroform and C5-C8 aliphatics were also detected in the
ambient outdoor air sample, but at lower concentrations than those detected in the indoor air and
subslab soil gas samples. The indoor air chloroform concentrations were generally lower than
the subslab soil gas concentrations; concentrations of C5-C8 aliphatics were higher in the indoor
air samples than in the subslab soil gas samples. The comprehensive results of the subslab soil

gas, indoor air, and ambient outdoor air sampling are presented in Appendix B, Table B.6.

2.1.7 Residential Building 260903

In March and June 2011, 2 basement, 2 subslab soil gas samples, and 1 ambient outdoor air
sample were collected. Replicate subslab soil gas samples were collected at one location.
Chloroform, PCE, and toluene were detected in the subslab soil gas and indoor air samples
collected. Each of these compounds were also detected in the ambient outdoor air samples, but
at comparable or lower concentrations than those detected in the indoor air and subslab soil gas
samples. Of these compounds, PCE and toluene were detected at higher concentrations in indoor
air than in the subslab soil gas; chloroform was detected at lower concentrations in indoor air
than in the subslab soil gas. The comprehensive results of the subslab soil gas, indoor air, and

ambient outdoor air sampling are presented in Appendix B, Table B.7.

2.2 Data Validation

Data validation was performed on all data generated by the analytical laboratory. The Region I,
EPA-NE Data Validation Functional Guidelines for Evaluating Environmental Analyses (12/96)
and the National Functional Guidelines for Superfund Organic Methods Data Review (06/08) do
not address protocols for validation of air analyses; therefore, the data review was conducted
according to the EPA Region 2 guidance entitled “USEPA Hazardous Waste Support Branch:
Validating Air Samples, Volatile Organic Analysis Of Ambient Air in Canister By Method TO-
15 (SOP # HW-31, Revision #4, October 2006)” and included checking holding times, proper
chain-of-custody documentation, tune and calibration results, method and trip blank results,
reporting limits, internal standard recoveries, laboratory control sample (LCS) recoveries, and

field and laboratory duplicate results.
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During the validation process, laboratory data were verified against all available supporting

documentation. Based on this evaluation, qualifier codes were added, deleted, or modified by the

data validator. Using a Region | Tier IV assessment procedure, raw data were examined in detail

to check calculations, compound identification, and/or transcription errors. Validated results

were either qualified or unqualified; if results are unqualified, this means that the reported values

should be used without reservation. Final validated results are annotated with the qualification

codes defined in the EPA Region | Functional Guidelines.

The data validation process results in an assessment of the accuracy, precision, sensitivity, and

completeness of the data sets. These parameters are defined below.

Accuracy: The closeness of agreement between an observed value and an accepted
reference value. The difference between the observed value and the reference value
includes components of both systematic error (bias) and random error.  Accuracy
therefore reflects the total error associated with a measurement. A measurement is
accurate when the value reported does not differ from the true value or known
concentration of the spike or standard. To assess the accuracy of the laboratory
measurements, continuing calibration results, method and trip blank results, percent
recoveries of spiked analytes in LCSs, percent recoveries of internal standards and the
accuracy of the analytical system near the reporting limits were taken into account.
Precision: The agreement among a set of replicate measurements without consideration
of the “true” or accurate value: i.e., variability between measurements of the same
material for the same analyte. Precision can be expressed as the percent relative standard
deviation (%RSD) between initial calibration standards or as the relative percent
difference (RPD) between duplicate samples. To assess the precision of the laboratory
measurements, initial calibration %RSDs and RPDs of detected analytes in field and
laboratory duplicate samples were taken into account.

Sensitivity: The reporting limits for each analyte were evaluated to ensure these were at
or below the project action levels. In addition, the lowest standard used in the initial

calibration of each analyte must be at or below the reporting limit.
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e Completeness: The measure of the amount of validated data obtained compared to that
which was expected to be obtained. The number of valid results divided by the number of
possible individual analyte results, expressed as a percentage, determines the
completeness of a data set. For completeness requirements, valid results are all results not
qualified with an “R” flag. An “R” flag placed on the data by the data validator indicates
that the data are unusable due to deficiencies in the ability to analyze the sample and meet
QC criteria. Results with an “R” flag that are replaced by other analyses, as in the case of
diluted analyses, are not included in the assessment of completeness. None of the data
generated for this program were rejected during validation, indicating 100%

completeness.

The Data Validation Reports are presented in Appendix A.4. The following bullets summarize

the results of the validation:

e Results for select analytes were qualified as estimated (J/UJ) due to initial and/or
continuing calibration nonconformances. Affected analytes and samples were as
follows:

o Building 260206 (Rounds 1 and 2; March and June 2011): Naphthalene in AA-
CP-1, AA-CP-2, IA-CP-1, IA-CP-2, IA-CP-3, SS-CP-1, SS-CP-2, SS-CP-3;

0 Building 260206 (Round 2; June 2011): 1,3-Butadiene, MTBE, toluene, and
ethylbenzene in AA-CP-1, AA-CP-2, IA-CP-1, IA-CP-2, IA-CP-3, SS-CP-1,
SS-CP-2, SS-CP-3;

0 Building 260207 (Round 1; April 2010): Trans-1,3-dichloropropene in 1A-02,
IA-03, 1A-07, SV-01 through SV-15;

0 Building 260207 (Round 2; February 2011): Naphthalene in 1A-01 through 1A-
15, OA-R2-1, OA-R2-2, OA-R2-3, SV-01 through SV-15;

0 Building 260407 (Round 1; March & April 2011): Naphthalene in OA-1, OA-2,
19-SS1, 20-SS1;

0 Building 260407 (Round 2; June 2011): Naphthalene in 17-1A1, 19-1A1, 20-
1AL, 22-1A1, 22-1A2, OA-1, OA-2;

0 Building 260407 (Round 2; June 2011): MTBE and toluene in OA-1 and OA-2;
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Building 260504 (Round 1; March 2011): Naphthalene in 1A-10M-1, 1A-10M-
2, SS-10M-1, SS-10M-2, AA-10M-1,

Building 260504 (Round 2; June 2011): Naphthalene, 1,3-butadiene, MTBE,
toluene, and ethylbenzene in IA-10M-1, IA-10M-2, SS-10M-1, SS-10M-2, AA-
10M-1;

Building 260505 (Round 1; April 2011): MTBE and trans-1,3-dichloropropene
in AA-570-1, IA-70-1, IA-70-2, 1A-70-3, 1A-50-4, 1A-50-5, SS-70-1, SS-
70-2, SS-50-4, SS-50-5;

Building 260505 (Round 2; June 2011): Naphthalene and 1,3-butadiene in AA-
570-1, IA-70-1, IA-70-2, IA-70-3, IA-50-4, IA-50-5, SS-70-1, SS-70-2, SS-
50-4, SS-50-5;

Building 260902 (Round 1; March 2011): Naphthalene in OA, SS1,

Building 260902 (Round 2; June 2011): Naphthalene, MTBE and toluene in 1A-
1, 1A-2, OA;

Building 260903 (Round 1; March 2011): Naphthalene in OA;

Building 260903 (Round 2; June 2011): Naphthalene in 1AL, IA2, OA; and
Building 260903 (Round 2; June 2011): MTBE and toluene in OA.

e Results for select analytes were qualified as nondetects due to method blank

contamination. Affected analytes and samples were as follows:

(0}

Building 260207 (Round 1; April 2010): Tetrachloroethene in OA-01, OA-02,
OA-03;

Building 260407 (Round 1; March and April 2011): Naphthalene in 17-1A1, 22-
1AL, 22-1A2, 19-1A-1, 20-1A1, 17-SS1, 22-SS1, 22-SS2;

Building 260407 (Round 1; March and April 2011): Cs-Cg Aliphatics in 22-
SS2;

Building 260505 (Round 1; April 2011): Naphthalene in IA-70-1, IA-70-2, IA-
50-4,

Building 260902 (Round 1; March 2011): Naphthalene in 1A1, 1A2, IA3, SS2;
and

Building 260903 (Round 1; March 2011): Naphthalene in A1, 1A2, SS1, SS2.
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e Results for select analytes were qualified as nondetects due to trip blank contamination.
Affected analytes and samples were as follows:
o0 Building 260206 (Round 1; March 2011): Toluene in AA-CP-1, AA-CP-2, SS-
CP-3;
0 Building 260207 (Round 1; April 2010): Cy-C1, Aliphatics in 1A-13, I1A-13A, SV-
03, SV-14;
o Building 260207 (Round 2; February 2011): Cs-Cg Aliphatics in 1A-01, 1A-02,
IA-03, 1A-05, IA-07, IA-11, 1A-15, SV-01, SV-04, SV-08, SV-14, SV-15;
o0 Building 260207 (Round 2; February 2011): Naphthalene in IA-05, 1A-15, SV-01,
SV-15;
o Building 260505 (Round 2; June 2011): Methylene chloride in AA-570-1, IA-
70-1, IA-70-2, IA-70-3, SS-70-1; and
0 Building 260505 (Round 2; June 2011): Toluene in SS-70-1, SS-50-4, SS-50-5.

e Results for all TO-15 and APH target analytes were qualified as estimated (J/UJ) due to a
potential leak in the sample train based on the tracer gas test results. Affected samples
were as follows:

0 Building 260902 (Round 1; March 2011): SS1.

e Results for select analytes were qualified as estimated (J) due to co-elution with a non-
target analyte. Affected analytes and samples were as follows:
0 Building 260407 (Round 1; March and April 2011): Acetone in 19-1A1; and
o Building 260505 (Round 1; April 2011): 0-Xylene in SS-70-1.

e Results for select analytes were qualified as estimated (J/UJ) due to field duplicate
variability. Affected analytes and samples were as follows:

0 Building 260407 (Round 2; June 2011): 1,2,4-Trimethylbenzene, 1,2-

dichloroethane, chloroform, ethylbenzene, total xylenes, ethyl acetate, acetone,

carbon tetrachloride, tetrachloroethene, toluene, and trichloroethene in 22-S1;
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0 Building 260407 (Round 2; June 2011): Chloroform, methylene chloride, and
naphthalene in 19-1A1;

0 Building 260504 (Round 2; June 2011): Methylene chloride in IA-10M-1; and

o0 Building 260902 (Round 2; June 2011): Methylene chloride, 1,3-butadiene,
chloroform, ethylbenzene, and total xylenes in 1A2.

e Results for select analytes were qualified as estimated (J/UJ) due to low recoveries in the
laboratory control samples. Affected analytes and samples were as follows:
0 Building 260407 (Round 2; June 2011): Naphthalene in 17-1A1, 19-1A1, 20-1A1,
22-1A1, 22-1A2;
Building 260407 (Round 2; June 2011): MTBE in OA1 and OAZ2;
Building 260902 (Round 2; June 2011): MTBE in 1A1, IA2, OA;
Building 260903 (Round 2; June 2011): Naphthalene in 1AL, IA2; and
Building 260903 (Round 2; June 2011): MTBE in OA.

o O O o

2.3 Data Treatment

This subsection discusses the use and treatment of the analytical data prior to use in the HHRA.

The following guidelines 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”, 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 replicate, the analytical

values for the primary sample and the replicate were averaged together (EPA 1989a and 1989b)
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to provide a single set of values for the field duplicate pair. The following conventions were
used for averaging 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” prior to averaging, the
resulting averaged value was flagged with “J”, 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

- If the detected value is greater than the nondetected value, the average of detected value
and ¥z the nondetected value were used. The resulting averaged value was flagged with
LLJ!!I

- If one sample has a nonrejected value (flagged with “J”, “U”, “UJ” 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, laboratory
detection limits for individual samples can be higher than the method-specified detection limits.
Minimum and maximum SQLs were determined for each non-detect analyte using the sample’s
SQL.

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).
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Rejected values (flagged with “R’) were not included in the total number of samples analyzed.
For replicate 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 mean concentrations and 95-percent Upper Confidence Limits (UCLS) were
calculated using EPA’s Pro UCL version 4.1 and included all detected values and ¥ of the SQL
for non-detected values, used for the calculation of the mean concentrations. 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
used in the HHRA.
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3.0 HUMAN HEALTH RISK ASSESSMENT

3.1 Introduction

This section of the report contains the HHRA for the VI pathway for OU-1. The focus of this
risk assessment is the quantitative, and in some cases qualitative, evaluation of potential risks to
human receptors who have the potential for current and/or future exposure to volatile
contaminants in indoor air attributed to vapor intrusion. Vapor intrusion is a concern for
chemicals that may migrate from the subsurface into a building as a result of contamination in
shallow groundwater throughout the area of interest, originating from the UniFirst and Grace
Source Area properties, or soil and groundwater at the UniFirst Source Area property. As
previously described, three commercial and four residential (including one multi-family)

buildings have been quantitatively evaluated.

3.1.1 Purpose and Scope

The purposes of this HHRA are: 1) to evaluate the potential human health risks that may be
posed by chemical contamination in indoor air within a select number of currently occupied
buildings at the Site; 2) to qualitatively evaluate groundwater and subslab soil gas as evidence
that VI is occurring, and 3) to provide a basis for decisions as to whether response actions to
mitigate the VI pathway are necessary. This risk assessment may also be used qualitatively to
identify site conditions (chemicals, future exposure pathways, locations) of greatest potential

concern.

According to EPA guidelines (EPA, 1989), the risk assessment generally consists of four basic

steps summarized below:

= Hazard ldentification. Selection of those chemicals that are of potential concern for the
assessment of the impact on human health.

= Exposure Assessment. Quantification of the magnitude, frequency, duration and route (e.g.,

inhalation) of actual or potential exposure to chemicals relevant to a site.
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= Toxicity Assessment. Identification of the types of health effects that could be associated
with exposure to these chemicals, determination of the relationship between exposure

(concentration) and the probability of occurrence of the health impact (response).

» Risk Characterization. Estimation of the probability that an adverse health impact may
occur as a result of exposure to chemicals in the amount identified and the uncertainty in

those estimates.

The HHRA for the Site was conducted using methodologies required by EPA guidelines (EPA,
1989; 1992; 2001; 2002a; 2002b; 2004; and 2011c). A risk assessment is intended to be site-
specific; therefore, site-specific information was incorporated into the evaluation whenever
available. In the absence of site-specific information, default assumptions, as specified by EPA

guidance, or professional judgment were used.

The HHRA provides estimates of risk, under both current use and potential future use scenarios,
to both the central tendency exposure (CTE) receptor and the reasonable maximum exposure
(RME) receptor. The CTE receptor is used to represent average exposures occurring at an
exposure point while the RME receptor is used to represent the maximum (upper-bound)
exposure that is reasonably expected to occur at an exposure point. Exposure pathways are
selected based on current and future land use. Exposure assessments model human exposure
according to algorithms in relevant guidelines. Variables contributing most to estimates of risk
or to the uncertainty in the risk assessment have been identified. Each of these steps is discussed

in more detail in the appropriate sections of the report.

This HHRA consists of several sections. Subsection 3.1.2 identifies current and future exposure
points and receptors. Section 3.2, Hazard Identification, describes the selection of chemicals of
potential concern (COPCs) from among the chemicals identified at the Site, and the
determination of Exposure Point Concentrations (EPCs). Section 3.3, Exposure Assessment,
describes the selection of receptors to be evaluated and the calculation of exposure to the
receptors selected. Section 3.4, Toxicity Assessment, summarizes the toxicity of the COPCs
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including both potential carcinogens and noncarcinogens. Section 3.5, Risk Characterization,
includes a summary of Site risks and an uncertainty analysis. Table 1 (Selection of Exposure
Pathways) provides a conceptual model for the Site, identifying the exposure media, exposure

points, receptors, and routes of exposure quantitatively evaluated as part of the HHRA.

3.1.2 Identification of Current/Future Exposure Points and Receptors

The purpose of this section is to briefly describe current and future exposure points and receptors
selected for evaluation in the HHRA, based on land use, Site characteristics, and history.

EPA selected a small number of buildings to be included in the preliminary VI investigation. A

summary of the exposure points evaluated in this risk assessment is provided below by scenario.
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Exposure Point Current Scenario | Future Scenario
Commercial Building 260207 — Spaces 1, 2, and 3 X N/A
Commercial Building 260207 — Combined N/A X
Commercial Building 260206 — Spaces 1, 2, and 3 X N/A
Commercial Building 260206 - Combined N/A X
Residential Building 260504 — Basement X X
Residential Building 260505 — North Unit Basement and X X
First Floor

Residential Building 260505 — South Unit Basement X X
Commercial Building 260407 — Spaces 1, 2, 3,4, and 5 X N/A
Commercial Building 260407 — Combined N/A X
Residential Building 260902 — Basement and First Floor X X
Residential Building 260903 — Basement X X

Notes: N/A — Not applicable

X = Included exposure point

Current Receptors. Current building use includes the following receptors:

e 260207: Commercial workers in Space 2 and storage unit users in Spaces 1 and 3;

e 260206: Daycare workers and daycare children in Spaces 1, 2, and 3;

e 260504: Residents (basement)

e 260505: Residents (North Unit basement and first floor, and South Unit basement);

e 260407: Commercial workers in Spaces 1, 2, 3, 4, and 5;
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e 260902: Residents (basement and first floor); and
e 260903: Residents (basement).

Each of these current receptors is evaluated for exposure to VOCs in indoor air by inhalation
following contaminant migration via the subsurface VI pathway.

Future Receptors. Current residential buildings are assumed to remain residential in the future.
In addition, current commercial buildings are assumed to be used as residences (e.g.,
condominiums) in the future. Because the building located on the UniFirst Source Area property
is currently used for limited occupancy (i.e., storage), future unlimited commercial use was also
evaluated. The future receptors are assumed to be exposed to VOCs in indoor air by inhalation

following contaminant migration via the subsurface 1V pathway.

The following future receptors are identified for each building:
e 260207: Commercial workers and residents using the building (all samples combined);
e 260206: Residents (all samples combined);
e 260504: Residents (basement)
e 260505: Residents (North Unit basement and first floor and South Unit basement);
e 260407: Residents (all samples combined);
e 260902: Residents (basement and first floor); and
e 260903: Residents (basement).

3.2 Hazard Identification

The purpose of this section is the determination of the type and concentration of chemicals
present at the Site and the selection of the COPCs with regard to human health. In addition, this
section summarizes the methodology used to determine exposure point concentrations (EPCs)
for COPCs in indoor air.
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Environmental data used in this hazard identification are from samples that were collected in
2010 and 2011 as part of the VI investigation conducted by the PRPs. These data are presented

in Appendix B and discussed in Section 2.0.

3.2.1 Identification of COPCs

The scope of the HHRA includes identification of COPCs based on the volatile chemical
substances found at the Site. The list of COPCs was developed using the screening process
described below. COPCs were selected individually for each building using a two-step process:
(1) a risk-based screening of concentrations of VOCs detected in indoor air and (2) an evidence-
based screening of VOC detections in both shallow groundwater and subslab soil gas, except for
the building at the UniFirst Source Area property (building 260207) where VOC detections in
either shallow groundwater or subslab soil gas were considered because soil contamination is
present beneath the building. The evidence-based screening was used to indicate that a VOC is
present in indoor air as a result of the VI pathway rather than from an indoor source. The two-

step COPC selection process is described in the following sections.

3.2.1.1 Risk-Based Screening

The maximum detected concentration of each VOC in indoor air at each building was compared
to Regional Screening Levels (RSLs) for residential air published by EPA in November 2011
(EPA, 2011a). RSLs are risk-based concentrations that are intended to assist risk assessors and
others in initial screening-level evaluations of environmental contaminant concentrations. RSLS
are chemical concentrations associated with either a 1x10°® target risk level for potential
carcinogens or a hazard quotient (HQ) of 1 for noncarcinogens. For purposes of COPC
selection, a HQ of 0.1 was used to add a ten-fold measure of safety to reduce the chance of
omitting chemicals from the list of COPCs that could contribute to a total hazard index (HI) of 1.
To accomplish this, RSLs for noncarcinogenic chemicals were divided by 10 prior to comparison
to maximum detected values. Due to the change in toxicity values for PCE, finalized by EPA in
February 2012, RSLs for PCE were calculated using the EPA’s on-line RSL calculator using

default assumptions for residential air (http://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search).
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RSLs are not provided for petroleum hydrocarbon fraction data obtained using the Massachusetts
Department of Environmental Protection (MassDEP) Air-Phase Petroleum Hydrocarbon (APH)
method for C5-C8 aliphatics, C9-C12 aliphatics, and C9-C10 aromatic analyses. In lieu of
RSLs, the maximum detected hydrocarbon fraction concentrations in indoor air were compared
to screening values calculated using the same assumptions used to develop the residential air
RSLs and inhalation Provisional Peer-Reviewed Toxicity Values (PPRTVs) for the APH
fractions developed by the Superfund Health Risk Technical Support Center (EPA, 2009).
Screening values for the hydrocarbon fractions were set at a HQ of 0.1, consistent with the
COPC screening performed for those VOCs with RSLSs.

A maximum detected chemical concentration less than its RSL or screening value indicated that
the excess lifetime cancer risk associated with exposure to that chemical concentration would be
less than one in one million and the HQ associated with exposure would be less than 0.1.
Chemicals detected at concentrations below their screening levels were, therefore, eliminated
from further evaluation. Comparisons of maximum concentrations to screening levels are

presented in Table 2.

3.2.1.2  Evidence-Based Screening

Because indoor air may be impacted by many types of sources, including VI impacts from VOCs
in groundwater migrating from the UniFirst and Grace Source Area properties, VI impacts from
VOC:s in soils beneath and adjacent to the UniFirst Source Area building, the indoor use of VOC
containing products and equipment, off-gassing from building materials and furnishings, and
ambient outdoor air quality, selecting COPCs for indoor air needs to consider the following lines
of evidence:

e The potential for Source Area site-related VOCs in groundwater to migrate to

downgradient locations;

e Whether concentrations of site-related volatile groundwater compounds that have

migrated downgradient of the Source Area properties are present at sufficient
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concentrations to impact soil gas beneath the downgradient buildings, and potentially
impact indoor air quality within the buildings;

e The presence of contaminated soil beneath or near a building;

e The potential for indoor sources to contribute to concentrations of contaminants

measured in indoor air;

e The concentrations of volatile compounds in upwind ambient outdoor air with the

potential to impact indoor air quality; and

e The presence of potential breakdown products of chlorinated VOCs that may have been

produced following migration of parent compounds from groundwater.

Figures 1 through 7 outline the procedure used to determine indoor air COPCs for each of the
buildings included in the VI investigation. As previously mentioned, COPCs were selected
independently for each building.

As the first step in the evidence-based COPC selection process, comprehensive lists of VOCs
detected in groundwater at and downgradient of the UniFirst and Grace Source Area properties
were compiled using 2010 and 2011 groundwater investigation data (see Appendix A.3).
Buildings 260206, 260504, and 260505 are downgradient of the UniFirst Source Area property;
buildings 260407, 260902, and 260903 are downgradient of the Grace Source Area property.
These two lists of detected groundwater VOCs, one for each Source Area property, provides the
site-related VOCs that could potentially be considered indoor air COPCs at the downgradient
buildings. If a VOC was not detected in groundwater, but was detected in indoor air at a
downgradient property, then the finding is likely related to a source other than the Site.
Compounds detected in groundwater include primarily chlorinated VOCs and petroleum-related
compounds. The VOCs detected in groundwater from the UniFirst or Grace Source Area

properties, as appropriate, are shown under the “Groundwater” column of Figures 1 through 7.

For building 260207, the commercial building located on the UniFirst Source Area property, any
indoor air VOCs detected in either groundwater or subslab soil gas were selected as indoor air

COPCs. This approach was used for the building on the UniFirst Source Area property since
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VOCs in groundwater and source soils beneath and adjacent to the building are both sources of
indoor air VOCs. VOCs that were not detected in either groundwater or subslab soil gas were
not considered indoor air COPCs for the VI pathway, even if the maximum detected indoor air
concentration was greater than its residential RSL. Figure 1 shows the evidence-based COPC
selection for building 260207, with indoor air COPCs (also present in either groundwater or
subslab soil gas) highlighted in black.

For the downgradient buildings, subslab soil gas sampling data were then considered to assist in
establishing whether a complete VI pathway exists between groundwater and indoor air. Many
of the same compounds detected in groundwater were also detected in subslab soil gas samples,
with exceedances of EPA soil gas screening levels (i.e., 10-times the residential air RSLS)
identified, including PCE which was consistently detected (see tables in Appendix B). However,
some VOCs that were never detected in groundwater at the Site were detected in the soil gas
samples at the downgradient buildings (e.g., benzene, carbon tetrachloride, and 1,2-
dichloroethane), indicating that the presence of these compounds in soil gas is unrelated to the
Site and suggestive of an unrelated source (e.g., a localized release from a leaking sewer or fuel
line). Some of the compounds not related to the VI pathway exceeded soil gas screening levels
(Appendix B).

For each of the downgradient buildings, any indoor air VOCs detected in both groundwater and
subslab soil gas were selected as COPCs. This approach was used for the downgradient
buildings since only groundwater serves as a source of site-related VOCs to subslab soil gas and
ultimately indoor air. Awvailable indoor air data for each building were considered in the
selection of indoor air COPCs. VOCs that were not detected in both groundwater and subslab
soil gas were considered unrelated to the Site, and not selected as COPCs. Figures 2 through 7
show the evidence-based COPC selection for the six downgradient buildings, with indoor air
COPCs (present in both groundwater and subslab soil gas) highlighted in black.

As a final step of the COPC selection process, the lists of indoor air COPCs were reviewed to

assure that all breakdown products of the significant chlorinated site-related VOCs (PCE, TCE,
and 1,1,1-trichloroethane) had been selected as indoor air COPCs, even if the compound was not
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detected in the subslab soil gas samples or in groundwater. PCE breakdown products include:
TCE, cis- and trans-1,2-dichloroethene, 1,1-dichloroethene, and vinyl chloride; TCE breakdown
products include: cis- and trans-1,2-dichloroethene, 1,1-dichloroethene, and vinyl chloride; and
1,1,1-trichloroethane breakdown products include: 1,1-dichloroethane, 1,1-dichloroethene, and

vinyl chloride. None of these breakdown products had been omitted from the lists of COPCs.

Detections of VOCs in upwind ambient outdoor air samples are also included in Figures 1
through 7. Though these results are not used in the COPC screening process, the ambient
outdoor air sampling results may be used to frame the risk characterization results, as necessary.
Indoor air COPCs for each building included in the VI investigation, considering both the risk-

based and evidence-based screening, are presented in Table 2.

3.2.1.3  Chemicals Selected as COPCs

The following lists the indoor air COPCs selected for each building:

260207: 1,2,4-Trimethylbenzene, 1,4-dichlorobenzene, benzene, carbon tetrachloride,
chloroform, ethylbenzene, naphthalene, PCE, TCE, C5-C8 aliphatics, and C9-C12
aliphatics;

e 260206: Bromodichloromethane, chloroform, ethylbenzene, and xylenes;

e 260504: Chloroform, ethylbenzene, naphthalene, and xylenes;

e 260505: Chloroform, ethylbenzene, and naphthalene;

e 260407: Acetone, chloroform, and naphthalene;

e 260902: Chloroform and naphthalene; and

e 260903: Chloroform.

3.2.2 Determination of Exposure Point Concentrations

To evaluate the magnitude of potential human exposures, the concentration of each COPC in
indoor air must be estimated. An estimate of this concentration is referred to as an EPC. EPCs

were determined for the COPCs for each exposure point.
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For the building located on the UniFirst Source Area property, whenever possible, the 95% UCL
on the arithmetic mean has been calculated and used as the EPC for both the RME and CTE
exposure cases, except when the 95% UCL was greater than the maximum detected
concentration, in which case the maximum detected concentration was used. The 95% UCLs
were calculated using EPA’s program ProUCL Statistical Software Version 4.1 (EPA, 2011b).

Appendix C contains documentation for the calculation and selection of the 95% UCL values.

For the remaining commercial buildings and all the residential buildings where a small number
of indoor air samples were collected or the samples were collected from unique exposure
locations (e.g., Space 1 at building 260206), the maximum detected concentration at each
exposure point was used as the EPC for both the RME and CTE scenarios. In addition, for the
future scenario where building usage and configuration is unknown, the maximum detected
concentration of each COPC was used as the EPC for both the RME and CTE scenarios.

EPCs for the COPCs selected for the current exposure points are presented on Tables 3.1.RME
and 3.1.CT; EPCs for the COPCs selected for the future exposure points are presented on Tables
3.2.RME and 3.2.CT.

3.3 Exposure Assessment

The purpose of the exposure assessment is the quantification of the extent, frequency and
duration of actual or potential exposure to chemicals by pathways relevant to the Site, and

activities of the potential receptors.

Consistent with EPA (1989 and 1991) guidance, plausible exposures under both current and
future land-use scenarios were evaluated in the HHRA. Accordingly, potential human receptors
were identified for both current and potential future land-use scenarios at the Site. The current
land-use scenario examines the potential for human exposure under current site conditions, while
the future land-use scenario evaluates potential exposures following possible changes in site land

use (assuming no remedial action occurs).
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3.3.1 Calculation of Dose

Part of the exposure assessment is to identify exposure equations to be used in the risk
assessment and to document assumptions made for each of the parameters used in these
equations. The selection of exposure equations and assumptions is based both on available

guidance and professional judgment.

EPA guidance or documents used in the exposure assessment include RAGS, Part A (EPA,
1989); Exposure Factors Handbook (EPA, 2011c); RAGS, Part E Supplemental Guidance for
Dermal Risk Assessment (EPA, 2004).

3.3.1.1  Selection of Exposure Equations

Tables 4.1.RME and CT and 4.2.RME and CT provide the medium-specific equations used for
the calculation of carcinogenic and noncarcinogenic chronic daily exposure. The equations are
used for calculating a lifetime average daily dose (LADD) relevant to cancer risk (i.e., cancer
intake) or for calculating an average daily dose (ADD) relevant to noncancer risk (i.e., noncancer
intake).

3.3.1.2  Exposure Parameters

The exposure parameters used for each of the receptors evaluated in the risk assessment are
described below and are presented in Tables 4.1.RME and CT (current scenario) and 4.2.RME
and CT (future scenario). The exposure parameters are presented below, discussed by receptor.

Current and Future Commercial Worker Exposure Parameters. For commercial workers
exposed via the inhalation pathway, the exposure time was assumed equivalent to a typical 8-
hour work day for both the CTE and RME cases (EPA, 2011c). It was assumed that commercial
workers are exposed to indoor air for 250 days/year for the RME case and 219 days/year for the
CTE case (EPA, 2004). The default high-end exposure duration of 25 years was used for the

WellsG&H_VI_HHRA_April 2012 3-11
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RME case, while an average exposure duration of 9 years was used for the CTE case (EPA,
2004). Asrecommended in RAGS (EPA, 1989), the averaging time for non-carcinogens was set
equal to the exposure duration, and the averaging time for carcinogens was the standard EPA

lifetime duration (70 years).

Current Storage Unit User Exposure Parameters. For the storage unit user at building
270207, the exposure time was assumed to be 4 hours per day for the RME case and 2 hours per
day for the CTE case (professional judgment). It was assumed that storage unit users are
exposed to indoor air for 250 days/year for the RME case (EPA, 2004) and 125 days/year for the
CTE case (professional judgment). The default high-end exposure duration of 25 years was used
for the RME case (EPA, 2004), while an average exposure duration of 9 years was used for the
CTE case (professional judgment). The averaging time for non-carcinogens was set equal to the
exposure duration, and the averaging time for carcinogens was the standard EPA lifetime
duration (70 years).

Current Daycare Worker Exposure Parameters. For daycare workers at building 260206, the
exposure time was assumed to be 11 hours per day for the RME scenario (based on site-specific
information) and 8 hours per day for the CTE scenario (EPA, 2011c). All other exposure

parameters were the same as those used for the current and future commercial worker.

Current Daycare Child Exposure Parameters. For a daycare child at building 260206, the
exposure time was assumed to be 11 hours per day for the RME scenario (based on site-specific
information) and 8 hours per day for the CTE scenario (professional judgment). It was assumed
that the daycare child is exposed to indoor air for 250 days/year (50 weeks) for the RME case
and 225 days/year (45 weeks) for the CTE case (professional judgment). The exposure duration
of 7 years was used for the RME case (based on site-specific information), while an average
exposure duration of 4 years was used for the CTE case (professional judgment). The averaging
time for non-carcinogens was set equal to the exposure duration, and the averaging time for

carcinogens was the standard EPA lifetime duration (70 years).
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Current and Future Resident Exposure Parameters. For the adult and child resident, the
exposure time was assumed to be 24 hours per day for the RME scenario (EPA, 2011c) and 16
hours per day for the CTE scenario (EPA, 2011c). It was assumed that adult and child residents
are exposed to indoor air for 350 days/year (50 weeks) for both the RME and CTE cases (EPA,
2004). The exposure durations of 24 years and 6 years, respectively, were used for the RME
adult and child, while exposure durations of 7 years and 2 years, respectively, were used for the
CTE adult and child (EPA, 2004). The averaging time for non-carcinogens was set equal to the
exposure duration, and the averaging time for carcinogens was the standard EPA lifetime

duration (70 years).

3.4  Toxicity Assessment

The toxicity assessment identifies the potential effects that are associated with exposure to a
given chemical. The USEPA evaluates two types of toxic effects: carcinogenic effects and non-

carcinogenic effects.

To quantify non-carcinogenic effects, EPA has derived inhalation reference concentrations
(RfCs) in units of ug/m® that are “an estimate (with uncertainty spanning perhaps an order of
magnitude) of a daily exposure to the human population (including sensitive subgroups) that is
likely to be without an appreciable risk of deleterious effects during a lifetime” (USEPA, 1989).
Table 5 presents non-cancer toxicity data for the inhalation pathway.

To quantify carcinogenic effects for inhalation exposures, EPA has derived unit risk (UR) factors
for those chemicals found to cause a concentration-related, statistically significant increase in
tumor incidence in an exposed population relative to the incidence of tumors observed in an
unexposed population. These concentration-related incidence rates may be derived from animal
or human studies. Unit risk factors are upperbound estimates of the excess lifetime cancer risk
estimated to result from continuous exposure to 1 ug/m® in air. Unit risk factors are expressed as
risk per ug/m® or (ug/m®)™*. The weight-of-evidence classifications for carcinogenic COPCs for
the inhalation pathway are presented in Table 6.
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Toxicity data presented are from the EPA Integrated Risk Information System on-line database
(USEPA, 2012), the EPA Superfund Technical Support Center (STSC), the California
Environmental Protection Agency (CalEPA), and the Agency for Toxic Substances and Disease
Registry (ATSDR). The selection of toxicity values was based on the EPA (2003) recommended
hierarchy for human health toxicity values. The EPA (2003) memorandum on human health
toxicity values describes a three-tiered hierarchy that consists of: Tier 1 — Integrated Risk
Information System (IRIS); Tier 2 — Provisional Peer Reviewed Toxicity Values developed by
STSC; and Tier 3 — Other Toxicity Values, including EPA and non-EPA sources, such as
CalEPA, ATSDR, and the Health Effects Assessment Summary Tables.

The quantitative evaluation of potential risks for carcinogens with a mutagenic mode of action
(i.e., TCE-induced kidney tumors) followed EPA guidance entitled Supplemental Guidance for
Assessing Susceptibility from Early-Life Exposure to Carcinogens (EPA, 2005). Specifically, the
quantification of cancer risks for child receptor involves the use of age-dependent adjustment
factors (ADAFs). An ADAF of 10 was used for childhood exposures occurring from birth to 2
years of age, and an ADAF of 3 was used for exposures occurring between the ages of 2 and 16
(EPA, 2005). An ADAF of 1 was used for adult exposures. This methodology is further
discussed in Section 3.5.1.

MassDEP has developed UR values for TCE and PCE that are different than those used by EPA.
The MassDEP UR for TCE is 1.7 x 10°® (ug/m®)™* compared to EPA’s value of 4 x 10°® (ug/m®)*
for all types of cancers combined (non-Hodgkins lymphoma and kidney and liver tumors). The
MassDEP UR for PCE is 1 x 10® (ug/m®)™ compared to EPA’s value of 2.6 x 107 (ug/m®)™.
The impact of the MassDEP UR values on the conclusions of this risk evaluation is discussed in

Section 3.5.3 Description of Uncertainties.

3.5 Risk Characterization

Risk characterization combines estimates of exposure with toxicity data to develop estimates of
the probability that an adverse effect will occur under the specified conditions of exposure. The
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risk characterization was divided into three phases: 1) risk estimation; 2) risk description; and

3) uncertainty analysis.

Risk estimation is undertaken by combining the toxicity factors and exposure assessment
equations to calculate estimates of risks. Noncarcinogenic risks are reported as Hazard Indices
(HIs), which are the sum of individual COPC Hazard Quotients (HQs) for the pathway. Only
HQs from COPCs that affect the same target organ are summed to generate Hls. Estimates of
carcinogenic risks are reported as incremental lifetime cancer risks (ILCRs). Current practice
considers carcinogenic risks to be additive when assessing exposure to a mixture of hazardous
substances. Risk estimation discusses the calculation of ILCRs and HI. The significance of the
risk estimates are discussed relative to risk management guidelines set forth in EPA policy. The
uncertainty analysis describes and quantifies, where possible, the impact of data uncertainty and

variability, exposure assumptions, and toxicity values on estimates of risk.

3.5.1 Risk Estimation

Noncancer risk is estimated by means of a HQ. To calculate noncarcinogenic HQs, the ADDs,

calculated as described in subsection 3.3.1, were divided by the RfCs as follows:

HQ = ADD / RfC

The sum of this ratio for all COPCs that have the same target organ or type of toxicity is termed
the pathway HI. The HI is useful as a reference point for gauging potential effects of
environmental exposures to complex mixtures. In general, Hls that are less than 1 indicate that
adverse health effects are unlikely; if the HI is greater than 1, there may be an increased concern
for potential non-cancer health effects, although the relative value of a HI above 1 cannot be

translated into an estimate of the severity of the hazard.

Total pathway Hls, assuming additivity of effects, are presented on Tables 7.1 through 7.9.
However, in cases where the total pathway HI for a receptor exceeded 1, only COPCs having
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similar systemic effects (i.e., target organs) were summed for each pathway and medium. Target
organ His are presented on Tables 9.1 through 9.32.

The cancer risk of each receptor is estimated by means of an ILCR. EPA (1991) states that
where the cumulative incremental current or future carcinogenic risk to a receptor is less than
10, and where the noncarcinogenic HI is less than 1, action generally is not warranted unless

there are adverse environmental impacts or other site-specific considerations.

To calculate the ILCR, the chemical-specific LADDs, calculated as described in subsection
3.3.1, were multiplied by URs as follows:

ILCR =UR x LADD

The resulting value represents the upper-bound probability that an individual could develop
cancer over his or her lifetime due to exposure to potential carcinogens under the conditions
specified in the exposure scenario. For example, carcinogenic risk levels of 10 and 10
represent a one-in-one-million chance and a one-in-ten-thousand chance, respectively, that an

individual could develop cancer over a lifetime.

TCE was selected as a COPC at Building 260207. For the future resident at this building, the
quantification of potential cancer risks for carcinogens with a mutagenic mode of action (i.e.,
TCE-induced kidney tumors) followed the EPA guidance entitled Supplemental Guidance for
Assessing Susceptibility from Early-Life Exposure to Carcinogens (EPA, 2005). The
quantification of cancer risks for future residents involves the use of ADAFs. Specifically, an
ADAF of 10 was used for exposures occurring to children from birth to 2 years of age and an
ADAF of 3 was used for exposures occurring between the ages of 2 and 16. The following
general equation demonstrates how ADAFs were incorporated into the risk calculations:

Risk = Exposure concentration (ug/m®) x UR (ug/m®)™* x ADAF
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The ADAFs are only applicable to the unit risk for kidney tumors associated with TCE exposure
(1 x 10° [ug/m®]™). ADAFs were not applied to the unit risk associated with TCE-induced liver
tumors and non-Hodgkins lymphoma (3.1 x 10 [ug/m®]™) since these types of cancers were not
associated with a mutagenic mode of action. The early life cancer risk calculation for the child
resident (ages birth to 6 years) is provided in Table 7.9.RME and CT.

The older child was included with the 24-year adult exposure to TCE in order to include the
ADAF of 3 applicable to ages 6 through 16. These calculations are provided in Table 7.8.RME
and CT. The total receptor ILCRs are presented on Tables 9.1 through 9.32.

3.5.2 Risk Description

This subsection summarizes the human health risks potentially associated with exposures to
COPCs in indoor air. Individual chemical-specific carcinogenic risks are expressed as
probabilities of developing cancer (i.e., ILCRSs), while noncarcinogenic risks are expressed as
Hls. All carcinogenic and noncarcinogenic risks were calculated using both CTE and RME
methods. The RME represents the reasonable maximum exposure and risk a receptor may

receive from a property/area. The CTE represents the average exposure and risk at a property.

Tables 9.1 through 9.32 present target-organ specific HIs, which are discussed if a medium-
specific HI exceeds 1. For the residential receptors, child and adult ILCRs have been summed to
present the total receptor cancer risk. However, because the child receptor is the most sensitive
receptor for the estimation of noncarcinogenic risks, only the child receptor Hls have been

presented on these tables for this receptor.
3.5.2.1  Description of HI Estimates
HI estimates represent the risk of health effects other than cancer from exposure to COPCs.

Tables 7.1 through 7.9 present the non-carcinogenic risks by receptor for each of the exposure
points. When a receptor-specific HI for an exposure medium exceeded 1, HIs were segregated
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by target organ and discussed as to whether target organ-specific HIs exceed the risk
management guideline. Target organ Hls are presented on Tables 9.1 through 9.32.

Target organ Hls are less than or equal to 1 at all buildings including all downgradient residential
buildings, except for the future child resident at building 260207 should this building be used for
residential purposes in the future. For this exposure point, target organ His for the respiratory
system (RME HI of 6; CTE HI of 4) and nervous system (RME HI of 2) exceed 1 primarily due
to the presence of naphthalene and PCE in indoor air. Though naphthalene was detected in
shallow groundwater on the UniFirst Source Area property, it was only detected in one
monitoring well (UC5) at a low concentration (2 ug/L) over the past two years. It should further
be noted that naphthalene was only detected at one subslab soil gas location (SV-02) at a
maximum detected concentration of 1.1 ug/m?®, while it was detected in all but one of the indoor
air sampling locations at a maximum detected concentration of 16 ug/m*. The low
concentrations in groundwater and subslab soil gas suggest that naphthalene is present in indoor
air primarily due to an indoor source. In contrast, PCE was detected consistently and at high
concentrations in the subslab soil gas, indicating that PCE in indoor air is present primarily as a
result of a complete VI pathway. Considering only PCE, the future target organ RME HI of 2 for
the nervous system attributable to vapor intrusion would still exceed the EPA risk management
guideline of 1.

3.5.2.2  Description of ILCR Estimates

Estimates of ILCR represent the incremental risk of cancer from the Site. Tables 7.1 through 7.9
present the cancer risks by receptor. ILCRs were summed for the young child and adult
receptors to derive a total receptor risk for the residential receptors. The total receptor cancer
risks, summed for the adult and child receptors where appropriate, are presented on Tables 9.1
through 9.32.

ILCRs are less than or equal to 1 x 10™ for all buildings including all downgradient residential

buildings except for the future resident at buildings 260207 and 260407 (described in paragraphs
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further below) should these buildings be used for residential purposes in the future. Current

ILCRs are estimated to be within the risk range for:
e the commercial worker at building 260207 (Space 2, 1 x 10° [RME] and 4 x 10°®

[CTED);

the commercial worker at building 260407 (Space 1, 2 x 10 [RME]; Spaces 2, 3 and 4,
3 x 10°° [RME]; Space 5, 1 x 10* [RME] and 4 x 10° [CTE]);

the storage unit user at building 260207 (Space 1, 2 x 10° [RME] and 2 x 10 [CTE]
and Space 3, 1 x 10®° [RME]);

the daycare worker at building 260206 (Space 1, 2 x 10”° [RME] and 3 x 10° [CTE] and
Spaces 2 and 3, 2 x 10° [RME] and 4 x 10° [CTE]);

the daycare child at building 260206 (Spaces 1 and 3, 4 x 10° [RME] and 2 x 10°®
[CTE]; Space 2, 5 x 10° [RME] and 2 x 10°® [CTE]);

the resident at building 260504 (Basement; 3 x 10° [RME] and 7 x 10 [CTE]);

the resident at building 260505 (North Unit, Basement, 6 x 10° [RME], and First Floor,
5 x 10°° [RME]; South Unit, Basement, 3 x 10° [RME] and 5 x 10°® [CTE]);

the resident at building 260902 (Basement, 8 x 10° [RME] and 2 x 10°® [CTE]; First
Floor, 2 x 10°® [RME]); and

the resident at building 260903 (Basement, 1 x 10° [RME] and 3 x 10°® [CTE]).

Future ILCRs are estimated to be within the risk range for:

the commercial worker at building 260207 (8 x 10" [RME] and 3 x 10° [CTE]);

the resident at building 260206 (6 x 10° [RME] and 1 x 10 [CTE]);

the resident at building 260504 (3 x 10° [RME] and 7 x 10°® [CTE]);

the resident at building 260207 (8 x 10™ [CTE]);

the resident at building 260505 (North Unit, Basement, 6 x 10 [RME], and First Floor, 5
x 10" [RME]; South Unit, Basement, 3 x 10° [RME] and 5 x 10° [CTE]);

the resident at building 260902 (Basement, 8 x 10° [RME] and 2 x 10°® [CTE], and First
Floor, 2 x 10°® [RME]);

the resident at building 260903 (Basement, 1 x 10° [RME] and 3 x 10°® [CTE]); and

the resident at building 260407 (1 x 10 [CTE]).
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ILCRs for all other current and future receptors and exposure points are less than or equal to 1 x
10°,

For commercial building 260207 used as a residence in the future, the future resident ILCR is 4 x
10™. The primary risk contributing COPCs are 1,4-dichlorobenzene (ILCR of 2 x 10™*) and
naphthalene (ILCR of 2 x 10™%), with a lesser contribution from PCE (ILCR of 9 x 10°). As
previously discussed in Section 3.5.2.1, naphthalene is likely present in indoor air primarily due
to an indoor source because of the low concentrations in groundwater and subslab soil gas.
Similarly, 1,4-dichlorobenzene was only detected in shallow groundwater in one monitoring well
(UC18) at a low concentration (1 ug/L) over the past two years, and only sporadically detected at
low concentrations in subslab soil gas, suggesting that 1,4-dichlorobenzene is present in indoor
air as a result of an indoor source. In contrast, PCE was detected consistently and at high
concentrations in the subslab soil gas, indicating that PCE in indoor air is present primarily as a
result of a complete VI pathway. Considering only PCE, the future ILCR of 9 x 10° would not

exceed 1 x 107,

For commercial building 260407 used as a residence in the future, the future resident ILCR is 6 x
10™. The primary risk contributing COPC is chloroform (ILCR of 6 x 10™*), with a lesser
contribution from naphthalene (ILCR of 9 x 10°®). The risk is associated with a maximum
detected concentration of chloroform in Space 5. Though chloroform was detected in the
subslab soil gas and indoor air samples throughout the building, all other indoor air detections of
chloroform (Spaces 1 to 4) were low (maximum of 1.2 ug/m®) and would not be associated with
a risk above EPA’s risk management guidelines. In addition, chloroform has only been detected
at low concentrations (maximum of 3 ug/L) in shallow groundwater in the vicinity of this
commercial building. Therefore, the maximum detected concentration of chloroform appears to
be associated with an indoor source within Space 5. Though naphthalene was detected in
shallow groundwater downgradient of the Grace Source Area property, it was only detected in
one monitoring well (UC13) at a low concentration (0.6 ug/L) over the past two years. This
monitoring well is not located in the vicinity of building 260407. In addition, naphthalene was
only sporadically detected at low concentrations in the soil gas beneath the building. Therefore,
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naphthalene is likely present in indoor air due to an indoor source. Considering chloroform and
naphthalene are likely present in indoor air due to an indoor source, there would be no

carcinogenic risk estimated for the complete VI pathway for building 260407.

As previously mentioned, the subslab soil gas and indoor air data collected to date suggests that
some COPCs present in indoor air may not be present primarily as a result of the VI pathway.
The following table summarizes the RME ILCRs and HIs for buildings with indoor air COPCs
that may not be primarily associated with the VI pathway, as well as the RME ILCRs and Hls for
the same buildings, following the removal of those COPCs that appear to be present primarily as
a result of an indoor source unrelated to the VI pathway.

h Building | COPCs Potentially Scenario ILCR/HI ILCR / HI without
z from Indoor Source (all COPCs) COPCs Potentially
<H from Indoor Source
E 260207 | Naphthalene, 1,4- | Commercial 1x10™; 0.6 2x10° 0.4
: Dichlorobenzene Worker (Space 2)
U Storage Unit User | 1x10™; 0.5 1x10°% 0.2
o (Space 3)
a Storage Unit User | 2x10™; 0.2 8x107; 0.1
[y (Space 1)
> Commercial 8x107; 2 4x10%0.9
-l Worker (Spaces 1
: to 3)
u Future Resident 4x10%9 2x107; 4
u (Spaces 1 to 3)
4{ 260504 | Ethylbenzene, Resident 3x10%;0.7 3x10™;0.6
ﬂ Xylenes
ﬁ 260407 | Chloroform, Commercial 1x10% 0.2 NA,; 0.008
w Naphthalene Worker (Space 5)
7)) Future Resident 6x107%1 NA; 0.3
: (Spaces 1 to 5)

NA — No carcinogenic COPCs remain
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Though PCE was not found at significant concentrations for worker exposure in any indoor air
samples, subslab soil gas concentrations of PCE are substantially greater than the EPA soil gas
screening level (EPA, 2011a) for commercial properties at commercial buildings 260207 and
260206. In addition, subslab soil gas concentrations of TCE are higher than the EPA soil gas
screening level for commercial properties at commercial building 260207. The presence of
elevated concentrations of PCE in subslab soil gas beneath commercial buildings 260207 and
260206, as well as elevated concentrations of TCE in subslab soil gas beneath commercial
building 260207, indicates a potential for future vapor intrusion to occur if building conditions
were to change (e.g., if further cracks occurred in the foundation/subslab, etc.).

3.5.3 Description of Uncertainties

Estimation of risks to human health that may result from exposure to chemicals in the
environment is a complex process that often requires the combined efforts of multiple
disciplines. Each assumption, whether regarding the toxicity value to use for a particular
chemical or the value of a parameter in an exposure equation, has a degree of variability and
uncertainty associated with it. In each step of the risk assessment process, beginning with the
data collection and analysis and continuing through the toxicity assessment, exposure
assessment, and risk characterization, conservative assumptions are made that are intended to be
protective of human health and to ensure that risks are not underestimated. The following
subsections provide a discussion of the key uncertainties that may affect the final estimates of

human health risk in this risk assessment. Uncertainties are arranged by topic.

3.5.3.1  Environmental Sampling and Analysis

The process of environmental sampling and analysis results in uncertainties from several
sources, including errors inherent in sampling procedures or analytical methods. One area of
uncertainty is sampling procedures. Since it is not possible to continuously sample the indoor air
of a building, two or more samples were taken from each building on a given day during the

heating season and the results were considered to be representative of the VOCs present in
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indoor air throughout the building over time. To try to reduce this uncertainty, two rounds of
indoor air sampling were conducted for the downgradient buildings, one during the heating
season and one during the cooling season. Two rounds of indoor air sampling were also

conducted at the UniFirst Source Area property building.

3.5.3.2  Analytical Data Quality

Errors (e.g., over- or underestimation of concentrations) can occur during sample analysis. Data
were qualified during validation due to various quality control nonconformances. The data
validation reports that summarize these nonconformances, and the potential biases on the data,

are included in Appendix A.4.

Due to uncertainty of quantification, individual chemicals were sometimes listed as detected, but
with the value qualified as estimated by laboratory qualification or validation procedures. The
estimated value was used in the risk assessment. In some cases, analytical errors or sampling
errors resulted in the rejection of data, which decreased the amount of data available and
increased uncertainty associated with the representativeness of the detected chemical concen-

trations.

In addition, the values reported as non-detected may actually range from non-detect (i.e., not
present) up to the value of the SQL. The replacement of non-detects with a value equal to one-
half the SQL for calculation of the arithmetic mean is intended to be reasonably conservative, but
could over- or underestimate the actual constituent concentrations present in the environmental

media.

3.5.3.3  Selection of Chemicals for Evaluation
The maximum detected chemical concentrations in indoor air were compared to EPA RSLs for
residential air. Chemicals whose maximum concentrations were below their respective cancer

screening value or 10-percent of their noncancer screening value were not carried through the

assessment. It is unlikely that this risk-based screening excluded chemicals that would be of
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concern, based on the conservative exposure assumptions and conservatively derived toxicity
values that are the basis of the screening levels. Although following this methodology does not
provide a quantitative risk estimate for all chemicals, it focuses the assessment on the chemicals
accounting for the greatest risks (i.e., chemicals whose maximum concentrations exceeded their
respective screening value), and, although the overall risk estimates are uncertain, it is not

expected that actual risks will be significantly greater than estimated risks.

In addition, VOCs in indoor air that were determined to be present as a result of a background
indoor source, unrelated to the VI pathway, were not quantitatively evaluated. Some of these
VOCs that were not related to the VI pathway exceeded residential air RSLs and may be
associated with increased risk to building occupants. Other indoor sources of VOCs may be
investigated and addressed by building occupants to reduce the risk associated with the presence

of VOCs from indoor sources (e.g., hobbies, cleaning products, fuel oil leakage).

3.5.3.4 Toxicological Data

Uncertainty is associated with the toxicity values and toxicity information available to assess
potential adverse effects.

The unit risk, or UR, is a plausible upper bound estimate of carcinogenic potency used to
calculate cancer risk from exposure to carcinogens, by relating estimates of lifetime average
chemical exposure to the incremental probability of an individual developing cancer over a
lifetime. The URs developed by the USEPA are plausible upper bound estimates, which means
that the USEPA is reasonably confident that the actual cancer risk will not exceed the estimated
risk calculated using the UR. There are uncertainties associated with the use of animal studies to

predict cancer risk in humans.
MassDEP has developed UR values for PCE and TCE that are different than those used by EPA.

To address this difference the MassDEP UR values for these two compounds have been used to

estimate the carcinogenic risk to receptors. Footnotes on Tables 9.1 through 9.32 present the
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cumulative receptor cancer risks using the MassDEP unit risk values for PCE and TCE. No
differences in the conclusions of the risk assessment occur using MassDEP toxicity values.

3.5.3.5 Exposure Assessment

The primary areas of uncertainty affecting exposure parameter estimation involve the
assumptions regarding the estimation of exposure point concentrations and the parameters used
to estimate chemical doses. The uncertainties associated with these various sources are

discussed below.

Because few samples are collected in most buildings, the maximum concentration is used in the
estimation of potential risks. This may over or underestimate the concentration that individuals

may be exposed to.

Conservative estimates of the mean exposure point concentrations could be calculated for 2
locations. EPA’s software program, Pro UCL version 4.1, was used to determine 95-percent
UCLs for the eastern and western portions of the building on the UniFirst Source Area property.
The use of this program is believed to result in the more accurate estimation of EPCs than
previously used methods.

The exposure assumptions selected for this evaluation were based on CTE and RME cases. The
exposure assumptions were selected t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>