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SUPPLEMENTAL HUMAN HEALTH RISK ASSESSMENT - SOURCE AREA UTILITY
WORKER

1.0 INTRODUCTION

MACTEC has prepared this Supplemental Human Health Risk Assessment (HHRA) for the Centredale
Manor Restoration Project (CMRP) Superfund Site (Site) m North Providence, Rhode Island, at the
request of the United States Environmental Protection Agency (USEPA). This Supplementai HHRA
provides evaluations of source area utility worker exposures that were not included in the November 2005
Interim Final Baseline Human Health Risk Assessment, Centredale Manor Restoration Project Superfund
Site, North Providence, Rhode Island (MACTEC, 2005). This Suppiemental HHRA has been conducted
in accordance with the USEPA Risk Assessment Guidance for Superfund (RAGS) Parts A, D, E, and F
(USEPA, 1989, 2001a, 2001b, 2009), as weil as USEPA Region I risk asscssment guidance contained in
Risk Updates (USEPA, 1994, 1995, 1999), and the procedurcs identified in the 2005 Interim Final
Baseline HHRA. Therefore, this supplemental HHRA does not repeat the techmical summary of the
exposure assessment and risk calculation procedures that are contained in that 2005 HHRA. This
Supplemental HHRA identifies the receptor scenario, the data used in the risk assessment, and presents
the results of the assessment. The 2005 HHRA did not ¢valuate groundwater exposures and therefore, the
process for selection of chemicals of potential concern (COPCs) for groundwater is discussed below. This
Supplemental HHRA includes vapor modeling using the Virginia Department of Environmental Quality’s
mode] to evaluate exposure of workers to volatiles in a construction/utility treneh. Since this model was

not utilized in the 2005 HHRA its use is described within this Supplemental HHRA.

The main area of the Site, consisting of approximately 9.04 acres, is located in North Providence, Rhode
Island, just south of Route 44 on the eastern bank of the Woonasquatucket River. The main area of the
Site is known as 2072 and 2074 Smith Street where eurrently there are two apartment complexes and
three capped areas. The remaining portions of the Site consist of reaches, man-made ponds, and wetlands
associated with the Woonasquatucket River. The purpose of this supplemental HHRA is to evaluate
potential exposure of a utility worker to groundwater in the Source Area, as shown in Figure 2 of the
Interim Final Baseline Human Health Risk Assessment, Centredale Manor Restoration Project Superfund

Site (MACTEC, 2005),
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This report is organized as follows:

Section 2.0 Hazard Identification
Section 3.0 Exposure Assessment
Section 4.0 Toxicity Assessment

Section 5.0 Risk Characterization
Section 6.0 Uncertainty Analysis

Section 7.0 Conclusions

2.0 HAZARD IDENTIFICATION

The objectives of this section are to present an orderly compilation of the available analytical data on the
hazardous substances present at the site, to identify data sets suitable for use in a quantitative risk

evaluation, and to identify COPCs upon which the quantitative assessment of risk will be based.

This risk assessment is focused on utility worker exposure to groundwater in the Source Area. Data
associated with 38 groundwater monitoring weils in the vicinity of the Source Arca are evaluated in this
risk assessment. The 109 groundwater samples considercd here were collected between March 1999 and
February 2008. Table 1 identifies the monitoring wells considered to be representative of source area
groundwater. Groundwater samplcs were analyzed for one or more of the following: volatile organic
compounds (VOCs), semi-volatile organic compounds {(SVOCs}, dioxins/furans, inorganics, and metals.
Thirty-one samples were analyzed for both total metals and inorganics and dissoived metals and
inorganics. Four additicnal groundwater samples were analyzed for total metals only. All available data
have been deemed usable and were included in the risk assessment, with the exception of the 2008 LEA
VOC results and total metals results. The LEA VOC data were identified by USEPA as suitable for
qualitative use only, and, accordingly, will only be used in a qualitative discussion in the Uncertainty
Analysis. Because the underlying assumption of the dermal exposure model is that chemicals dissolved
in water may diffuse through the skin, dissolved metals and inorganics data are used to characterize
dermal exposure in this risk assessment. However, estimates of cancer risk and non-cancer hazard
incorporating total metals and inorganics groundwater data are also presented in the Uncertainty Analysis

for comparison purposes. The analytical data used in the risk assessment are summarized in Table 2.
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Analytical results for each of the groundwater samples are presented in Appendix A, The selection of
COPCs was conducted following USEPA guidance (USEPA, 1989}).

Chemicals that are infrequently dctected may be artifacts due to sampling, analytical, or other
considerations, and may not be related to site operations or disposal practices. Based on RAGS Part A
(USEPA, 1989), a chemical is considered for elimination from the quantitative risk assessment if: 1) itis
detected infrequently in one or perhaps two environmental media; 2) it is not detected in any other
sampled media or at high concentrations; and 3} there is no rcason to believe that the chemical may be
present. Chemicals that were detected in five percent or less of the samples have not been selected as
COPCs. In addition, chemicals with all reported concentrations below screening levels have not becn
sclected as COPCs. The screening level for individual chemicals is the lowest value from among the
following: 2010 Regional Screening Levels (RSLs) for tap water, Rhode Island GB Groundwater
Standards, Federal Maximum Contaminant Levels (MCL), and Federal Secondary MCLs (SMCLs). In
addition, chemicals considered to be essential human nutrients (i.c., aluminum, copper, iron, magnesium,
calcium, potassium, and sodium) were not considered in the quantitative risk assessment. Table 2

documents the selection of groundwater COPCs for the Source Area.

3.0 EXPOSURE ASSESSMENT

As defined by the USEPA (USEPA, 1989), exposure to a chemical is the contact of that chemical with the
outer boundary of the body (i.c., skin and openings such as mouth, nostrils, or punctures and lesions). An
exposure assessment is the quantitative or qualitative evaluation of that contact. It describes the intensity,
frequency, and duration of contact, as well as the rates at which the chemical crosses the boundary
(chermcal intake or uptake rates), the route by which it crosses the boundary, and the resulting amount of

chemical that actually crosses the boundary (a dose) and the amount absorbed (internal dose).

The exposure assessment is conducted to evaluate the hypothetical future utility worker that may
potentially be present at the Site, the mechanisms or exposure pathways by which those workers may be
potentially exposed to contamination at the Site, and the magnitude of exposure that may occur through

the potential exposure pathways. This exposure assessment process involves three steps:
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1. Characterization of the exposure setting in terms of physical characteristics, current and future
uses of the Site, and the utility worker that may be potentially exposed to COPCs under the
current and future land uses;

2. Identification of potential exposure pathways and exposure points to which the utility worker may
be exposed; and

3. Quantification of cxposure for the utility worker in tcrms of the amount of chemical ingested,
inhaled, or absorbed through the skin from all exposure pathways. Exposures are quantified by
developing teceptor exposure scenarios, identifying exposure point concentrations (EPCs), and
then calculating chemical intakes.

Exposurc Settin

As mentioned previously, the Source Area of the property includes two apartment buildings and parking
lots, as well as three capped areas. There are several wutility lines that run under these capped areas
including sewer, clectric, cable TV/tclephone, water, and gas. The focus of this risk assessment is to

charactcrize potential future exposure and associated risk to a utility worker working in this area.

Exposure Pathway and Exposure Poinis

An exposure pathway describes the course a chemical takes from the source to the exposed individual.
Exposure pathway analysis links the sources, locations, and types of environmental releases with
population locations and activity patterns to determine the significant pathways of human cxposure.
Exposure pathways penerally consist of four elements: (1) a source and mechanism of chemical release,
(2) a retention or transport medium, (3) a point of potential human contact with the contaminated medium
(known as the exposure point), and (4) an exposure route at the contact point {e.g., ingestion of soil,
inhalation of volatiles) (USEPA, 1989). In order for the exposure pathway to be considered potentially

complete, all elements must be present.

Exposure pathways are identified by considering the activities performed by each potential receptor {(e.g.
cxcavating soil), the location of Site-related COPCs (e.g., groundwater), and the fate and transport
characteristics of those COPCs (e.g., volatile, fixed). From this information, exposure points may be

identificd.
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For this characterization, a utility worker is evaluated for dermal contact with groundwater and inhalation

of vapors from groundwater during excavation and trenching activities.

Exposure Parameters

The utility worker conducting maintenance work or trenching in the Source Area is assumed to be
exposed 66 days per year, for one year., Dermal contact is assumed to occur for one hour per day, with an
exposed skin surface area of 2,100 square centimeters {cm?). This assumes exposure to the hands and
forearms, An inhalation exposure is assumed to occur for eight hours per day. The utility worker is

assumed to have a body weight of 70 kg.

Identification of EPCs

In this conservative (health-protective) assessment, and cousistent with USEPA Region | guidance, the
EPC uscd in the calculation of risk for groundwater is the maximum detected concentration. Using the
maximum detected concentrations represents a reasonable maximum exposure (RME) scenario and
estimatcs a protective, worst-case exposure for the utility worker who could encounter groundwater.
However, groundwater is a mobile medium and assuming a receptor would encounter all of the maximum
detected concentrations in one location or that groundwater would not be diluted by mixing with other
groundwater is not very likely. Therefore, a central tendency exposure (CTE) scenario is presented in the

Uncertainty Section, which employs the average groundwater concentration.

Exposure and risks associated with dioxins and furans are evaluated in this risk assessment using the toxic
equivalence (TEQ) approach described in Appendix D\r of the November 2005 Interim Final Baseline
Human Health Risk Assessment, Centredale Manor Restoration Project Superfund Site (MACTEC 2005).
The calculation of TEQ has been conducted using the approach described in Toxicity Equivalency Factors
(TEFs) for PCBs, PCDDs, PCDFs for Humans and Wildlife (Van den Berg et al., 1998) and using the
toxicity equivalency factors presented in REVIEW, The 2005 World Health Organization Reevaluation of
Human and Mammalian Toxic Equivalency Factors for Dioxin and Dioxin-Like Compounds (Van den

Berg et al., 2006).
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Only detected dioxin and furan congeners were included in the calculation of TEQ for a given sample. If
no dioxin or furan congeners were detected in a given sample, % the 2,3,7,8-TCDD detection limit was
identified as the TEQ for that sample. RME (maximum detected concentration} and CTE (arithmetic

mean concentration) EPCs utilized in this assessment are presented in Table 2.

Consistent with USEPA dircction, the Virginia Department of Environmental Quality’s model to evaluate
exposure of workers to volatiles in a construction/utility trench was employed to estimate representative
air concentrations (EPCs) in a trench. These EPCs were uscd to calculate cancer risk and non-cancer
hazard associated with the utility worker’s potential exposure to vapors while working in a trench. The
default parameters of the trench model assume the trench is 8 feet long, 3 fect wide and 8 feet deep, and
assumes vapors migrate from groundwater to air within the trench. Trench model calculations for the

RME sccnario arc prescnted in Table 3,

4.0 TOXICITY ASSESSMENT
4.1 TOXICITY ASSESSMENT

The purpose of the toxicity assessment is to characterize the relationship between the level of exposure or
the dosc of the COPC and the likelihood of adverse health effects in the exposed population. From this
quantitative dose-response relationship, toxicity values {e.g., slope factors, reference dose values, or
reference concentrations) are derived that can be used to estimate the likelihood of adverse effects as a
function of human exposure to an agent. These toxicity values are used in the risk charactcrization

process to estimate the potential for adverse effects occurring in humans at different exposure levels.

The dose-response relationship(s) for each chemical that has been selected as a COPC is presented in this
section. The dose-response information may be divided into two major catcgories:

e Toxicity information associated with threshold (non-carcinogenic) health effects.
o Toxicity information concerning carcinogenicity, cither from human epidemiologic data or from
laboratory studies.
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All the chemicals selected as COPCs are evaluated for potential non-carcinogenic health effects. In
addition, any substance considered a known, probable, or possible human carcinogen is also evaluated for
its potential carcinogenic effects. The classification of a chemical as a carcinogen does not preclude an
evaluation of that same chemical for potential non-carcinogenic health risks, as all potentially

carcinogenic chemicals may also exert non-carcinogenic health effects.

4.1.1 Dose-Response Assessment for Carcinogenic Effects

Historically, it has generaHy been assumed that carcinogenic effects are non-threshold effects (USEPA,
1989}. This means that any dose, no matter how small, is assumed to pose a finite probability of
generating a carcinogenic response. However, USEPA does employ both linear low-dose extrapolation
models and non-linear (which might be threshold or non-threshold models) low-dose extrapolation
models in deriving carcinogenic toxicity values. The 2005 Cancer Risk Guidelines indicate that use “of
nonlinear approaches does not imply a biological threshold dose below which the response is zero.”
Thus, no dose of a carcinogen is thought to be risk-free. For carcinogenic effects, USEPA uses a two-part
evaluation in which the substance is first assigned a weight-of-evidence classification, and then a slope

1

factor (SF) or unit risk {UR} is calculated to reflect the carcinogenic potency.

The weight-of-evidence evaluation involves determining the likelihood that the agent is a human
carcinogen. USEPA has developed a system for characterizing the overall weight of evidence for a
chemical’s carcinogenicity based on the availability of animal, human, and other supportive data
(USEPA, 1989). The weight-of-evidence classification rates the likelihood that an agent is a human
carcinogen. It qualitatively affects the interpretation of potential health risks. Three major factors are
considered in characterizing the overall weight-of-evidence for carcinogenicity: (1)} the quality of
evidenee from human studies, (2} the quality of evidence from animal studies, and (3} other supportive
information, such as mutagenicity data and structure-activity data. '

Per the 2005 USEPA Guidelines for Carcinogen Risk Assessment there are five recommended standard

hazard descriptors: “Carcinogenic to Humans,” “Likely to Be Carcinogenic to Humans,” “Suggestive
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Evidence of Carcinogenic Potential,” *Inadequate Information to Assess Carcinogenic Potential,” and

“Not Likely to Be Carcinogenic to Humans.”
Much of the information contained in the USEPA Integrated Risk Information System (IRIS), a major
source of toxicity values, makes reference to an earlier cancer weight of evidence scheme that includes

the following five categories:

Group A - Human Carcinogen. This category indicates there is sufficient evidence from epidemiological

studies to support a causal association between an agent and human cancer.

Group B - Probable Human Carcinogen. This category generally indicates there is at least limited

evidence from cpidemiologic studies of carcinogenicity to humans {Group B1) or that, in the absence of

data on humans, there is sufficient evidence of carcinogenicity in animals (Group B2).

Group C - Possible Human Carcinogen. This category indicates that there is limited evidence of

carcinogenicity in animals in the absence of data on humans.

Group D - Not Classified. This category indicates that the evidence for carcinogenicity in animals is

inadequate.

Group E - No Evidence of Carcinogenicity to Humans. This category indicates that there is evidence of

non-carcinogenicity in af lcast two adequate animal tests in different species or in both epidemiologic and

animal studies.

The potential for a chemical to increase the incidence of cancer in a target population is described by one
of two values: the carcinogenic SF or the UR. Cancer SFs or URs have typically been identified by
USEPA for chemicals in Groups A, B1, and B2. USEPA has historically decided on a case-by-case basis

if cancer dose-response values would be identified for chemicals in Group C.
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For some chemicals, human cpidemiologic data is the basis of an estimate of the carcinogeuic potency,
although the most common basis of these values is an animal study. The SF is given in units of
(mg/kg/day)" and is based upon the concept of a lifetime average daily dose. Oral §Fs are used to
estimate the risks associated with cxposure to carcinogens via ingestion. No SFs are available for the
dermal route of cxposure, but are instead calculated from oral SFs using the fncthodology described in

Section 4.1.3.

The inhalation dose-response and exposure-response data used in this HHRA for carcinogenic effects,

including SF and UR values, are presented in Table 4.

4.1.2 Dose-Response Assessment for Non-carcinogenic Effects

In contrast to carcinogens, non-carcinogens arc believed to have threshold exposure levels below which
adverse effects are not expected. USEPA has derivéd standards and guidelines based on acceptable levels
of exposure for such compounds. Non-carcinogenic effects of concern on which many of the standards
and guidelines are based include liver toxicity, reproductive effects, neurotoxicity, teratogenicity, and
other chronic toxicities. Various criteria have been developed from experiments that can be used to
estimate the dose-response relationship of non-carcinogens. Some of the same uncertainties involved in
deriving cancer risk estimates (namely, selection of an appropriate dala set and cxtrapolation of high-dose
animal data to low-dose human exposure) are also involved in deriving non-carcinogenic dose-response
criteria. Dose-response values used most often to evaluatc non-carcinogenic cffects are oral or dermal

Reference Doses (RfDs) and inhalation Reference Concentrations (RfCs).

The RfD, expressed in units of mg/kg/day, is defined as an estimate (with uncertainty spanning perhaps
an order of magnitude or greater) of a daily exposure level for the human population, including sensitive
subpopulations, that is likely to be without an appreciable risk of deleterious effects during a lifetime
(USEPA, 1989). When available, the RfD is the dose-responsc criterion most appropriate for

quantitatively estimating non-carcinogenic eftects. The RfD is derived from the following equation:
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RID (mgrkg/day) = NOAEL or LOAEL
"UF and/or MF

The No Observed Adverse Effect Level (NOAEL) represents the dose of a chemical at which there are no
statistically or biologically significant differences in the frequency of an adverse effect between the
exposed population and its appropriate control. The Lowcst Observed Adverse Effect Level (LOAEL)
represcnts the lowest dose at which a statistically significant difference in the frequency of an effcct is
noted. Both the NOAEL and the LOAEL are reported in terms of mg/kg/day. An uncertainty factor (UF)
of ten per type of uncertainty (e.g., extrapolation from amimal sensitivity to human sensitivity, relationship
between lowest adverse effect level and no adverse effect level) is used to account for interspecies and
interspecies differences, severity of the adverse effect, whether the dose was an NOAEL or an LOAEL,
and the adequacy of the data. The magnitude of the UF will therefore vary from chemical to chemical,
ranging from 10 to 10,000. A modifying factor (MF), ranging from less than 1 to 10 may also be added
to reflect qualitative uncertainties not explicitly addressed in the UFs. The toxicity endpoint upon which
the RfD is derived and the UF and/or MF used in the calculation are presented in the dose-response
tables. No RfDs are available for the dermal route of exposure but are instead calculated from oral RfDs

using the methodology described below (USEPA, 2001b).

The use of chronic RfDs to evaluate the potential for adverse health effects resulting from substantially
less-than-lifetime exposures may be overly protective. Subchronic RfDs have been developed for many
chemicals to evaluate the potential non-carcinogenic cffects of limited duration exposurcs. Subchronic
RfDs are similar to chronic RfDs; the distinction is the length of exposure duration. When available,
subchronic RfDs/RfCs are used in this risk assessment to evaluate non-carcinogenic effects to a utility
worker., When subchronic RfDs are unalvailable, chronic RfDs are used to evaluate non-carcinogenic

effects for these receptors.

The inhalation dose-response and exposurc-response data for non-carcinogenic effects (RfDs and RfCs)

and their critical toxic effects are presented in Table 5, for both chronic and subchronic effects.
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4.1.3 Dcrmal Dose-Response Values

Cancer SFs and non-cancer RfDs were developed to evaluate risk associated with the dermal contact
exposure route. In accordance with USEPA guidance (USEPA, 2001a), dermal dose-response values are
calculated from oral dose-response valucs using an oral absorption factor. The oral absorption factor
represents the amount of substance that is absorbed from the gastrointestinal tract following oral
administration of a substance. The absorbed dose represents the amount of substance that is potentially
available for biological interaction; it is this dose-response relationship that the toxicity of a dermally
absorbed substance must be evaluated by. Thus, for potentially carcinogenic substances, the dermal dose-

response value is calculated as follows:
SFpormat = SFom/ Oral ABS
The dermal dose-response value for evaluating non-carcinogenic effects is calculated as follows:
. RID o = RfDupgx Oral ABS

The Oral ABS is the fraction of contaminant absorbed in the gastrointestinal tract (dimensionless) in the
critical toxicity study. Chemical-specific Oral ABS values are published by USEPA (USEPA, 2001b). In
accordance with USEPA guidance (USEPA, 2001b), oral dose-response values are only adjusted using an
Oral ABS value if the COPC has an oral ABS value less than 50%. Otherwise, the oral dose-response
value is used as the dermal dosc-response value. Dermal SFs and RfDs arc also presented in Tables 6

and 7, respectively.

4.1.4 Sources of Dose-Response Values

Consistent with OSWER Directive 9285.7-53, Human Health Toxicity Values in Superfund Risk
Assessments (USEPA, 2003), the following hierarchy of sources for dose-response and exposure-response

valucs has been utilized in identifying dose-response values for this HHRA.
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Tier - Integrated Risk Information System (IRIS), (http://www epa.gov/iris/). In accordance with

USEPA guidance, the main source of dose-response values is RIS, which is a database established by
USEPA containing all validated data on many toxic substances found at hazardous waste Sites. This

database was used to identify the SFs and RfDs applied in this risk assessment (USEPA, 2010).

Tier 2- National Center for Environmental Assessment’s (NCEA) peer reviewed toxicity values (PRTVs).
NCEA’s PRTVs arc developed by the Superfund Technical Support Center (STSC) for the EPA
Superfund program. STSC’s reassessment of Health Effects Assessment Summary Tables (HEAST)
toxicity values, as well as development of PRTVs in response to Regional or Headquarters Superfund
program requests, are consistent with Agency practices on toxicity value development, use the most
recent scientific literature, and are supported by both internal and external peer review, providing a high

level of confidence in the use of these values in the Superfund Program.
Tier 3 - Other toxicity values
- Cal/EPA’s toxicity values. Cal/EPA develops toxicity values for both cancer and non-cancer

effects. Cal/EPA toxicity values are obtained on the Cal/EPA website at

http://www.oehha.ca.gov/risk/chemicalDB//index.asp.,

- The Agency for Toxic Substances and Disease Registry’s (ATSDR) Maximum Risk Levels
for Hazardous Substances (MRLs) address non-cancer cffects only, and are available on the

ATSDR website at http//www.atsdr.ede.gov/mris bl

- New York State Department of Health (NYSDOH). The NYSDOH has conducted a review
of TCE TIOTN-Canger inhalation criteria, which is available here:

hitpiwww health.state.ny.us/environmental/cheinicals/trichlorocthenc/docs/ed  tee. ndf.

- Toxicity values remaining in current versions of HEAST (1997).
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In this HHRA, the majority of dose-response values used are published in IRIS. For some Site-related
COPCs, required dose-response data are only available as NCEA provisional values or from CAL-EPA,
These dose-response values were used in this HHRA in order to provide a more complete evaluation of
potential nisks. Uncertainties related to the absence of dose-response data for COPCs are discussed in the

risk assessment Uncertainty Analysis (Section 6).

In addition to toxicity values identified via the hierarchy identified above, New York State Department of
Health’s peer-reviewed reference concentration for TCE of 10 pg/m’ has been selected for use in this risk
assessment based on USEPA’s recommendation as expressed in comments on a draft of the risk

assessment.

Evaluation of Dioxin-Like Compounds in Site Media

The CSF for 2,3,7,8-TCDD is used to evaluate the potential risks associated with the TEQ for dioxin and
furan congeners. Specifically, this CSF is applied to the calculated intakes for the dioxin-TEQ {(sum of
TEQs for individual dioxin and furan compounds). It should be noted that the 1997 HEAST CSF has
been used in this HHRA to derive a dermal CSF. Inhalation of volatile dioxins and furans is evaluated
with the inhalation unit risk of 3.80 x 10" (ug/m®)"’ pubtished by the CalEPA. Use of the draft 2003 EPA
CSF is discussed in the Uncertainty Section.

5.0 RISK CHARACTERIZATION

For each COPC in each exposure media, excess lifetime cancer risk (ELCR} and a non-cancer Hazard
Quotient has been calculated using the procedures described in the 2005 Interim Final Baseline Human
Health Risk Assessment (MACTEC, 2005). The risks associated with individual COPCs were summed
for each exposure medium and the risks for the exposure media were then summed to yield total
groundwater-related cancer risk and total Hazard Index (HI) for the utility worker scenarios. These total
risks are compared to the Superfund allowable cancer risk range of 10° to 10 and the HI benchmark of
1. Total cancer risk {7 x 10™*) and HI (31) for the utility worker under the RME scenario are higher than
the associated Superfund risk management values. Dermal exposure contributed a slightly higher cancer

risk than did the inhalation pathway, however, inhalation exposure contibuted a higher non-cancer risk
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than did the dermal pathway. Inhalation exposure to volatiles releascd from groundwater during
excavation activitics contributed a cumulative ELCR of 3 x 10™ and an HI of 28. The primary ELCR
contributors were PCE (3 x 10™), dioxin TEQ (5 x 10™), and TCE (4 x 10™). The primary HI contributors
were TCE (HQ = 14), PCE (HQ = 11), and dioxin TEQ (HQ = 2). A cancer risk of 4 x 10 and an HI of
3 were estimated for the dermal contact pathway. The primary ELCR contributor was PCE (2 x 107,
followed by dioxin TEQ (1 x 107). The compound 2,4,6-trichlorophenol was the primary contributor to
the HI (HQ = 2), followed by TCE (HQ = 1).

Table 8 presents the cancer risk and non-cancer hazard calculations for the current/future utility worker
cxposed to groundwatcer via direct dermal contact and inhalation of ambient vapors while working in a
trench. Table 9 summarizes the cancer risks and non-cancer hazards, and identifies cumulative non-

canccr hazard for each target organ.

6.0 UNCERTAINTY ANALYSIS

Maximum detected concentrations were utilized as EPCs in the risk characterization (RME scenario) to
determine a worst-case scenario for the utility worker who might come into contact with groundwatcr.
However, groundwater is a mobile medium and assuming a receptor would encounter atl of the maximum
detected concentrations in one location or that it would not be diluted by mixing with other groundwater
isn’t very likely, Therefore, a central tendency exposure (CTE) scenario was also evaluated as a more

realistic scenario.

Using average concentratioﬁs along with the same exposure parameters used in the RME scenario, such
as exposure frequency and duration, overall cancer risk and hazard index for the utility worker are 3 x 10~
and 2. In other words, for the CTE scenario, the total cancer risk falls within the Superfund risk range
and the total HI is slightly greater than 1. Inhalation exposure to volatiles released from groundwater
during excavation aetivities resulted in CTE cumulative cancer risk and non-cancer hazard index
estimates of 1 x 10°° (within the EPA cancer risk range) and 1 (equal to the non-cancer hazard risk limit),
respectively. All non-cancer hazard quotients were below EPA’s hazard limit of 1. A cancerrisk of 2 x

10" and an HI of 0.1 were estimated for the dermal contact pathway. The primary contributors to risk

MACTEC Engineering & Consulfing, Inc.
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were dioxin TEQ (1 x 10°%), followed by PCE (6 x 10°®). All non-cancer hazards were below EPA’s

hazard limit of 1.

Table 10 presents the cancer risk and non-cancer hazard calculations for the current/future utility worker
exposed to average groundwater concentrations via direct dermal contact and inhalation of ambient
vapors while working in a trench. Table 11 summarizes the cancer risks and non-cancer hazards, and

identifics cumulative non-cancer hazard to target organs.

If the 2008 LEA VOC results (determined by USEPA to be of value only for qualitative evaluation) had
been utilized in the risk charactérization, cancer risk and HI estimates would have been much higher (total
cancer risk = 2 x 10" and HI = 181). Dermal and inhalation exposures would have contributed near equal
cancer risks, however, the inhalation exposure would have contributed a higher non-cancer hazard than
the dermal pathway. Inhalation of vapors would contribute a cancer risk and hazard index of t x 10 and
168, respectively. PCE (9 x 10, dioxin TEQ (5 x 10, TCE (4 x 10°) and vinyl chloride {2 x 10°%)
would have been the greatest contributors to cancer nsk, while TCE (HQ = 126}, PCE (HQ = 40}, and
dioxin TEQ (HQ = 2) would have been the significant contributors to hazard. PCE (8 x 10™"} would have
contributed the most dermal cancer risk as well, followed by dioxin TEQ (I x 10™*). TCE (HQ = 11)

would have been the primary contributor to non-cancer hazard, followed by 2,4,6-trichlorophenol {HQ =
2), and PCE (HQ = 1).

Table 12 presents the cancer risk and non-cancer hazard calculations for the current/future utility worker
exposed to all groundwater, including LEA VOC data via direct dermal contact and inhalation of ambient
vapors while working in a trench. Table 13 summarizes the cancer risks and non-cancer hazards, and

identifies cumulative non-cancer hazard to each target organ,

This assessment utilized the 2,3,7,8-TCDD oral SF of 1.5 x 10" (mg/kg/day)’ to calculate cancer risk
associated with dioxin/furan TEQ. This value is taken from HEAST 1997 and was also used in the 2005
Human Health Risk Assessment for this site. The uncertainty analysis of the 2005 Human Health Risk
Asscssment evaluated the potential impact of using an alternative oral SF that was included in the 2003
USEPA draft dioxin reassessment (1 x 10" (mg/kg/day)"). The 2003 draft dioxin reassessment has never
been finalized. To be consistent with the uncertainty analysis of the 2005 Human Health Risk

MACTEC Engineering & Consulﬁng, Inc.
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Assessment, the potential impact of using the alternative oral CSF has also been cvaluated here. Had the
alternative SF of 1 x 107° (mg/kg/day)”" for dioxin been utilized in this characterization, the RME total
dermatl risk (not including LEA VOC data) would have increased from 4 x 10 to 1 x 10, and the total
risk due to groundwater exposure would have increased from 7 x 10% to 2 x 10, If the same calculations
incorporating the 2003 dioxin TEQ slope factor had been conducted for the CTE scenario {not including
LEA VOC data}, total dermal risk would have incrcased from 2 x 10° to 9 x 107, and the total risk due to
groundwater exposure would have increased from 3 x 10° to I x 10™. Because the ELCR is above the
Superfund allowable cancer risk range upper limit of 1 x 10™ for both CSFs evaluated under the RME
scenario, and the ELCR does not exceed the Superfund allowable cancer risk range upper limit of 1 x 10
for both CSFs evaluated under the CTE scenario, the cancer slope factor change has minimal impact on
the overall outcome of the characterization. RME risk calculations incorporating the alternative dioxin

TEQ slope factor are presented in Appendix B.

The risk assessment utilized dissolved metals and inorganics groundwater data to evaluate dermal
exposures and risks. Calculations of dermal exposures and risks have also been performed using total
mectals and inorganics groundwater data for the purposes of this uncertainty analysis. If total metals
results had been used to calculate risks instead of dissolved metals results, arsenic would have been
included as a COPC, and chromium, nickel and thallium would not have been retained as COPCs. Risk
calculations using total metals and inorganics results are included in Appendix C. Despite the different
COPC list and slightly different EPC values, however, there would have been no change to overal! cancer
risk or non-cancer hazard estimates. For example, the RME dermal cancer risk and non-cancer hazard
index for all groundwater constituents were 4 x 10 and 3, respectively, when dissolved metals data are
used {Table 8) and when total metals data were used (Table C-1). Therefore, the selection of dissolved
metals and inorganics data instead of total metals and inorganics data for evaluating dermal exposure has

no impact on the calculated risks or associated conclusion.

When using the OSWER hierarchy for toxicity values to determine appropriate toxicity values to be used
in the risk characterization, EPA has identified two external peer-reviewed values appropriate to be
considered as potential Ticr 3 non-cancer toxicity values for TCE. These two valucs come from CalEPA,

with a reference exposure level (REL) of 600 ug/m’, and the New York State Department of Health

MACTEC Engineering & Consulting, Inc.
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SUPPLEMENTAL HUMAN HEALTH RISK ASSESSMENT - SOURCE AREA UTILITY
WORKER

(NYSDOH 2006), with an air criterion of 10 ug/m’. CalEPA’s REL is based on a pre-2000 review of
litcrature and self-reported symptoms, such as neurological effects and eye irritation, in 19 workers over
an average of eight years of exposure. Uncertainty associated with the CalEPA evaluvation of TCE’s non-
cancer toxicity is due to the lack of reproductive and developmental toxicity studies and the lack of a no
cffect fevel. The NYSDOH’s TCE air criterion was based on a pre-2007 revicw of literature on non-
cancer health effects, neurological effects measured among 99 workers who were exposed for 11 year,
and more recently published studies. Unccrtainty associated with NYSDOH’s evaluation of TCE’s non-

cancer toxicity is due to data gaps on developmental effects and immunotoxiciry.

Since the NYSDOH value is based on a significantly larger number of study subjects, a more cxtensive
presentation of health endpoints, a more recent evaluation of the available health effects literature, and
uses objective clinical neurological measurements compared to the CalEPA REL basis of sclf-reported
symptoms, EPA recomimends using the NYSDOH’s reference concentration to quantify non-cancer

inhalation risk for TCE.

The RME assessment is based on the maximum detected concentration of each compound for all of the
available groundwater data that are suitable for use in risk assessment. While it is possible that maximum
coneentrations could be encountered during excavation activities, it is likcly that a lower concentration
would be more representative of exposure over the entire excavation period, due to the mobility and
mixing of groundwater. In addition, the assumed 66 days of utility worker exposure to shallow
groundwater is likely to overestimate rather than underestimate the exposure duration, as it would be rare

that an excavation containing exposed groundwater would remain open for that period of time.

The maximum reported PCE concentration in groundwater is the most significant contributor to cancer
risk for the RME scenario. That maximum concentration (61 mg/L) was reported in a sample from MW-
05S that was collected in 2002. PCE concentrations in samples from that well were 28 mg/L in 2003 And
17 mg/L in 2005, These data suggest that PCE concentrations are decreasing in that well over time and
that the maximum reported concentration may substantially overestimate future exposure levels. In
addition, PCE concentrations in samples from all other monitoring wells have been substantially lower
than those in samples from MW-05S. This indicates that utility worker activity in all portions of the

source area other than the area of MW-05S would likely result in exposure levels and risks that are

MACTEC Engineering & Consulting, Inc.
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substantially lower than those identified based on the PCE data for monitoring well MW-05S. This
suggests the CTE exposure scenario {(using the arithmetic mean concentrations in groundwater samples) is

a more practical estimate of utility worker activity and exposures.

Additional uncerlainty is associated with use of Virginia DEQ’s trench model. Isopropyl alechol is not
included in this modecl, and, therefore, risks and hazards due to inhalation of this chemical were not
quantified, This is expected to have a minimal impact on risk estimates, The model also assumes default
trench dimensions and uses a default air exchange rate. If future excavation activities were conducted, the
trench size could vary substantially from the default dimensions, and meteorotogical conditions could

affect air exchange rates. The model likely overestimates exposure.

The RME utility worker scenario for dermal contact with and inhalation of volatiles from groundwater is
considered a conservative (health protective) scenario because industry health and safety practices would
generally be implemented to minimize or eliminate potential for dermal contact with contaminated
groundwater, and either personal protective equipment or engineering controls (venting of the subsurface
environment or fresh air replacement in the excavation) would likely be implemented for excavations in

areas of known groundwater contamination.

Although it is possible that risks were underestimated for some COPCs because toxicity data are not
available for all COPCs, toxicity valucs are available for those chemicals considered to be of most

concern. The assessment is still considered to be health-protective.

7.0 CONCLUSIONS

In the absence of health and safety measures to minimize or eliminatc exposures to utility workers, RME
cancer risk (7 x 10™) and HI (31) estimates related to potential future skin contact with groundwater and
inhalation of volatilcs potentially released from groundwater are above the Superfund cancer risk range
and the Hazard Index benchmark value bf onc. However, when more realistic CTE exposures are
evaluated using an average groundwater concentration, cancer risk (3 x 107) falls within EPA’s risk

range, and non-cancer hazard (2) is slightly above EPA’s HI benchmark of one.
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Table 1
Monitoring Wells Considered Representative of Source Area Groundwater

Source Area
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Monitoring Well
GECH1
GEC2
GEC3
GEC4
GECS
GEC6
GEC7

MW01S
MW02D
MwWQ2M
MW02S
MWO03S
MW04B
MW04D
MW04S
MWO05S
MW-05S
MWO6S
MWQ7D
MWQ7S
MWO08S
MW(QgSs
MW10B
MW10D
MW11B
MW11M
MW11S
MW12B
MW12D
MW13B
MW13D
MW13s
MW 14M
MW15D
MW-LEA-Q1
MW-LEA-02
MW-LEA-03
TMW3

Prepared by / Date: KJC 01/22/10
Checked by f Date: kask 01/22/90
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Table 2

Selection of Chemicals of Potential Concern

Source Area

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island -

Maxirnurm USEPA Rl Selected as
Frequency of { Range of Reporing Range of Detection Cetection Average of All Screening Screening | MCL SMCL | Potential ARARs | a COPC?

Parameter {1} Detection Lirnits for Non-Detects Concentrations Location Samples {2) Value (3) Value {3} | imgiL} fmgfl) {4) {5} Rationale
Volatile Organics {mg/L} i Yos
1,2.4-Trimethylbenzene 2|7 i34 0.001; - |1 0.0021| - 10.083 MWOBS 0.034 0.0015in Yes ASL
1,3,5-Trimethyibenzene 2| 135 0.001: - |4 0.025| - :0.081 MWGBS 0.03 0.037In Yes ASL
1,4-Dichlorobenzene 4| ¢ |65 oM - 17 0.00053| - 0.005 MW0BS 0.032 0.00043[c - DoO7S 0.075 MCL : Yes ASL
Benzene 1] 7172 0001 - [1.7 0.001] - 10.021 MWOSS 0.028 0.00041c 0.14 0.005 0.005 MCL | Yes ASL
Chlorobenzene 13| 7165 0001 - [1.7 0.00031] - D.16 MWGOES 0.038 0.0081in 32 9.1 0.1 MCL Yes ASL
Chicroform 4] 1165 Q.001 - [1.7 0.00025 - 10.0041 MW10D 0.032 0.00019]e 0.08 0.08 MCL } Yes ASL
cis-1,2-Dichloroethene 8| /.72 0.0011 - 0.1 0.00848| - (16 MWOsS 0.057 0.037In 24 0.07 0.07 MCL Yes ASL
Ethyibenzene 4| 1 i65 0001 - 1.7 0.001| - 10.607 MWOES 0.032 0.0015ic 1.5 07 0.7 MCL Yes ASL
Iscpropyl Alcoho! 4 .4 : 0.006| - [G.0F GEC2 0.034 Yes NSL
Methylcyclohexane 2| 1131 001 -]17 0.005| - 0.013 WMWOES 0.033 Yes NSL
Tetrachioroethene 33 /72 0.001; - [0.021 0.00021] - ‘81 MWOSS 1.5 0.00011¢ .15 0.605 0.005 MCL | Yes ASL
Total Xylenes 6| /38 0.00%: - |1.7 0.002| - [0.069 MWGBS 0.029 0.02[n 10 10 MCL Yes ASL
Trichloresthene 25| f 72 0.00%° - D1 0.00031] - :2.5 MWG5S 0.083 0.002|c 0.54 0.605 0.005 MCL : Yes ASL
Vinyl Chicride 10| f 72 0.00%: - 1.7 0.0003¢| - 10.027 GEC4 0.030 0.000016|c 0.002 0.002 MCL | Yes ASL
Semivalatile Organles {mgil} . : ' Yes
2,4,5-Trichiorophenol AREBEL 0.0%: - [0.014 0.002] - 128 MWO5ES 0.038 2.0037|n ! Yes ASL
Benzo{alanthracene 5| fi38 0.000M2; - |0.014 0.00018| - 10.0037 GEC3 0.0043 0.0006291c ! Yes ASL
Benze{oifluoranthene 5/ /.38 0.000127 - [0.014 0.00014] - 00025 GEC3 0.0042 6.000029ic i Yes ASL
Benzoii)fluoranthene 5| /138 0.00012] - [0.014 0.06015| - 00029 GEC3 0.0043 0.00029c ! Yes ASL
Bis{2-ethyihexyl}phthalate 4] /131 . 001 - 10.014 0.001] - 10.021 MW1{30 0.0055 0.8048¢c 0.008 0.006 MCL Yes ASL
Chrysene 5| /138 0.00012! - 10.014 0.00022| - :0.603G¢ GEC3 0.0043 0.00291c ' Yes ASL
Indeno{1.2,3-cdipyrene 31738 0.00012! - ;0014 0.60025| - (0.002 : GEC3 0.0042 0.008028|c Yes ASL
Naphthalene 5]/ 138 0.00012; - 10.014 0.00013} - 0.011 ! MWOSS 0.0042 0.00014|c* Yes ASL
Dioxins{Furans {mgil}) Yes
1.2.3.4.6,7.8-HpCDD ]/ 37 64E-10) - {1.0E-08 2.89€-09] - i53E-08 : MWB23 2.3E-09 Yes NSL
1,2,3.4.7.8.9-HpCDF 2{} 37 2.1E-1D} - |57EDB 2.0E-09] - 36E-08 MWO7D 1.4E-08 Yes NSL
1,2,34,7 8-HxCDD 2]/ 37 4.8€-10; - |1.BE-08 1.86-09] - 42E-08 MWQ7D 1.7E08 Yes NSL
1,2,34,7 8-HxCDF 5] /37 5.7E-10; - {2.2E-08 6.7E-10} - 34E-09 - MwW13D 1.7E-09 Yes NSL
1,2,3,6.7.8-HxCDD 2] 437 4 6E-10; - [1.7E-08 1.8E-06} - 4.0E-09 ! MWo70 1.7E-09 Yes NSL
1,2,3.6,7.8-HxCDF 2| 437 8.0E-10 - {20E-08 1.6E-08] - 44E-09 | MWDO7D 1.5E-09 Yes NSL
1,2,3.7,89-HxC0C 2]/ 37 4.6E-10; - |1.7E-08 3.8E-09; - 42E0Q8 | MWO70 1.7E09 Yes NSL
1,2,3,7,88-HxCDF 31/ 37 S.0E-10] - 12.6E-08 3.0E-09; - i54E-08 MWO7D 1.9E-09 Yes NSL
1,2,3,7,8-PeCDD 714137 8.0E-10! - |B.1E-05 1.5E-09] - 4.2E-07 MW05S 2.1E-08 Yes NSL
1,2,3,7.8-PeCDF 41 1 137 7.0E-10! - {8.GE-08 2.3E-09 - 3BE-08 MWO7D 1.4E-09 Yes NSL
1,2,4,5,7.8-hexachlorc{9hxanthene i 2.7E-07} - 2 7E-B7 MW05S 27ED7 ; Yes NSL
2,3,4,6,7 8-HxCDF 41 1137 7.0E-10] - |2.3E-08 1.4E-09] - (3.7E-08 MWO7D 1.6E-09 : Yes NSL
2,3,4.7.8-PeCDF 41 /137 6.0E-10| - |[7.1E-03 B8.0E-10; - 3.5E-09 MW4D 1.2E-09 ; Yes NSL
2,3,7,8-TC0D i8] / (37 1.2E-09| - |5.7E-08 1.2E-09] - 4.2E-05 MWOSS A5E-07 5.2E6-10}c” 3E-08 3E-08 | MCL Yes ASL
2,3.7.8-TCDF 41 f 137 3.4E-10| - |3.8E-08 1.8E-09; - [1.1E-08 GECS 1.3E-09 ; Yes NSL
QCDD 8| /37 3.7E-10] - |2.2E-08 3.26-09; - 5.2E-08 MWGo25 B.7E-0D ; Yes NSL
OCDF RNt 3.1E-10| - |2.1E-C8 3.9-09| - 32E-08 MW13D 4.7E-09 . Yes NSL
TEQ az| {37 1.6E-09| - |3.1E-08 1.2E-12] - 14.4E-08 MWOsS 3.7EDT 5.2E-1Dj¢” 3E-08 3E-08 | MCL Yes ASL
Total HpCDD 6] /)37 6.4E-10] - |1.0E-08 2.98-09| - 1.9E-0B MWGo23 3.0E-09 Yes NSL
Total HpCOF 5 /37 2.0E-1D: - |1.1E-C8 1.4E09| - 7BE-08 ¢ MWG7D 2.0E-09 Yes NSL
Total HxCOD 16| f 137 3.9E-101 - 11.2E-08 6.9E-09| - i3.1E08 ! MW1i20 8.4E-09 Yes NSL
Total HxCDF 14| £ 137 S.7E-10; - {1.7E0B 8.7E-10} - 11.9E-07 MWO5S 1.7E-08 Yes NSL
Total PeCOD 7] £ |37 9.7E-10; - |8.8E-08 27609 - 98608 | MW-LEA-M 4.56-07 Yes NSL
ng‘oopc Selaction s, COPCa 7o R 1000E: Page 10of 2




Table 2

Selection of Chemicals of Potential Concemn

Source Anea

Centredale Manor Hestoration Project Superfund Site
North Providence, Rhode Island

Maxirnum USEFA RI Selected as
Frequency of | Range of Reporting Range of Deteclion Cretection Avarage of All Screaning Screening ]  MCL SMCL | Potential ARARS | a COPC?
_________________ Parameter (1} Detection Limils for Non-Detects Concentrations | Location Samples {(2) Value {3) Walue {3) | {mgil) {mgiL} {4] {2 _| Rationate
Tolal PeCOF 7 e i T4 Ta7 L T 0ES0] S TieEDE e oE-A0] S T1EGE TES 1.1E-07 Yes NSL
Tolal TCOD 25| 4 i37 1.6E-09; - 11.1E-08 2.3E-09¢ - 4.5E-06 MWOSS 3.7E-07 Yes NSL
Tolal TCDF 23 137 7.5E-10¢ - |1.1E-08 1.1E-09] - :2.7E-06 MW05S 1.0E-07 . Yes NSL
Dicoxins/Furans, Filtered (mg/L) . Yes
2,2.7.8-TCDD 1174 1.9E-08: - [1.5E-08 7.3E-071 - {7.3E-07 MW-LEA-02 1.8E-07 5.2E-10]c* 3E-08 AE-08 | MCL Yes ASL
Total PeCDD 1] 14 2 AE-09! - 11.BE-08 1AED7 - (11EDT MW-LEA-O1 31E-08 Yes NSL
Total PeCDF 1} 1 4 1.9E-09; - 18.3E-09 2.2E-07) - (2. 2E-07 MW-LEA-O1 5.7E-08 Yes NSL
Tolal TCDD 1]/ 4 1.9E-08] - [1.5E-08 7.3E-071 - [7.3E-07 MW-LEA-02 1.8E-07 Yas NSL
Metals, Total (mgiL} Yes
Aluminum 18] /i3 0.0356; - [0.146 0.0545] - 0.756 MW0BS 0.14 37in 0.05 0.05 SMCL Yas ASL
Arsenic 3] 7:35 0.002] - 10.008 0.0058] - iD.02 GECeE 0.0028 0.000045}c 0.01 0.01 -MCL Yas ASL
Cabalt 13431 0.0007] - i0.0062 0.00085] - '0.0356 MW053 0.0047 0.0011;n Yes ASL
Lead 6} /.35 0.0013; - [0.07 0.0027] - 10.07 GECB 0.0070 0.015 0.015 MCL | Yes ASL
Manganese Y EREY 0.0522] - 15.53 MW05S 1.13 0.088]{n 0.05 0.05 SMCL | Yes ASL
Vanadium 71131 0.0007 - {0.0032 0.0014! - :0.0387 MW03s 0.0028 0.00028]{n ‘ Yes ASL
Metals, Dissolved (mg/L) ) Ve
Aluminum HEEEL 001! -10.108 0.0693; - 10.509 MWOBS 0.080 37n 0.05 0.05 SMCL Yes ASL
Chromium 7L 0.0005; - {0.0224 0.0026] - i0.114 MW13B 0.0071 0.1 0.1 MCL Yes ASL
Coball 101 4/ [#1 0.0007; - {0.0076 0.0007¢ - 0.0144 MWO2M 0.0029 0.0011in Yes ASL
Lead 3141 0.0013! - 0.0148 0.0023; - 0.0277 MW035 0.0020 0.015 0.015 MCL Yes ASL
Mangahese N /i3 0.03585; - (559 MW03S 1.12 0.088in 0.05 0.05 SMCL Yes ASL
Nickel 14] 40 0.0011; - i0.0322 0.0016] - 10.0826 MWW13B 0.0094 0.073]n Yes ASL
Thaliium 3t /131 0.0056! - {0.0062 0.0062] - :0.0062 MWDLS 0.0032 0.002 0.002 MCL Yes ASL
Vanadium 6l /131 0.0007! - [0.0032 0.0017] - :0.0362 MW033S 0.0025 0.00026|n Yeas ASL
Inorganics (mgiL) : Yes
Total Dissolved Solids 4] 74 1804 - 730 MW-LEA-02 418 500 500 SMCL Yes ASL
Total Dissolved Solids {(unfiltered) 4] /14 2101 - 1740 MW-LEA-Q2 438 500 500 SMCL Yes ASL
| Total Suspended Solids (unfillered} 2l 4 1] -1 2] - 148 MW-LEA-Q3 4.4 Yes NSL
Alkalinity LA 9] - 570 MW085 832 Yes NSL
Suifide al /i 1 - 1100 2] -6 MW055 53 Yes NSL
Total Organic Carbon 314 1] - 35 MW083 9.9 Yes NSL
{1) Samples and data used in this summary are provided in Appendix A. Resulls from monitaring wells MW-LEA-1 lhrough MW-LEA-3 are included in Appendix A, but were not used for
creation of this table.
{2) Average conceniration is the arithmelic mean calculated using 1/2 the detection limit for nen-detects.
{3) USEPA Screening value is the Tapwater RSL {May 2010} for the lesser of cancer risks equal to 1E-06 or non-cancer risks equal to a hazard index of 0.1.
RSL for pyrene used for acenaphthylene, benzro(ghi)perylena, and phenanthrene. Prepared by / Date: TOKIC D220
R1 Screening Value is the Rhode Island GB. Checked by / Date: KASK 08/13/10
(4) There ARAR values are the Federal MCL, Federat SMCL.
(5) Parameter is selected as a COPC if the maximum detecled concentration is greater than the identified screening value
(or if a screening level is not available) unless the frequancy of detection for that parameter is less than 5%.
ASL - Maximum delected concentration is above screening level.
BSL - Maximum detected concantration is below screening level
FOO - Frequency of detection less than 5%.
E - Essential Nutrient
NSL - No screening level available.
© - cancar mg/L - milligrams per liter
<" - wherelhe non-cancer screening level is less than 100 times the cancer screening level COPC - Chemical of Potgntial Concem
n - non-cancer value ARAR - Applicable or Relevant and Appropriate Requirements
PCOE-HAERRalet Cardrodobat Soures AraatLidiy vWorkerFinal Fovieod 1008160 Page 20f2
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Table 3
Calculation of Ambient Air Concentrations in a Trench - Current/Future LitIity Worker - RME

Source Area
Centradale Manor Restaration Projfect Superfund Site
Norih Providence, Rhode Island

Gas-Phase Liquig-Phiase Crearall Congeniration Concanteation | © Izt
| Molecular |Henry's Law| Mass Transler | dass Transfer | Mass Transler | of Conlaminant | Volatlization| of Gt af G
CaS No. | - Waight Constant Cosafficient Caefliciant Coelficienl in Groundwales Facior in Trench in Tranch
M Hi HiG il Ki Cow vF Clignch Ciranch
gimol atro-m3fmol oS omfs omifs ugil Um3 ugfm3 myim3
TAL [norganics | N
Allminum __ . 742%805] 2698 5.00E+02
Chromium | 7440-47.3 52.00 1.14E+02 1.
Cabalt 7440-48-4 58.83 1445 +0%
Lead 7438-82-1 267.20 2TTEHN
Mang. 7439-86-5 54.94 5.59E+03
Nickel 7440-02-0 | 5868 8.26E+01
Thalliumm TA440-2B-0 204,38 £.90E+00
vanadium _ |Tdepe22 50.94 3626401 i .
TEL Volabie Grganic Compounds {vOCs) N T '
B 71-43-2 7811 | 555E.03 | SUSEDI_ | 1.28E-03 1.27E03 2.10E+01 9:3BE+G0 ¢ 1.96E+02 1.96E-01
Chiarob T08-86-7 | 11256 | J70E-03 | 4BIELH | 167E-69 1.05€-03 1.60E+02 TISEHO0 | 124E+03 | 1.24E+00
Chigeoform 67-66-3 ' 11998 3.67E-03 4§.42E-01 1.04E-03 102603 4 10E+{0 T.53E+00 3.08E+01 3.09E02
1.4-Cichlorok 106-46-7 | 147.00 2 43E-03 41261 9.33E-04 9.12E04 S5OGE+00 | G.T4EH0D 3I7EL01 | A37E-07
cis-1,2-Dichfor 156-59-2 96.94 4 08E-03 4 74E4N 1.15E-83 1.13E-03 1.B0E+03 | 8.36E+00 1.HE+04 | 1. 34E+01
Ethyit 08454 110547 7.BAE-03 4.60E01 | 1.M0E03 1.05E-03 TOGE+00  , BOSE+00 | S63E+01 | 56302
Malhylcyclohexana 108-87-2 ' 9818 | 4.30EM 472E01 | 1.14E-D3 1.14E03 1306401 | B43Ee00 | I0E€02 | 1.0E-4
Tetrachl I 127-18-4 165.83 1.84E-02 B96E01 , BTSEM B.76E-04 GAQE+{M |, B.ATE«OD J.94E +05 A84E+02
Tri 7405 131.39 1.03E-02 d28E-H | 9.87E-04 9.82E-04 250E+03 | 7.2SE+OD __1.8iE+04 TRIE+OT
Vinyl Chioride 75-01-4 §2.50 2.T0E-G2 SA9E01 1 143ELR 1.43E-03 2T0E~ 1.05E +01 2 85E+02 2.85E-1
Total Xyl 1330-20-7 10616 5.18E-03 4E0ED1 | 110E-63 1.09E-03 5.80E+1 B.O0ZE+Q0 5.53E+02 5.53E-01
Other ¥OCs 1 .
1,24-ldmethylbenzene 9563-6_| 12019 | BI6ED3 | 44IELT 1.03E.03 1.02E-03 9.306+01 TSEECO0 |  7.02E+02 7.02E-01
1.3,5-imethyibenzene 108-67-8 12019 A 77EH3 4.41E-01 i.03E-G3 1.03E-03 6 A0EH 7 ETEOD 4.63E+02 4.62E-01
TCL Semivolatile Qrganic Comp ds {SVOCe) |
Benzo{a) 56-55-3 228.29 335E.06 | 3.5EE-0M FAEL4 | 45AE-05 3 T0EHG 3.38E-01 1.25E+G0 1.25E-03
Benzafbifl. 1 205-98.2 25231 1HIEDS | 344EDi 7 A2ED4 4 89E-04 2.50E+00 A51E+GD S03E+G0 9.03E-03
Benza(k)fluoranthens 207-08-9 2323 8.29E07 | Z44EM 7 I2E-04 115E45 2 HIE 10 8.48E-02 __g_.'d-BE-ﬂ‘l 2 46E-04
Bis-(2-Ethylhaxyljphihzlale 117-81-7 390.58 1.02E07 2.97E-01 5.72E-D4 1.24E-06 JI0E+D1 9. 14E-033 28360 2.53E-04
Chrysene 218.01-9 22828 246E05 3.56ED 7.49E-04 4 85E04 390E+00 A.5BE+Q0 1.40E+01 1.40E-02
Indena(1.2.3-cd} 193385 | 276.33 160E-06 3 34E-D1 &.81E04 212ED5 200E+00  ; 1.56EM ) 3A2E4N 0 312E04
Naphthalene 91-20-3 ' 12847 483604 4.32E-01 986804 B8.95E-04 1HOE+DT ] SEOE+00 | 7.26E+81 | 7.26E-02
2.4.8-Trichlorophenal 88-068-2 | 197.45 779506 373E-01  ;  BOSE04 1.04E-04 2.90E+03 7EGE-D 2.32E+03 ' 2,225+
Chioeinated dioxins/dibenzaf (CDDs/COFs) | | | )
2,3.7.87C00 1746-01-6 | 35200 792605 3A7EQT . &IOE04 3.91E-04 4. 38E-03 2.88E+00 126602 . 126608

Calculation sourca: Virginia Depadment of Eavironmental Quality Voluntary Remediation Program Risk Tabla 3.8: Exp
in a lrench:Groundwaler lass than 15 faet deep. revisad 1057, Accessed at hitp:fwww.deg slala va ushwpriskiablas himl,

PACOE-NAEBattallslCanivedaleiSaurca Areaillility WorkenFinal 100708

wpd8_RME_CurFul_Util xisVRP

pring ¢

) for construchnndulibty worker

Prepared by! Date: kask 0707410
Checked byl Date: BJR 07/08/10
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TABLE 4
CANCER TOXICITY DATA - INHALATION

Source Area
Centredale Manor Restoration Project Superfund Site
Morth Providence, Rhode Island

Chemical Unit Riék Inhalation Cancer Stope Factor {1 Weight of Evidence/ Linit Risk: Inhalation Cancer Slope Factor
of Potential : Cancer Guideline
Corncern Value Units Value Units Description Source{s} Datefs}
NOLATILES } N _
1,2-Dichlorcethene {cis) HA B MD 2] IRIS 1 May 2070
1 ,2,4-Trim.e“thylb enzeng WD WA ND B ]
1,3, 5-Trimethylbenzene ND A o MD -
Benzene 7.80E06 ughm’y’ 28£-02 | (mgrkgiday) " | Known human carcinogen RIS May 2010
mmbenzene MA MA, _ o) ~ IRIS May 2010
llchterotorm _ 2.30€-05 (ugim’y’ 8.10E-02 | (mgfkgiday) T [Likely carcinogenic in humand RIS May 2010
HEthy[benzene 3.5E-06 NA o) CALEPA, December .éGGB_”_
Ihsopropyt atcohol NA NA 7
E\delh\,dcyc{ohexane HA MA B L
Tetrachtorosthene 590E06 | (ugim’)’ 200E-02 | imgrkgiday) NA CALEPA December 2008
Trichtoroethene 200606 | (ugm’)’ 7.09E-03 | (mgfkgiday) NA _ CALEPA December 2008
\iny Chloride {adult only) 4.40E-06 {ugfm’y’ 150E02 | (mg/kgiday) "| Known human carcinagen IRIS May 2010
|Kylenes (lotat} MA, NA, Inadequate dala RIS May 2010
[SEMIVOLATILES _ .
4,4-Dichtorobenzene 1.10E-05 (ugfm’y’ 39E-02 | (mgtkgicay) " NA CALEPA December 2008
2.4.6-Trichlorophenol 3.10E-06 (ugim’y’ 110E-02 | (mgikgiday) B2 IRIS May2010 |
[Benzotajanttracene 1.19E-04 (ugim’y’ 39E01 | (mgtkgrday) " B2 [ caLepa December 2008
uBenzo(b}ﬂuoranthene 1.10E-D4 (g™ | 3gE0i | imgikgiday) | B2 CALEPA ‘December 2008
(lBenzo(k fuoranthene 1.10E-04 (ughm’y’ 39E01 | {mgikgiday) B2 CALEPA December 2008
is{2-ethylhexyliphthalate (BEHP) 2 40E-06 {ugim’)’ 8.5603 {mg/kg/day) ! NA |~ T caLepa 'December 2008
hrysens 1.10E-66 {ug/m’y’ 39E-02 (mgikgiday) B2 CALEPA December 2008
[hngenots 2.3-cdipyrene 1,10E-04 fughm®y’ 39E-01 | (mofkgiday)”| B2 CALEPA December 2008
”Naphiha!ene J.4E-05 NA © Cannot be determined CALEPA Dacember 2008
{INORGANICS/METALS ' ] B
ominum ND ND ND o
[iChromium it NA NA Inadequate data. RIS May2010
ficobatt ND 90E-03 | (mg/kgiday)™ ND PPRTV - B
[Lead NA NA B2 RIS May2010 |
|tManganese MA . HA, D IRIS May 2010
Nickel 240E04 | fugm) 8.40E-01 | (mglkgiday) ™ A RIS May 2010
[Thallium HA MA ] IRIS May 2010
Vanadium ) ND ND ND ’
DIOXINSFURANS _ N
\3.7,8-TCDD 3.80E+01 {ugim’y’ 150E+05 | (mofkglday) " B2 CALEPA December 2008
In accordance with OSWER 9285.7-53, unit risk values are identified from the foliowing heirarchy of sources:
Tier i: Checked by: JHP 511810
IRIS = integrated Risk information System: May 2010
Tier 2:
PACOE-NAEBE; dalals ArpatiUtility Warkes,
REG1-0R-12-2009 x5, TAN-1 Page 10t 2
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TABLE 4

CANCER TOXICITY DATA — INHALATION

Source Area
Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

Chemical

Unit Risk

inhalation Cancer Slope Factor {1

of Potential
Cancern Value

Units

Value

Units

Weight of Evidence/
Cancer Guideling
Description

Unit Risk: inhalaticn Cancer Slope Faclor

Source{s)

Datefs)

PPRTV = Preliminary Peer-Reviewed Reference Toxicity Value May 2010
Tier 3. '

CALEPA - Califomnia Environmental Protection Agency December 2008

Chtained from:

{1} - inhalation cancer dose-response values are hypically published as unit risk values. Unit risk values

may be converted to slope factors using the following equation (HEAST,

1997}

Adjustment = 70 kg [adult body weight] * 1000 uglmg [conversion factor] f 20 m3/day finhalation rate]

and: Inhalation Slope Factar = Unit Risk * Adjustment

For slope factors obtained from NCEA (published in USEPA Region Il RBC Table), it is assumed that
the value has been canverled from a Unit Risk value. Therefore, the slope faclor is converled back

to 2 unit risk vatue as lollows: 20 mitday f 70 kg ~ 1000 ugfrg

benzafbjfioucranthene, indeno{1,2,3-c.d}pyrenej; 0.01 [benzo(k flucranthene]; 0.001 [chrysene].

Value for nicke! based on nickei as nickel! refinery dust

PACOE-HAEBatielielCentredaleiSoume AreatUitity Workart
REG1-OR-12-20059 xfs, CAN-

Page 2 of 2

Weight of Evidence:
A - Human carcinogen
B1 - Probable humar carcinogen - indicates that imited human data are available
B2 - Probable human carcinogen - indicates sulficient evidence in anirals

and inadequate or no evidence in humans

C - Possible human carcinogen

0O - Mot classifiable as a human carcinogen

FAHs, adjusted by Relative Potency Factors of 1.0 [benzo(alpyrene, dibenz{a hlanthracene]; 0.1 {henzo{ajanthracene, mg = miligram

ug = microgram

kg = kilagram

m’ = cubic meter

BW = body weight

ND = no dala available

hitp fiwww epa.govireg3hwmdirisivhumanfindex.bim

Cbtained from: hitp:/fwwiy.epa.govireg3hwimdiriskshumandindex.tim
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TABLE 5
HOM-CAMCER TOXICITY DATA — INHALATION
Source Area
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode (sland

Chamical Chronic! Inhataton RAC {1} Exlapolated RD {1) Primary Targat Organ or Syslem { Gombinged RFC: Target Organis}
o Potanlial Subehronic Valua Lnits Yalua Units Critical EMect UncenairtyModifying Sourcals] Datefs)
Concem Fagtors
VOLATILES o .
| 1.2-Dichloroethene (cis} chranic ND MO RS | May 2010
breh ND ND _ B .
1,2.4-Tri thronic 7OE03 | mym3 1TE03 | matkgiday PPRTY May 2010
. subshoonlc T.0E-0F mgim3 1.7E413 mafkgiday _ Chronme
1.3.5- Trimelhylbenzena chronic. ND ND RIS Mey 2010 |
subechranic ND WD . _ - B _
Banzens chonic 3.0E-02 mm3 H.EEH gkg/day IMmung system; |ym phooyta counl 3001 RIS May 2010
_ kich 3.0E-D2 mgfm3 BEE03 makgfday Immune systent; d lymphocyte count 30001 Chramic
chronic S.0E02 mg/md 14E-52 g PPRTY May 2010
subchronic 5.0E-02 mgim3 1.4E-H2 mgpkgiday Chranit
Chigrotem ¢chmnic 9.8E-02 mg'm3 28E-02 mgkgiday MAL December 2009 |
L 25E-01 mg/m3 7.1E402 mykg/day Liver 100 MRL [ 2008
thy chramic 1.0E+0Q ) g mad 2.8e01 mgfkiyday Developmantal; davelopmeantal taxicity 30071 . IRIS May 2010_
Bubchrgnic AAE+00 mgim3 B.BE-O1 gikg/day Narvous syslam 300 MRL____ _| Decembar 200
fsoprom aloohol ehronic 7-DE+DD mg/m3 . 20E+09 J (_:;L_EFJ\ Docamber 2008
subgtronic 7.0E+00 mgim3 206400 g Chronic
Mot‘hflcylcbhg:ang chronic 3.?E+DD regfm3 & 6E-01 mgdkgfday MEASTA? Fy 1987
o subc.i;u;nic J0E+0D mg/im3 #6501 9 Chronic
[Talrechiomethans chranic 27E-01 r;\gfm3 T TE-O2 mgkgiday MNarvous system 100 MRL Deoeml.)er '2_9)"9_
2. TE-01 mgima TIE-02 mglkgiday Nerwgs system Chrome ]
IT. L3 chronic 14E02 mgim3 28E-D3 mghgiday MNarvous system NYSDOH October 2005
[ subchronic 1.DE-02 mgim3 29803 malkgiday Nervous sysIErE . _Chmmc ]
inyl Chlonds chronic 1.0E-01 mgim3 2.9E-02 mgkgiday Liven; lver call pol iBm iyl IRIS May 2010
[ subchronic 1.0E- hgim3 29E02 mgfkgiday Livar; liver call pulym:_:rphism 30N Chranic ]
{tolat) . chre 1.0E-01 mgim3 28E-02 mglkgiday CNS; impared motor coordinatisn 001 IRIS May 2010
NG 7.BE+00 mgdm3 2 3E+00 kgiaay Hervous syslem 5 WAL [ 2004 |
REMIVOLATILES
E2.4.6-Tri chronic ND HD RIS May 2010 |
[ ) behitn ND D B |
[Benz cene ehronic ND ND RIS May 2010
" . nehronl ND NO
|hanzu{b}ﬂumnmena chronic ND _ND - RIS May 2010
‘k subchronic ND ND
snzo(_k}ﬂmranmme chronic MO KD RIS May 2014
H subchronic MO ND
) thy {BEHF) chronic N ND RIS May 2010
subchronic HNC ND
chiysens chraric ND ND IRIS May 2010
ND ND R
froancy1.2 3-cd)pyrene thranic ND N B IRIS May 2010
suhchionic ND ND .
P chipnic 3.0E-03 mgm3 | B6E44 | mpkgiday LungyHyperpasia and ia of epitheiial cells 3,00011 IRIS May 2010
subchronic 30602 Mhgfm3d 8.6E-04 mg/kfyiday LungHyperplasia and lasia of epithelial cells 3,000/1 IRIS May 201{

iENOR._G_A.NICSNETALS

PACDE-HAE BN antroome Soums Al iy Voo
REGILA-12 005 v, MG
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TABLE 5
NOR-CANCER TOXICITY DATA — INHALATION
Source Area
Centredale Manor Restoration Project Superfund Site
North Providence, Rhade Island

Chemical Chronic! L] ion RC {1} 3 R {1} Piimary Target Organ of System £ Comb:ned RIC: Tanget Organish
o Potential Subchronic Valus Unils Value Uitz Cribcal Effed 1 hy hying {5} Diata(s)
Congam Faclors
Minum o chran mgimd i4E-03 mglkgiday o __H_PPIE_'_ __ May 2010
__subgieonic mg/m3 1403 mg/kgiday - | Chronic |
[Cheamium H chrnic WO . o RIS, May 2040
_subchronic . _mgim3 14E43 mgkgiday Raspiratary systam an MRL Ex 2009 |
ICoban _ch@nis fmgim3 17608 mgtkgtday | PPRTY May 2010
subchronic mgim3 S.FE-06 mglgiday o ETSC Jenuary 2010
Laad _ chmonie: _ 1in3 o RIS May 2090
SubEhromic WD : ND .
chn:ni_c:: 50E05 ﬁ:i 14E08 mafkgiday _ NS, impaiment of neurobehavioral function 1060441 IRIS May 2910
. ] subchronic 5.06-05 mgim3 14ED5 g/ CHS: i af avioral funation 100011 Chronic |
Nickal chronic 9.0E-05 mg/m3 2EEQ5 mgfkglday Respiratory system _ 5 MRL o 2004
subchronic 2 0IE-{ mgimd 5.7E-Q§___ __mpkgiday ¥ system 30 ML Dmb_e;ﬁ
[Thaltum -______ chronic HD ND- RIS May 2010
ND HD _ . ]
Manadium o chronic 1004 mgim3 29E495 mghglday Respiratary 30 MRL o 2009
i BLBCRrEE LOE-I4 g 2 RE-85 g fhgtday A i b x Chrone
| OXINSFURANS
2.3, 7 8-tairachiorobenzo-p-dioxin (TCED} 4.0E-08 _mglna 1IE-DB gikglday Lives; repro * ginatary, b cALEss | By 2008
] 4.0E-08 mg/md 1IE-0B Luvar: rap v Chranic
Hotes: Checked by: JHP S18/0
In accordance with OSWER 9285753, chronic RIDs are dantiftad from the following b of seurces: -
Tier 1.
IRES = [nlegrated Risk nformation System: May 2010
Tier 2
PPRTV = Prefiminery Peer-Reviowad Toxialy Yalua: May 2013 Ontained from Cak Ridgae N L¥:) y Reg ] ing Levals lor Chemical Contaminants at Superfund Sites my = midligram
BTSC (3 Janyary 20i.0 Obtained from; Superfund Technicel Support Canter. Vatus pravided by USEPA Reagian 1, January 2010, kg = kilngram
Tier 3: ug - Michogram
HEASTS7= Haallh Effacts Assessment Summary Tables: FY 1997 From HEAST FY 1997 Updatle i - cubic mates
MAL = Minimum Rask Level (ATSDR; chmnic MRLs): Dacamter 2009 BW = by wemght
CALEPA - Cablomia Envi o AD bar 2004 2] 2008  Obtained om: hip. e, o pa.0 nkm
WYSDOH = Mew York State Departman) of Health Oomber 2006
Hubchronic RIDs are oblained from; - [ e values are rypcally puttished 83 RIC values, RIC valuas

P ICDE-NAEBA e

- ATSOR: Intarmitent MRLs
- HEAST: subchronic AfDs (em HEAST FY 1997

- Equal to cheonic RfDs whan valuss s nat pubhshed v HEAST or by ATSDR

chronit - ihe SRAOATS valu e 15 USad 23 the subchion,

el Source Aot Pliny Wavar

BEG1-DR-12-2009 1, NCH

ic RID

may be convarted o RTDs using the lbfewng squation (HEAST, 1997}
RAD (ngfig-d) = RIC {mgm %) x 20 m¥%a § 70 b, unless othecwise indicated

to 3 RIC value a5 loliows; RIC (mg/m”) = RID (mggiday) x 76 kg | 20 m May

1 Arnbi

Tham iz ah it Aar Quahty

Page 2ol 2

For RfCis obtained from NCEA fpublished in USEPA Region 111 RBC Tabts), it is assumed fhai
the valye has bean converted from a RIC vafue. Thenalora, the RID is canvarted back

g for teed of 1.5 pp/m3 sveraged over lnrae monlhs
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TABLE 6
CANCER TOXICITY DATA - ORAL/DERMAL
Source Area
Cantredale Manor Restaration Project Superfund Site
North Pravidence, Rhede Island

Chemical Cral Cancer Slope Factor Oral Absorplion Absorbed Cancer Slope Faclor Weight of Evidencer Oral Cancer Stope Fackor
of Potential for Derrnal (2] Cancer Guneline
Cancem Value Units Efficiency for Demal (1) Valug Units Descriplion Source(s) Oate(s)
VOLATILES ]
1,2-Dichloroethene (cis} ND . ND ~ ’ D RIS May 2010
1.2,4-Trimethylbenzene ND ND _ ND
1,3,5-Tnmethylbenzene ND ND ND
nzene 85602 {markaiday) 100% 5,5E-02 (mgfkgiday) Known carcinogen  IRis May 2010
C_hlorobenze_ne WA WA ] ) _'____ o - lrs May 2010
Chiorotorm j NA 100% NA Likely carcinogenic in humans [2) RIS — May2010
Elhylbenzens NA NA D IRIS May 2010
Isopropyl alcchol o WA ) NA . I } B
Melhylcyciohexane NA NA 3 o
Tetrachioroethene 5.4E-01 {mgikgiday) " 100% 64E01 (markgiday) " NA CALEPA _December 2008
Trichiaraethene ) 6.9E-03 {mg/kgiday) " 100% 5.9E03 tmglkgiday) NA CALEPA December 2008
Winyl Chloride (adull only} 72E-01 {markgiday) " 100% 7.2E-01 {mgikg/day) ™ Known carcinogen RIS _ May 2010
_X)TleTss [tolal} NA NA Inadequate evidence RS —May 2010
EMIVOLATILES ] i _ . ' _
1.4-Dichlorabanzene 5.4E-03 {mg/kgiday) 100% 5.4E-03 {mgtkg/day) £ CALEPA December 2008
4.6-Trichiorophenol ) 1.41E02 {my/kg/day) 100% 1.9E02 imgikgiday) " B2 RIS May2010
nzojajanihracene TIEO1 {mgfko/day) " 8%% 73E-D1 (mgfkaiday) ™ B2 ib} USEPA | May 2010
Enzo{b)ﬂuo«anmene 7.3E-D1 {ma/kgiday) 89% 7.3E-01 (mg/kgiday) " 82b] USEPA | | May 2010
Benzo{k)Aucranthene 7.3E02 {mgkgiday) 89% 7.3E-02 (mghkg/day) " B2 [b] USEPA _ May 2010
Bis(2-ethylhexyl)phihalale (BEHP) 14E02 {mpgiday) T 100% 14E02 {mgikgiday) " B2 IRIS May 2010
Chrysene ) 7.3E03 {mgfkgiday) ™ 89% 7.3E-03 {mg/kg/iday) " B2 USEPA May 2010
Indeno(1,2,3-cd)pyrene 7 3E01 {markg/day) 8% 7.3E01 _ (mgikg/day) B2 o] USEPA May2010 |
[Maphtnatene ] ~ NA g% NA Cannot be determined IRIS May 2010
ANORGANICS/METALS )
fdumioum T ND ND ND -
Chromium i NA NA Inadequale evidence IRIS T Mayz010 |
[Cobali ND ND . ND
Lead NA N [ B IRIS _ May 201D
Manganese NA NA D RIS May 2010
puicie! ) ND i ND N _ iRIS_ iay 2010
Thatli NA NA o RIS May 2010
Vanadium ND ND ] ] ND
[DIOXINSIFURANS ' T T T
|2.3,7 8-1ewrachlorobanza-p-dioxin (TCOD) [c] 1,5E+05 {mgikgrday) " 70% 1.5E405 {mg/kgiday} " NA HEASTS7 Fv 1907

Notes:

in accordance with OSWER 9285.7-53, siope factars are identified from the following heirarchy of sources:

Tier 1.
IRIS = Inlegraled Risk Informatian System:
Tier 2:

May 2010

PPRTY = Preliminary Peer-Reviewed Reference Toxicity Value May 2010

USEPA = Regional Screening Level {(RSL) Summary Tabke,

Tier 3
HEASTAT= Heallh Effecis Assessment Summary Tables:
CALEPA - Caiifomia Environmental Proteclion Agency

{1} Values gblained fram RAGS Volume 1 {Pad E, Supplemenlal Guidance for Dermal Risk Assessment, Inlerim Guidance) (EPA, 2004)

FPACCE-NAEBeTsieiCentadamiSourca Anval LItIy Wocker,
REG1DR17-2009, ki3, CAN-O

May 2010

FY 1997
December 2008

mg = milligram

kg = kilogram

BW = bady weight

NI = no dala avaitable

Obtained from: hip:fiwww epa . goviregdhwmdiriskmumanindex_him

Checked by: JHP 51810

Obtained from; htlp:/wew.epa.govireg3hwmd/risk/humanvindex htm, CSFs ware calculaled using the benzofa)pyreng CSF from IRIS and the toxicity equivatency
factors (TEFs) from 1993 Provisional Guidance for Quantilalive Risk Assessment of Polycydic Aromalic Hydrocarbons (EPA/SDIVR-9VD89).

Fram HEAST FY 1997 Update
Obtained from: http:ifwww.epa.govireg3hwmd/risk/human/index.htm

Yeight of Evidence:

Page 10of 2
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TABLE 6

Source Area

Marth frovidence, Rhode Island

CANCER TOXICITY DATA — ORAL/DERMAL

Ceriredale Manar Restoration Project Superfund Site

Chemical
of Potenlial
Concem

Cral Cancer Slope Fachor

Value

Units

Oral Absorplion

Efficiency for Derma} {1}

Abzarbed Cancer Slope Factor

for Dermal {2}

Value

Units

Weight of Evidence!
Cancer Guideline
Description

Oral Cancer Slope Factor

Sourcs{s)

Date{s)

Per Ihis guidance, a value of 100% is used for anatytes without published values,
{2} Adjusled Dermal 5F = Oral 5F { Oral to Dermal Adjusiment Factor. Per RAGE Part E (USERA, 2004}, adjustments ara only performed

for chemicals that have an oral absorption eftfidency of less than 50%.

fa] - The RID far chioroferm is proteclive for cancer risk,

fb] - Stope Factor far Benzo(a)Pyrene used for other carcinogenic PAHs, adjusted by Relative Patency Factors of 1.0 [benzo(a)pyrene,

dibenzia,hjanthracena]; 0.1 [benze{ajanthracene, benzoibifiouoranthene, indenof1,2,3-¢,dipyrene]; 0.01 [bernro{kiflusranthens];

0.001 [chrysene].

t] - The 2005 HHRA quantified dioxin risks using an oral cancer slope factor of 1 x 10 ¥ per mg/kgrday. The affects of this change will ba
9

caleutated in Appendix 8.

FLDE-NAEBatedlaiCentredabolSouns ArsatLiiey Worker,
REG1-DR-12-700% 3. Can-C

Page 2 of 2

A - Human carcinogen

B1 - Probable hurman carcinogen - indicates that fimited human data are available

B2 - Probable human carcinogen - indicates sufficient evidence in animals
and inadequate or no evidence in humans

C - Possible human carcinogen
D - Not classifiabie as a human carcinogen




TABLET

MNOM-CANCER TOXICITY DATA -- ORALIDERMAL

Source Area

Centredale Manar Restoration Project Superfund Sie
North Providence, Rhode Island

Chemical Chronic! Oral R Oral Absorption Adjustad Dermal RiD {2) Primary Target Organ or Syatam { Crilical Effect Combinad RID: Target Organ(s)
of Potential Subchronic Valug Unils Effictency for Dermal {1} Valua Units ' UncariaintyModitying Sourca(s) Date(s)
Congem Factors
NOLATILES
1.2-Dicnieroethene (trs) chronic 1.0E-02 mgfkgiday 100% 1.0E-02 rg/kg/day j ) FPRTV May 2010
- subchranic 3.0E-01 wolkgiday 100% 3.0E-01 rig/kg/day Hematclogical 1001 MAL Decermber 2008
1.2 4 Trimethylbenzene chronie ND ND ) ’ )
o subchronia ND ND )
[1.3,5- Tnmelhyibenzeng chranic 1.0E-2 mafkg/day 100% 1.0E-02 mgkg/day PPRTY May 2010
) B subchronic 1.0E-02 mo/katday 100% 1.0E-02 mghkg/day " Chronic
Enzen_s chranie 4.0E-03 mgfkgiday 100% 4.0E-03 mg/kgiday Immune system; tdecreased iymphocyte count 300 RIS May 2010
) subchronic 4.0E-03 mg'hgiday 100% 4.0E-03 mgkgiday immune system; decreased {ymphocyte count J00 Chronic
[Chprobenzeng chronic 2.0E-02 mafkg/day 100% 2.0E-02 mgkg/day Livar, hepatic changes 1.800¢1 IRIS ME'y 2010
subchronic 4.0E-01 mg/hg/day 100% 4 0E-01 mg/kg/day Livar; hepatic changes 100 MRL “Dacember 2008
[Coroform Chronic 1.0E-02 mo/kg/day 100% 1.0E-02 mgfhgiday Liver; fatly cyst formation in Gver 10001 IRIS May 2010
subchronic 1.0E-01 mog/kgiday 100% 10E01 | mgkgiday Liver ] 100 WMRL December 2008
AT T— chronic 1.0E-01 mgfkg/day 100% 1.0E01 mg/kg/day “Liver and kidney, Gver and Kanay toxicity 1060 RIS May 2010
- subchromic 5.0E-01 mglkgiday ” Ho0% 5.0E01 mg/kg/day Livar; Tver toxicity ) 100 MRL D 2008
Isopropyl akcohol chronic ND ND ]
subchronic ND ND - —— .
[intathyicyciohexane chronic ND ) ND ~ ) B
prmmm subchronic ND B ND -
[Tetrachloraethane chronic 1.0E02 mgikgiday 100% 1.0E-02 mgfkgiday Liver; hey 10001 RIS Way 2010
] ) subchronic 1.0E-01 maikglday 100% 1 GE-tH mglkgiday Liver; hapatatoxicity 100/1 HEASTE7 FY 1997
Trichloraatnensa - - chranic 3.0E-04 mg/kglday 100% 3.0E-04 rmuykgiday ) " " Liver and kidney NCEA January-00
subchranic 30E.04 mgrkg/day 100%: 2.0 mgfkgyday Livar and kidney Chronig
Ninyg Chicrida B chronic 3.0E-03 mgfgy/day 100% 3.0E03 mgfkgiday Liver; liver call polymorphism 3071 RIS May 2010
subchronic 3.0E-03 mgfkytday 100% 3 0E-03 mg/kg'day Liver; liver cell polymorphism 3041 " T Chronic )
{ytenes (tolal} chronie 2.0E01 my/kgiday 100% Z.0E-01 ma/kgiday General loxicity, increased martality 1,000 RIS | Mayaete |
subchronic 4.0E mgfkgiday 100% 4.0E-01 mg/kgiday Nervous system 1.000 T MRL December 2005
(SEMIVOLATILES -1 T o o
1 4-Dichlarobenzens chonic 7T.0ED2 ‘mggiday 100% 7OE0Z | mgikgiday Liver 0 MRL Dacember 2008
_ subchronic 70E02 mg/kgiday 100% 70E0Z | mgikgiday ) Liver ) “100 MRL December 2008
2.4 6-Trichlorophenal chronic 10E03 mglkgiday 100% 1.0E03 mgikgiday PPRTV May 2010
subchronic 1.0E63 my/kgiday 100% 1003 | mg/kgiday - ” Chronic
]]—Benzo{ajanthracene chronic 3.0E-02 mp/kgfday 89% 30802 mgfkgiday Kidney; renal lubuiar pathology 3,000M1 Surragate (1)
subchronic 3.0E-01 mp/kg/day B9% 30E-01 mag/kgiday Kidney; renal iubelar pathology 3001 Surrggate (1}
nze{bifueranihena - chronic J.0E-02 mgfkg/day £9% 30E-D2 ma/kaiday Kidney; venal labular pathology ) 3.000M Surragate {1)
T subchranic 3.0E-01 mgfkgiday 89% 3.0E-01 mg/kgiday Kidney: rena! tubular pathology 3001 Surmogate {1}
nzofk)uoranthens ) chronic 3.0E-02 mgflkgiday 89% 3.DE-D2 mglkg/day Kidnay, renal lubular pathalogy 3.6001 U Bumgae 1y | |
I} subchranic 3.0E-01 mgfkaiday B9% 30E-01 mglhgiday ¥idney, renal bular patholegy 30071 Surrogate {1} |
Bis(2-elhyihexylphihalate (BEHP} chranic 2.0E-02 mg/kafday 100% 20E-02 mg/kgiday Liver, increased liver weight 1,000 IRIS May 2010
subchranic 1.0E-01 mgfkgiday 100% 1.0E-01 mgfkgiday Reproductive 100 RRL Dacember 2008
{Chrysene chronic 3.0E-02 mofkgiday B3% 3.0E-02 mg/kaiday Kidnay; renal kbular pathalogy 3.0001 Sumogata {1)
subChraNIc 3.0E01 mgfkgiday A% 3.0E-09 mghg/day Kicingy, renal lubuiar pathology 30071 Surragate (1)
indenaf1.2.3-cd)pyrene cironic 3.0E-02 mgfkgiday 9% 3.0E-02 mg/kg/day Kidney; ranal tubular pathology 3,000/ Surrogate (1} -
subchronic 3.0E01 mgfkgiday H9%, 3.0E01 mglkgiday Kicney; ranal tubutar pathalogy 30071 Surrogate (1) )
Naphiratena ] 2.0E07 mgfkgéday B9% 2.0E-02 mgkpiday Dacraased body weighl 3,0001 RIS May 2010
) 5.0E01 mofkg/day T TEI% 6.0E-00 mg/kgiday CNS 30 MRL D bar 2008
wnsmmsmsins 3 ’ ’
urminurn chranic 1.0E+00 mofkgiday T 0% 1.0E+00 myfkgiday PRRTY May 2010
subchronic. 1.0E+00 mgfkgiday 100% 1.0E+00 mghgiday CNS a0 MRL Dacembear 2009
(Chramium I chranic 1.5E+00 mykgiday 1.3% 2.0E-02 mgkgiday No effects obsarved 100710 IRIS May 2010
"1 subchronic 1.5E+00 mgikg/day 1.3% 2.0E-02 mkgiday Mo affacts observed 10010 Chronic
Caball chronic 3.0E-04 mgfkgiday 100% 3.0E04 mg/kgiday FPRTY May 2010
subchronic 3.0E-03 mg/kgiday 100% 3003 qfkgiday 1ogical; iner d hermeglobin; palycythemig 10 STS5C January 2019
Lead chronic ND ND ’ RIS May 2010
subchronic ND~ ND
Manganese {drinking waler) chromic 2AE-02 mg/kgiday Pt 38604 mg/kgiday CNS, Impairment af reurobehavioral function [E RIS May 2010
] subchronic 24E-02 deay A% 9.8E-04 mafkgiday CMS; Impairmant of neurobehawvioral function 143 Lhronic
Micke! chranic 2.0E-02 mafkgiday 4% 8.0E-04 mgtkgfday Decreased body and organ waights 3004 RIS May 2010
BUCOEN, ArasiLtity YWorken,
REGI-DR-12-2008. s, NC-O Page 1af2
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TABLE T
HON-CANCER TOXICITY DATA -- DRALMERMAL

Source Area
Centredale Manor Restaration Project Superfund Site
North Providence, Rhode island

n = Value is and NCEA provigional value provided {or informalicnal purposss anly

Subehronic RMs are obtained fron:
- ATSDA: Imemmitanl MRLS

- HEAST: subchronic RIS (frpm HEAST FY 1957}

- Equal to chronic RfDs when values are nol published in HEAST ar by ATSDR

{1} Vatues obrained from RAGS Volurms 1 [Pan E, Supplemental Guidance lor Darmal Risk Assessment, Interim Guidance} (EPA, 2004}
Par ihis guidanca, a value of 100% is used for analyles without published values.
{2} Adiustad Dermal R = Oral RID x Qral to Dermal Adjusimen! Facler. Per RAGS Parl E (USEPA, 2004}, adjustmants are only parformed
for chemicals that have an oral absorption efficiency of less Lhan 50%.

Par USEPA Region | "Risk Updates, No. 5%, fAugust, 1998), Non-carcinogenic PAHS wilhout published RIDs should be evaluated using the publishad RIT for a stucturally similar PAH.
Surrogate {1} - Value for pyrene used as 3 surogate
For manganese in nen-dinking water media: As recommended by USEPA Region | Risk Updata, a non-dietary RfD is obtained by subtracling rypica!
digtary inlake of manganese (5 mgMday) from crilical dose (10 mgiday). A modifyng factor of 1 is then applied, per USEPA Region 1.
Yanadium - Region 1 - RD for vanadium is the RID fer Vanadium pentoxide of 9E-3, adjusted for the amount of vanadium in vanadium penioxide {56%), par USEPA Region L.

PALOE

Araatl

REGI-OR-12-2009.205, NGO

Worhary

Page 2 of 2

EW = body weight

Chemicat Chronic! Oral RiD Oral Absorptien Adjustad Dermal RiD {2} Primary Target Organ or Syslam !/ Critical Effact Combined RID: Targst Qrganis}
of Potenlial Subchronic Valug Unils Efficiency for Dermal {1} Yalue Linils Uncertainty/Madifying Source(s) Data{s)
Coneern Factors

subchronic 2.0E-02 mg/kitay 4% BOE-04 5/ n; __:-_bndy and organ weights 3001 HEAST-a? FY 1937

[Thalum chrenic " TRD T ND . . RIS May 2010
subchronic B.OE-D4 mg/kgiay 100% B.0E-04 mgfkgiday Ngiﬁ’smg obsarved 3001 HEASTA? FY 1957

{ivanadium chronic ‘9.0E-D3 mg/kgiday 2.6% 23E-04 myg/kgiday .. ._Decraased hair cysleine 10001 RIS May 2010
N . subchronic 1.0E-02 mafkgiday 2.6% 2.6E-04 mp/kgiday Kidney 100/ MRL December 2003

D IGXINGFURANS — —

[2.3.7 #-telrachiorobenzo-p-ditoin (TCOL) chronic ND NG N

Motas: Checked by: JHP 51810

In accordance with OSWER 9285.7-53, chronic RD4 are identified from the following heirarchy of sources:

Ttar 3:

RS = Inegrated Risk [nformation Syaterm: May 2010

Tiar 2:

PPRTV = Praliminary Peer-Reviewed Toxicity Value: May 2010 Oblained from: hitp:Awww_epa.gov/ragdmvmdirickfumandindax.him

STSC{3) January 210 Cblainad fram: Superund Techrical Support Canler, Value provided by USEPA Region 1, January 2010,

Tiar 3:

HEASTS7= Health Effects Asgassmanl Summary Tables: Fr 1597 From HEAST FY 1597 Update mg = rmilligram

MHRL = Minimum Risk Level {(ATSDR: chronic MRLs): December 2003 kg = kilogram

NCEA = Nalional Center far Environmanial Assessment Seplembar 2004 Oblained from Region IX PRG Table sumogats - a value lor a closely related charmical is used as the RO

chronic - tha chronic value is used as the subchronic RO

ND = no data available
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TABLE R

CALCLLATION OF CHEMICAL CANCER RINKY AND NON-CANCER HAZARDS — REASUNABEE MAXINUM EXPUSURE- CLUBRREN

SOURCE AREA

CENIRERALE MANOR RESTORA FION PROIECT SUPERFLND BITE
NURTH PROVIDENCE, RHUDE TRLAND

FURE- LT ILLITY WORKER- ABLLT

CENARIO TINFFRANIE: CURRFNTFUYURF
LATION: LTILITY WORKER
ECEY TOR AGE: ADULT
FFi CANCER RISK CALCULA THINA W ITAZARD CALL LLATIONE
. EXPOGSURE . INTARE EXFOSURE - INTAR . ]
MERILM MOINT CHEMICAL VALUE CONCENTRATIINY ! RISK CAMCER RISK UESUEN TRATHON RID/RACTL) ';I\,f,‘;[‘::'_r
YALLE LNITS YALVE VALLIE Al Nl e .
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TR EFTON FOPL

CENARIG TIMFFRAME: CURRENT/FUTURE

CALCULATION OF CHEMICAL CANCER RISES AND NUN-CANUER 1HAZA

TABLE %

ANT

RIS — REASONAHLE MAXIMUM EXPONURE- CURRENT

SOURCE aREA
CENTHEDALE MANOGR RESTGRATION PRIME
NORTH PROVIDENCE, RHGDE B

TAUFEREDSD SITE

TERE- GFILETY WORKER- ADULT

INTARKEENPOSUHE

EXPONSENE EXFOSURE EXPFOSTIRE . . NIURE .
METHUM FOINT ROLTE CHEMICAL HATION CANCER RISK CONCENTRATH RIDRIC 11y '111:]71'.}::{:’.[
LN FS YALLE LNITS VALLK UNITS VAT LE LNITS 2 )
WA Bt
hig L B
rsE0d | gl TREL
O KO
NCL i GE upins
EXRPUSURE ROLTE TedTAL 28
EAPDSURE PLURNT 13T AL 28
LRI FiLM Tl bt
= r—
EHOUNIRUATER 10TAL — 3
I‘_ TOTAL RECEPTOR RISK ACROSS ALL MEHA || *.E-04 JTOTAL RECEPTOR HAZARD ACROSS ALL MEDIA]] 3

NOTES.

113 - Blank cells indscate that an R or RIT is noq avalaitable Gom fe gources used 1o obtaio dose-tesponse data for this risk assessiment,
N - W canvinogenie by thir eapusure roule.

NA - Mot applicable: exposwe moule iy app
KL - ot inlehuded in the calculetion able for ambient air eomcansations in a weach from groundwa e,

i

licabvle Fog this ch

WY - ot volnile; ambienl air concenialion was nid caleulved fior this chea eal.

-- - Mot cakeulated, dose-response data wnd'or dermal ab

watlugs afe nm
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ENARIG TIMEFAAME: €
FTOR FOPLLATION:
ECEITOR AGE: ADULT

SLEMMARY OF RECEFTOR RISKS AND HAZARDS FUR COPCs - REASONABLE MAXIMLUM EXPOSURE- CURRENT/FUELRE- ETILITY WORKER- ADLY.T

TURRENTFLIURE
LTILETY WiHHKER

TABLE %

SOLRCE AREA

CTHEDALE MANOR RESTORATIGN FROEEC
MUK TH PROVIDENCE, RIGEE 155

Ny

LPERFUND

AFEDILA

EXPONTRE
MELDILM

FEXPOSURE
POINT

CARCINCHEENIC RISk (13

NONCARCINOGENKC HAZARD QUOTIENT (1Y

CHEMECAR

INGESTHIN

ENHALATION

DERMAL

EXTFERNAL
TRADLATHIN

PRIMARY TARGET
(HEGAN

INGESTION

INHALATION

NEiAL

EXMOSCRE
ROLTES TOTAL

LROUND
WATER

GRONIWATER

CHEHINDWATER

Mlanzeness:

i
May

Usdesermndzaed

Nemvens Syeiem

Merveaus System
NOACL
Hemptologea]

6 Tl

2 OEa

sickei
[r'ha = B MA
agacinm hie Mk
- XPOSURE POINT TOTAL E)
XPOSURE MEDIUM TOTAL 3
IF cHL
GROIMD AR TR - ALK
WATER N3 NG HA N 7 6E01 NA FEE-08
NA i N NA - N
NA ANGE-08 Ha HES NA
NA NA WA KA
MA My MA MA
Y NA N ERAN BA
NA MA NA WA
Ma NA NA Duvciepnnnsl LEY
A N NA
A N I NA NAp
NA NA A 236y Mo ous Ayslem MA WA
R Mo HA Meretus Syrtem N4 Sl Ha
N NA MA Mervons Sysian Na 1.4E KA
A NA N4 Liver NA L1IE. B
NA WA hES NA - A
Jemnaa i ! Na N MNA N M
i Iy Dk sithene mA A N NA ™A
Sesal kLl A N NA hEY - KA
[Edis 2 NA NA NA NA M
N N NA NA A
NA N Na Na MA
Na NA N R o2 Ka NA 1L8EAL
A NA A 82005 Liver § Repranluziive / NA M 2 AEt
NA M4 MA Lderernitizd
JCb iy hES TA NA RN Rispicaion:
PACOE-NA DBt e emrmlcSource psenLiutiny WorkerFinal (O0TRE
ThT.8_RME-Source Armas iy Worker 5w als, SLUMMARY Page 1 of 2 8442010
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FABLL Y
AUMMARY OF NECEFTOR RISKS AND HAZARDS FOR COPFCs - REARGONABLE MAXIMLAM EXPOSURL- CURRENT TLTERE- LFILITY WORKIR- ADULT
’ SOLRCE AREA
FANCIR RESTORATIGN PRI
NORTH PREVIDEN

CEXTHEDALE FRUPERFUND AITE

SCENATRIO FIMEFRAME: CURRENT/FUTURE
ECEFPUR MUPCLATION: LTHITY WUORKER
ECEFTOR AGE: ADULT
— =
CARCINOGENIC RESK (1) SNONCARCINGGENTC HAZARD QUOTIENT (1)
CXPOSURE EXPEISURE -
AMEDMI™ . - CHEMICAL . . EXPOSLRE THIMARY TARGET . . - - EXMISLRE
MEDILY PIIIN MOES NN ATION FRMAL N NGEN h NHAL N -RAtal,
MEMLUM AT LMCESTHY LN IALATIN: BERM BOULTES TOTAL ORGAN INCENTLON | INHALATION IERM AL ROLTES TOTAL
tubali N A Na REN
NA Na A NA
Ha Y Na MA Nervows Syaigm
NA A MA N
MHAa N NA REY
RES Na NA LLEN
EXPOSU'RE POINT TOTAL FEau Ix
NPOSURE MECHUM TOTAL SE-id pE
ROUNDWATER TOTAL KO3 i
LA K
—
TOTAL RISK ACROSS ALL MEDIA TE-4 TOTAL HAZARD ACROSS ALL MEDA 3
NOTES: TOTAL GENERAL TOXICITY HI = LIF-4
NC - New carcinogenic by this exposure roule. -
NA - Mot applicehbl - route not Applicable for this ch L medium, TOTAL DEVELOPMENTAL HI = 13E04
-- - Mot culculated; dose-respanse data andror devmal absomprion values ar€ 0ot available. TOTAL ENDOCRINE HI = ZAEU
Prepared by: KASK 0121410 -
Checked by: RED 3/24/10 TOTAL HEMATOLOGICAL HI = 2AF. W
TOTAL IMMUNE SYSTEM HI = 3
TOTAL KIDNEY Hi =
TOTAL LIYER HL=
TOTAL NERV{IUS SYSTEM HI =
TOTAL NOAEL HI -
TOTAL REFPRODUCTIVE HI =
TOTAL RESPIRATORY HI = LAEND
FCOE X i AreIIEL 10T,
TH7-A_ME Scurcesres Ikt Worker GW.1ls, STMMARY Page 2 of 2 S/4£2010
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TABLE 10
LALCELATION OF CHEMICAL CANCER KIZKS AND NUNLUANCER HAZARDS — CENTRAL VERGESCY EXFOSURE- CERREN T/FETHRE- UTILIEY WOHKER- ADLULT
SULRCE AREA - CTE S{TENA R
LENTREBALE MANUK RESTORATION PROJECT SHPERFUND SITE
NOURTI FROVIDENCE, REHODE JSLAND

S—
CENARID TIMECRAME, CURBRENTFUTURE
LECEPTOR POPULATICY TILITY WOLRKER
ECEF TR ACE: ADULT
RC CANCER RISK GA)ELEATIONS R AZARN CALCULATIONS
EXFOSURE EXFOSURE EXMISUKE e o N o .
MEBIUM MENTLM POINT ROUYE CHEMICAL VALUE CRMNITRISK | o Nork risk OV (1) HALZAKD
A S TTyTT ___ QUOTIENT
UNELS MaLUE LN LTS
" bl by ey
ILead b4
Pl itipime s Ny
Ny quzimdi-l
By
s 1LoE-] i
LXF HAL 1
EXPOSURE POINT TedTAL 1
EXPr EMELILY TOTAL
[CROUNDWATER TOTAL TES

TOTAL RECEPTOR RISK ACROSS ALL MEDIA §  3.5-65  |[TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAJ E

NOTES:

{1} - Blak cells indicate that an RID of RFC is nor avalatlable o i sources wsed (o obiain doss.responec dasa for thig nsk assessoumt.
NC - Met carinogenic by this exposure route.

WA - ot applicable: exposure roule mn applicabie for this chenucplickposure mydiuen.

WE - Wot mleludad in the sdoutation whle for wrbisnt air coneemirziions in a wench Gum growndwiter,

WY - Ko volatibe; exposure route nol complete for this chemical,

— - bt caloulited, dosc-response dats andéor dermtal abeorprion values are not available,

Propased by, KASK 81723410
Checkod by RRD 0372510
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RIEDIUAL FLUIST ENCGESTHIN | INEEALATIUN | DERMAL IRADLATION) |RUY 1EFFAL ORCAN ISEESTION | INHALATION | DEAMAL RULTES 10TAL
GROLSNY WATER GRULNDW A TRR
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AL MUNT NG N TNH 4)! AL NG A N A h -
). INGES i) TNHALATHIN [UEKMAL (RAIMATION) GRUAN INGESITUN [ INHALATTON | DERMAL RUUTES VO TAL
Na .- LAY ™A
N NA A rrvows Seglen
- 2R Na
. e HA A
NC M hii
——— =
RECEPTOR TOTAL . 3E-U5 _ 2
TOTAL RISK ACROSS ALL MEDIA AE0S TOTAL HAZARD ACROSS ALL MEDIA 2
MNOTES: TUTAL GENERAL TOXICITY EH1 -
NC - Mo carcinmgenc by this exqrsur roude.
Ha - Hot spplicable; exp rowne v applicable for this chemmical medim TOTAL DEVELOPMENTAL HI =

puce
-- - Mo calenlated; dase-respomse data ambier dromad sbsomaion valves are ot availzble,

Prepared by: KASK OL2I/L0
Cheked by: RRD 0024410
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TOTAL ENDOCRINE HI =

TOTAL HEMATOLOGICAL HI =
TOTAL IMMUNE SYSTEM HI =
TOTAL KIDNEY FEL -

TOTAL LIVER HI =
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TOTAL REPRODUCTTVE HI =

TOTAL RESPIRATORY HI =
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CALCULATION OF CHEMICAL CANCER RISKS AND NUN-CANCER HAZARDS  HEASONARLE MAXIMUM EXPOSURE - WITH LEA ATA- CURRENTHEUTURL- ULTLATY WORKER- ADULTY
SUETRCE AREA
CENTREDALL MAXOK RESTORATION PRUIECT SUFERFUND SITE
N{HTH PROVIDF? L HHOBL ISLAND

ARBG FIMEFRAME: U
ON POPULATHIN: |
L O AL ABVLT

HtREAT/FTTLRE
ATY WIORKER

EPC CANCFI RISK CALUULATIONS SONCANCER HALARD CALCULATIONS
— EXPOSURE EXFOSURE EXMISLRE INTAKEEXPISURE T . INFAKEEXPOSTHE N
hS ) . ) . . SR B . < R AL
AEDICM METIHEM FOINT KOLTE CnEMIcaL VALGE | tnirs || concexrsanion CSPUNITRISK | oo nneR isk CONCENTRATIY RIVRIL (1) JI'__:T::E?T
YALIE LXIGS VALEE 1018 L ALUE LNITS MALLE LSS -
Sumiginm v upns AL . WA LAE-fa] ugnl
ENPUSURE ROLTE TOTAL 1. 158
EXFORSERL POTSNT TeITAL X 16k
EXPOSLL LM TOTAL, [} TR
SHOLUNDWATER TIAL 2.E-B 151
i TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 2. E-03 IEIOTA[. RECEPTOR HAZARD ACROSS ALL MEDIA | 141
NOTES : Prepared by, KASK 01721710
{1} - Blank cells indicate that an R Ir or RIC is oo avalaileble from the searces wied 10 obinin desr-response data o this fdll fesessment Checked by RED 03724710
NC - Ned carnnogenic by this eapogure roule.
HA - Mol apphcable: exposure roulé rable for this c. p Tedium

XL - Now indeluded in the caloulaiion wable for ambient wic concentrations in & tench from groundwaler.
NV - N valatide; exposure moune o complete for this chemical.
— - Not ealoulzied: dove-rosponse data and¥or devmia] abmorption values are mot available,
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CENARIE) TIMEFHAME:
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TABLE I3
SUMMARY UI' RECEPTOR RISKS AND HALAKDS UOR COMs - REASUNABLE MAXIMUEM EXFOSLRE - WITITLEA PATA- CLERENTTETERE UTILITY WURKER- ADUVLYT

ARF.A

CENFREDALE MANDR RESTORATION MPROJEC T SUPERFUND S1FL
NORTH PROVIDENCE REODE ISLAND

LHRENTA LTLURE
LTIH TV WOHKER

CARCINUCESIC RISK {1y

NUMCARCINOGGENIC ILALARD QLOTIENT 11

RN D,

EAPOSURE CXPIXSLRF J— -
MEDILM . - CHEMIAL e g . . . . . EXTERNAL EXPONURE PREMARY FARGET . . . .
MERILM MHNT ENGESTIIN | INILALATIAS § DERMAL ., . MEGESTION %I L L
< ALATIL IRABLATESNS ROETES TOEAL GRGAN INGESTION | INHALALTION | BERMAL
Nruaduan XA N A Na WA MNA NA

=

EXPOSURE POINT TOTAL
XPOSURE MEDIUM TOTAL

R TOTAL

RECLPTOR TOFAL

PoLOE-N A RaneieCootrrdabe Srowms Ara'Lialbty Wokor Y] HOHRY
RME-SrunoeArcy Laby Werkor-GW-LEA Az SLMMARY

=3
181
181
TOTAL RISK ACROSS ALL MED]A! TOTAL HAZARD ACROSS ALL MEDIA 181
NOTES: TOTAL GENERAL TOXICITY H] ~ (N1 5]
ML = Not carcinogenic by bhis exposure mone,
M - Mo spplicable; exposise FOUTE ot licable fior this chentitaliexp medium TUTAL DEVELOPMENTAL Hl = H.IE-I4
-- - Nat calewlated; dune-reaprme @333 andlor dermal sheormtion values are mot avasilable, TOTAL ENDOCRENE HI = 2. 4E+HH
Prepared by KASK 812149 -
Checked by: RRD OW24/18 TIFFAL HEMATCGLIMGICAL HI = TAE+HID
TOTAL IMMUNE 5YS5TEM Hi= S0F-iH
TOTAL KIFSEY Hi - 1AL 1h
TOTAL LIYER HI = LAL+HT]
TOTAL NERVOUS SYSTEM HE - LTE+h2
TOTAL NOAEL HI - 1.2 +00
TOTAL REFRODUCTIVE Hi = TAEHD
TOTAL RESPIRATORY HI - 1aE, il
Puge 20f2 3472618
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Appendix A
Summary of Source Area Groundwater Analytical Data
Source Area
Centredale Manot Restoration Project Superfund Site

Nerth Providence, Rhoede lsland

PARAMETER GECA GECH GEC2 GEC2 GEG2 GEC3 GEC3 GEC4 GEC4 GECS5 GECE GECS

1042372002 | 32271998 | 10/23/2002| /2271892 81212001 10/24/2002| 32241999 | 10/2372002 | 3/22/1999 | 10/23/2002 | 3/22/1998] 10/23/2002
Dioxins and Furans {pg/L} e e - - R
:4,2,3.4.6,7.8,8-Oclachiorodibenzo-p Dioxin (unfitered) | I i i !
1,23 4.6.7,8-0pCD0 ; 38U 3
11,2,3,4,6,7 8-HpCOF ! 59U - i : :
1,2,3,4,7 8,9-HpCDF i S S 24Uy T - 1 :
M23478mC0D ’ S IBEMPC . 'e | [
i1.2.34.7 8-HxCDF : i TBE0 g i :
11,238,7.8-1xCDD : S [ _18EMPC 5 5 '-
:1,2,3,8,7 8-HxCDF A ay | o ; i
123789 meDD T T T - 23y T 0 'e ‘ -
12.3.7.8,9-HxCDF 1.8U i i
£1,2,3,7,8-PeCDD _ o 22U : ! 5
'1,2,3,7,8-PeCDF 47y i
1 2,37 8-Pentachloradibenzo-p-Dioxin. (unfitered) | L B o i
1,2.4,5.7 8-hexachiora(9h)xanthena ! ; : :
2,3,486.7,8-HxCOF ) | i 15U i ! '
2,34,7,8-PeCDF. o i | 25EMPC | : '
2,3,7,8TCDD _ ] ! Y ! o
5378 7CDD {unf ltered) ; : ; !
:2,3.7,8-TCDF ! i | 24EMPC_j
:Heptachicrodibenzo-p-Diexins {unfittered) : ; ; ]
:Hexachlorodibenzofurans {unfiteredy {4+ ] N . ;___ e
-QCDD 204U :
‘OCDF 176U
entach!qrod:benzofg_rgns unfiitered) - i i
Pentachiorod;benzo—p—Dsoxms {unfiltered) ) | ;
TEQ o U E
:Tetrachiorodibenze-p-Cioxins {unfiitered} i i H
‘Total Hepta-Dioxins . : .
:Total Hepta-Furans
‘Total Hexa-Furans ' i : :
Total HpCDD j 6.9 EMPC ! i
TowlHpcOF T . i ssUs _ IO O — : |
Total HxCDD i 16 EMPC i !
iTotal HxCDF j 8.4 EMPC : t : : !
‘Total PeCDD ; 22UJ ! : i
‘Total PeCDF - o 4 : B i T2EMPC : L
To!al Penta-Dioxins i
‘Total Penta-Furans ! i : ;
:Total TCDD ) i 94 EMPC__© ! !
TolalTCOF , il - I _48EMPC 1 . R -’
Total Tetrachloradibenzofurans, NOS (unfiltered) i ] i
Total Tetra-Dioxins . ] ! ! i :
Tatal Tetra-Furans i : i ;
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Appendix A
Summary of Source Area Groundwater Analytical Data
Source Area
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

PARAMETER GEG1 | GECT | GEC2 | GEC2 GEC2 GEC3 | GEC3 ]| GEC4 | GEC4 | GEC5 | GECs | GECB
1012312002 | 312271999 | 10/23r2002| 312211998 82172001 | 10/24/2002| 312219991 1072372002 312211998 | 10/23/2002 | 312211999} 1012312002
23,78TCOD fiered) T T T R JUUROR DU DUUUUIN R
‘Pentachiorodibenzafurans (fitered) : : : :
[Pentachiorodibenzo-p-Dioxins (fitered) '! i
Tetrachlorodibenzo-p-Dioxins (filtered) : ? : :
Metals (Total) (ugll) . S R R __ % S S, T I
Aluminum ' 893 HERR I
VAISENIC | e . Y S\ 2U |18
(Barium ' ...140 0 . 148 SO R L33 :
Berlium___ [ O 028Uy e J ]
;Cadmium | 04U L o }
‘Calcium_ 168000 T ;
‘Chromium 10U 10U 414 . .- Do 20 ‘;
1Cobalt R e 62U M :
U, . 63U - v e N — ; _1
i 4410 - : i ;
o L0 . 1oy LU SRV S N SR - I S
- T 5820 i .
: N 2200 i ) -‘ 1
uuuuu . S o . - _ e 4
! 24U 3
. . ' 1 167004 T . I
— i 197004, . j .
I i I 120000 . R . L I
| 5.6 UJ .
N i _69u 3'
-Zin : I T ; -
Metals (Dissoived) (ugll) ] ] . ] |
“Aluminum : ; 144U j
Arsenic s, st s s 1 340 | !
‘Barium o : ; - 134 ; _' ]
et e L S I I
Calcium ': O . 155000 T
'Chromium . o 34U |
Cobalt — 72U — o
;Eqpper . i s 4.7U
ilron 4040 J :
Lead 130J :
iMagnesium _ L. 5380 : e N
(Manganese I 2030 %
Nickel L ; esH e
iPotassium . : 153004 . i
iSi'VBf ....... S — JR— ; ; ! 0.7y I '.‘L PR e ot nd RPN ST VY !
Sodiym — ; 84700 | i
‘Thallium : : I T e e B :
IVanadium : ! 0.9U i i
2 of 24
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Appendix A

Summary of Source Area Groundwater Analytical Data

Source Area
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

PARAMETER GEC1 GEC1 GEC2 GEC2 GEC2 GEC3 GEC3 GEC4 GEC4 GECS GECS GECH
10/23/2002| 3/22/1998| 10/23f2002| 3/22{19899 842142001 10/24/2002| 3/22/1999 | 10/23/2002 | 312211999 | 1042312002 | 3/22/1998| 10/23/2002
T - BEU [
[Semi-Volatiles (ug/L) _ R . S AU SN . S A
{1-methyinaphthalene 018U 0.15 0.47 0.47 012U
2 4 B-trichlorophengl 10U
2 4-dichterophenal o R N R S iou o ~ .
Z-methyinaphthalene 018U 014 U 10U 0.6 0.18 a2y
'4-methylphenol 10U : B
Acenaphthena 018U 014U ou . 0.9 01z 012U
|Acenaphthylene 018 L 0.14 U 10U i 0.55 012U 012U L
lAaihracepe T T oty 014y T I0U 17 021 T Loy |
Benzo{a)anthracene 018U 0.18 10U [ 37 0.43 012U i
Benzo(a,e)pyrene 0.18U 0.15 [ 31 0.39 g.12U
Berzo(b)ivoranthene T T 018U ot 0T “25 035 KV
iBenzolg,h,perylene 0.18 U 0.14 U 10U 1.8 023 | 0.12 U
lBenzo(k)ﬂuoranthene o g.18U 1615 10U : 29 038 [ 0.12U
1Bis{2-ethythexyl)phthalate 10 L .
iC3-benzene Isamer ! : :
Cabenzene omer S P FS R N i ]
‘Chrysene T : 018U 0.22 10U 3.9 052 012U
Dibenzo(a,hjanthracene 018 U 014 U 10U 0.47 0.12 4 012U
Fluoranthene 0% 046 10y w0 TTE T 0121
|Flucrene 018 U 014U io0U 1.2 Q.16 012U
Indeno(1,2,3-cd)pyrene 0181 014U iou 2 0.25 012U
Naphthalene ' : 0.18 U 0.15 10U 1.9 0,13 012U
Phenanthrene ! 0.3 0.54 10U 7.4 0.92 012U
Prapanoic Acid, 2-methyl-, 2 2-dimethyl- ¢ ! s
Prapancic Acid, 2-methyl-, 3-hydroxy-2,4 : ;
[Pyrene 0.24 0.43 oy T 8 1.1 012U :
Substituted Pherol total | R ;, S o
Tnchloropmpene 1
:Unknown Alkyt Phencl . 3J f
‘Unknown Amide
S—"
Unknown Phthalate i
"qunown Siloxane_tatal e N
Vanilin
Volatiles {ugiL)
:1,1,2,2-Tetrachlaroethane 1U 1uU oy 1u 1u 1u I 5. L
1.2,4-Trimethylbenzene 1U 1U 1U 1U 1uU R
|1,2-Dibromo-3-Chloropropane 1U iU 10 UJ iu 1u C o 1u 1y
:1,2-0IBROMOETHANE 1U 1U i0U io1u iU i 1u 1U
1,2-DICHLOROBENZENE 14U 1U 10U : 1U 1U 1U 0.22 J
- Trimethylbenzene S B N L 1y 1y 1y Py
1 &DICHLOROBENZENE ) 10 1U 10U To1U iU 1U VU
[1,4-DICHLOROBENZENE 11 iU 10U | 1u 10 1U 11U
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PARAMETER GECH GEC1 GEC2 GEC2 GEC2 GEC3 GEC3 GEC4 GEC4 GECS GECS GECE
10/2312002 | 3/22/1859 | 10/23/2002| 3/22/1998 81211200 16/2472002 | 3221998 1072312002 3;‘22!1999 10!23!2602 3:‘22!1999 10-‘23!2002
2-hexanone e ) fou) N )
Acetane E 10U 24 oU)__ | 10U 10U 10U
‘Benzene . iU iy iU iy 10U Ty 1y 10 iU iU MU+ iU
Bromoform L 1U 1U 10U 1y iU L i |
Cibenzens Toomer a — N | S
C? Qenze g Isomer e _ : o
IChlorobenzene . oy 1U : 1.8
Chiorodibromornethane _ s . .
| Chloroethane o 04 b Ay iy
Chloroform 104 1U i1y
C18-1,2-DICHLOROETHENE e U 00 v 21 3BU | 58
{cis-1,2- Dichioroethyiene :
Cydohexane . ... oL S I [CE e
|Cyclotrisiloxane, Hexamethyl— . »
Ethylbenzene i1 iU 10U i iU 1U
Indane ” | R S
Isopropyi Alcohol S S NJ : . ]
ISOPROPYLBENZENE iU 1y o 10U 1U iU 1U 1y
it :
10U ] ——
Loy g B IR
. _ G0 RV IO
Methylene ‘Chioride 2u 2U 19 L4 : 210 2U 2y 2U ]
IM-XYLENE & P-XYLENE 2y 1 R R 207 TRy 20 2u 1
‘Naphthalene 1U 1Y 1U i 1u 1U_ 1y
'N-PROPYLBENZENE iy 1y 1y iU 1u_ 147
io-Xylene 10 1Y 14 Y iU ¢ iU
P-ISOPROPYLTOLUENE 10 1U 1U { iU IRy ] iU ]
: Tetrachloroethylene . R N iy 1 15U 1y i.5U oy 11U is5U & 49U 15U 0864 ' 22 R,
Toluene 1y 1U QU L iy 11U iy
Total Xyienes 4.1 iy ou ¢ iU 10 L -
rans-1.2-Dichioroeihyiene 10 iU 0Us 1] AU AU T A0
| Trichloroethylene - 1U iy i 11U 10U ! 1y 1U Tty 1U 0.62 J 1.3 EX2Y
' Unknown Alcoho! i !
Vinyl Chioride U 20 10 20 WU iU 207 Wi 18 20 0384
Xylenes,mr & p- ! ! :
Pesticides8PCBs (ug/ly .. R S S o
Arocior 1264 025U 026U - :’ 025y ]
‘alpha-Chilordane i 005U !
Dieldrin | ” - 0tl i ! ! é
'gamma-Chlordane : 805U ¢ . 'E B
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Appendix A
Summary of Source Area Groundwaler Analytical Data
Source Area
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

PARAMETER GECS GECS GEC? GEC7 MW0O1S MWIO1S MW01S MW020D MWO2D MWO2M MWO2M
312211998 | 8/21/2001 | 10/23/2002( 3/22/1999| 10/24/2002 2/21/2001 | 8/16/2001 (10/22/2002| 8/13/26G1 | 10/22/2002| B/13/2001
DPioxins and Furans {pgilL) R et e e o o s emen .
[1.2.3.4.6,7.8. 9- Qctachloradibenzo-p-Digxin {urfiltered) :
1,2346,78HpCDD 63U ! 56U 5U 230 32U
31U : 38U 26U ¢ 114 - 14U
1234 ?SQHpCDF 3.7 U4 45U 3tU 12U 1.64
12347 8HCDD T T | Az S T aau TEIuTT T IR 16U _
1,234,78HxCDF 23U 26U 17U 0570 ! 0.67 EMPC.
A12ﬁ36?8HxCDD 3su 41U 3U 13U 179
1,2,3,6,7,8-HxCDF e § -1 I RS S 28U 18U 5 B CL M
11.2,3,7.8,9-HxCDD ! L3370 o p. 384 ; 3 1.2U : 16U .
1,2.3.7.8 8 HXCOF i 28U I 3u_ 22U | 090U 13U 7
11,23 7,8PeCOD . - fn 33l e 34U 1 27U . 08U 120
1,2,3,7,8-PeCOF 25U i 22U 20 ¢ ;07U 1U
1 2 3.7.8- Pentachlorodlbenzo-p-Dloxm {unfiliered) } !
1,2,4,5,7 8-hexachloro(8hjxanthene : 1 U N
2,3,4,6,7 8-HxCDF ' 22U 280 17U 07U 110
234.7.6-PeCOF __ T Zau 220 _["18U° ceu T 067
2,3,7,8-TCDD B _ o 10.8 EMPC ) 24U | 47EMPC’ o120 ;12U
2,3,7,8-TCDD (unfiltered) . i
12,3,7,8-TCDF 11.1 EMPC . 19U 1.6U 06U P09y
Heptach[g_rgdlbenzo p-Dioxins (unfitered) : — i : __
Hexachioredibenzofurans (unfiltered) ; “_[
OCcDD 7.3EMPC ! 19.J 14.8 U 3.2 EMPC | i 32y
QCDF i o ] - 85U 72U 87y | 27U 3.3V
Pentachlorodibenzofurans [unfiltered) _ ;
E’g[}vtachlorodlbenzo p-Dioxins {unfiltered) i
TEQ oLl i 4.7 J 12 034
Tetrachlorodibenzo-p-Dioxins (unfiltered) G
Total Hepta-Dioxins I e [P AN N I L I S
Total Hepta-Furans i i
Total Hexa-Furans i ]
Total HRCDD Y 56U T 5U) 2.3UJ 32U) ]
Total HECDF ) o33 42U 28U 12u) 15U
Total HxCOD . Eo3F U 41U I L) 18.5 EMPC 17.4 EMPC
ITotal HxCOF {81.1 EMPC ! 27U 181 057U ! 067 EMPC
[Total PeCDD 6.6 UJ : 34U 27U ' B3 EMPC 3.8 EMPC
i Totat PeCOF 18.5 LUJ : 22U 1.9UJ i 07U 06J
Total Penta-Dioxins ] N i I T ]
Total Penta-Furans : ;
Total TCOD 32.7 EMFPC 23.8 EMPC 4.7 EMPC 4.4 EMPC % 2.3 EMPC
TotmTCOF T B DU 5 1 -0~ AR AR A BTEMPC | TBOJ T TBIEMPCT T TATENPC
Total Tetrach!orod‘benzofurans NOS [unfi itered ) : ! :
Total Tetra-Dioxins ! !
Total Tetra-Furans : _f
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Appendix A
Summary of Source Area Groundwater Analytical Data
Source Area
Centredale Manor Restoration Project Superfund Site

Morth Providence, Rhodes [sland

PARAMETER GEC8 GECE GECY GEC7 | MWO015 | MWOIS | MW01S | MWO2D | MWO2D | MWO2M | MWO2M
3/22/1999| 8/21/2001 |10/23/2002| 312211999 | 10/24/2002| 2/21/2001 | 8/16/2001 | 10/22/2002| 81372001 |10/22/2002| 8/13/2001
2.3.7 8-TCDD (iitered) o T T o o o
Pentachicrodibenzafurans (filtered) T T T e e e e e
|Pentachlorodibenza-p-Dioxins (filtered) 5 - "
Tetrachlorodibenzo-p-Dicxins (filtered) R T T T T T
iMetals (Totaljfug/ly S S S
{Aluminum . o 3B.6U i
Arsenic 20 2U
{Barium 210 42.1 P
BEIYHIUM | s et oeesemim i S . 02344
Lgég{nium 04U
Calcium 20100
1Chromium 20 17U
{Cobalt _ S RS R Y 120
ic 540
...... 136 U
70 13UJ ¢
- 2730 ¢
‘Manganese . 830 .
iNickel 09U
IPotassium 2980 J
VBT e e e e 0.76 LJ : LAY L 4U
1Sodium 34500 - 136000 | 127000 J 96800 111000
Thalliium 56U | 6.5 57U 57U 57U
‘Vanadium ogu 24 1 32U 320 a2y
Zing 287U g 6200 | 292 IO 113U
'Metals (Dissolved) (ug/L}) [ :
Alumninum 495U : 363U 49.6 J 100 ;
iArsenic 2U ! 42U 641 26U
iBarum o 43 i L 112 30.9 318 .
:Cadmium ) 0.4y : 06U o7y o7u ]
Calcium 20800 56100 11700 36300 -
Chromium e 23U 05Uy
Covakt 0.71 4J S .38
Copper a6 07U
ilran 138 L 63400
‘Lead 1.3UJ 17U
iMagnesium 2870 4930
'Manganese .. . 638 i 2450
iNickel 174 ; 13U
f_(ltgssmm 3120 i 5550 J :
Siver 072U) | SN SO A I 1V AU T
Sodium 36200 : 136000 | 121000 J i 910004 !
Thallium S56U) 1 6.2U 57U ! 57U !
Vanadium ! 09y i - 2.9 32U { a2y :

PACOE-NAE!Battelle\Centredale\Source AreaiUtility WorkenFinal 100708\
Appendix A_xiaballgw.xlsxtaballgwDETECTEDonly
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Appendix A
Summary of Source Area Groundwater Analytical Data
Source Area
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Istand

PARAMETER GECH GECB GECY GECT MWO15 MWO13 MWO015 MWO020 MW020 MWO2M MWO2MM

37221999 8/21/2001 | 10/23/2002) 31221999 10/24/2002| 2/21/2001 | 8/16/2001 | 10/22/2002| 6/13/2001 |10/22/2002] 8/13/2001
Zinc IR DY 186U BBUJ | 127UJ LIV AT
‘Semi-Volatiles (ugiL} U N T e
:1-methylnaphthalene 0.12U 0.23 T :
s2461nch|orophenol 10U 10U fou 10U 00
i2,4-dichlarophenal o 10U o 10U oy 1wy 1 wu .
2-methyinaphthalene or2u 1" veu 1T 024 _ _dou T 10U U
‘4-methylpheno 10U 10U 10U _10u U
‘Acenaphthene 0124y 10U 0.69 10U MU 10U (10U
Acenaphthylene 0.12 U 10 U 0.24 10U 10U _ I 1od - oy
Anlhracene ga2u : 10U 047 10U 10U 10 U ow
Benzo(ajanthracene 0.22 ou 0.49 10U oV o0u 1oy
Benzo(a,e)pyrene Q.18 0.54 .
 Benzo(bjfluoranthene 0.17 10U 0.84 10U 1nou 104 oy
Benzo(g,h.iperylene o 012U | 10U 6.46 10U 10U 1By U
Benzo(kfiucranthene 0.18 10U 0.38 10U oy | 10U 10U
Bis{Z2-ethylhexyliphthalate iou . 4J 16 10U 10U
C3-benzene lsomer ~ _
C4-benzene somer
Chrysene 0.28 10U 1.3 10U 10U 10U 10U
Dibenzo(a hanthracene D.12U nu 0.14 U oy 10U 10U iou
Flucranthene 0.81 10U 5.3 10U 10U 10U 10U
Flucrene 0120 10U 0.73 10U 10U 10U 10U
{Indeno(1.2,3-cd)pyrene 012U 10U 0.53 10U 100U 10U i 10U
Naphthalene e 012U 10U 0.14U 10U 10U 10U RV
iPhenanthrene 0.77 10U 1.6 10U 10U U - L__dou
iPropanoic Acid, 2-methyl-, 2,2-dimethyl- ' '
{Propanaic Acid, 2-methyl-, 3-hydroxy-2 4
Pyrene 0.61 10U 2.9 10U 10U 10U 10U
Subsmuted Phenol total B o I
Tr|ch1oropropene ' 3J
Unknown Alkyl Phenol |
Unknown Amide 5J !
Unknown Phtnalate T T SN SO R S S S T A, ;
Unknown Siloxane_total ' i R ]
Vaniilin ;
Volatiles (ug/L)
1:1,2,2-Tetrachloroethane {0y U 1U 10U 10U U 10U 5U 10U
1,2 4-Trimethylbenzere | - . 1U 1u 4U s5U .
1,2-Dibromo-3-Chlaropropane 10 UJ 14U 14 10U 10U 4 t) 5U
1,2-DIBROMOETHANE 10U 1U 1u ou 10U 4U 10U 5U 10U
1,2-DICHLORCBENZENE ™ T 10U 1. 1U 10U 10U 4U 10U 50 10U !
11,3,5-Trimethylbenzene - S T (VI R aU L 8U o
{1,3-DICHLOROBENZENE 10U 0.27J U ou 10U 4U 10U i su 1y
i1,4-DICHLORQBENZENE 10U 1U 1u 10U 10U 4U 10U ¢ 5U 10U
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Appendix A
Summary of Source Area Groundwater Analytical Data
Source Area
Centredale Manor Restoration Project Superfund Site
Morth Providence, Rhode Island

PARAMETER GECE GECH GEC? GECT MW01S MWO015 MW01S MwozD MWO2D MWO2Mm MWO2M
3/22/1999| 8/21/2001 |10/23/200213/22/1999| 10/24/2002| 2/21/2001 | 8/16/2001 | 10/22/2002| 8/13/2001 |10/22/2002] 8/13/2001

Zhex N 10U S e 10U Aoy 0U__
Aceto " R 10U i ou) | 10U BRI VIS 1N 00J __10u)
‘Benzene o ) 1u 10U 1U 13 71U 10U 10U 40 T ou 50U oy
Bmmoform 10U 1U ; 11U ;10U 10U 4U 10U Sy i 10U
‘C3-benzens (somer | - | R N R .
'G7 Benzene Isomer — U R N A T — !
hlorobe o AL TV XS S B, L T VT TV O A XV TV VI i
‘Chigrodibromomethane . L ) ; ' ! o ;
‘Chloroethane ) _ 10U 10 Y 10 UJ U aU U T B0 00
‘Chicroform \ U 1u 1u 10U U 40 10U 50 ¢ 10U
[CIS1,2-DICHLOROETHENE _ 10U T 18 048J 56U 1u 10U 10Ud 12 2 TTUSUC T 1W0U
‘cis-1,2-Dichloraethylene : » P _i
Cyclohexane F iU LY 10U T0U 00
ICygletrisiloxane, Hexamethyi- ;
Ethylbenzene . 10U U 1U 10U 104 40 10U T 5U T 10U
Indane ..... : - pURS—— e -
{Isopropyl Alcohol - . .
ISQPROPYLBENZENE 10U 1y ) iU 10U 10U 4 U 10U 5U 10U
iLaboratory Artifact_total )

Methyl Acetate T 10U S DT X 1 R 1 10U
Methyl tert-Butyl ether ' 100 : 10U 10 UJ Y 3l
Methylcyclohexane ) ou i 10U nou _ 10U iou
‘Methylene Chioride 10 ) 2U 20 ¢ 10U 10UJ 18J 10U 10U 10U
14-XYLENE & P-XYLENE T N ) _ 2U _ 2y I — 10 U

Naphthalene 1y PR S L S UUUUUE SURO T RO AOUUNE SRS N
_N-FsROPYLBENZENE 14 1y 44 i s5U |
o-Xylena 14 1U 4U S50 ]
P-ISOPROPYLTOLUENE 1U 1J 4u Sy i
Tetrachioroethylene 18T TTeA T A U 10U 10U |73 {10 410
Toluene 10U g 1 10U 1 U 187 100 5U 0y
Total Xylenes 11U 10U 4 10U 10U 10U [L1TN
trans-1,2-Dichloroethyiene y 10UJ 1u i 1 U ou 10Ul 44U 10U 5U oy
Trichloroethylene LI LTV O VN SO SN O NV STV X S A S A N I B X
iUnknown Alcohal i . ; N ]
Vlnyl Chloride 2U 10U i i B9 iU 10Ul 1ou 4 U ou 5U 10U~
‘Xylenes,m-&p-
Pesticides & PCBs (ug/L) S U VAUV U S i, R
Aro or 1254 —_— “M.Nww\.\.‘..... 0‘264 P Ep——— T L L L P
ialpha- -Chlordane 0.05 1 : 0.05 U 0.05U : 0.05UJ 0.05 U
Dieldrin 0.1y 01U 01u 01ud | 01u
gammaChiordane 0.05 U T TToesu Toosy 005 UJ | 0.05 U
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Appendix A

Summary of Sourte Area Groundwater Analytical Data
Source Area

Centredale Manor Restoration Project Superfund Site

North Providence, Rhode [sland

PARAMETER MW02S MWO02S MW025 MWO3S Mw03as MWO03S MWO04B MWO4B MWO40 MWG4D MW045

10/2212002 | 2f2212001 |BA32001 | 11/21/2002] 21212001 | BM6/2001 | 10/22/2002] 8/14/2001 | 10422/2002| B/14/2001 | 10/22/2002
Dioxins and Furans {pg/l) _ o N
1,2,3.4,6,7,8,9-Octachloradibenzo- g o
1,2,3,4,6,7 8-HpCDD ; B 2V _
12346?BHpCDF ! U
| T ” T 3EMPC ;

_ 12U _
z‘l 2 34,7, B—HXCDF i 25 EMPC
;1 23,8,7,8-HxCDD F12Y
11.2,3.6.7,8-HxCDF 241
11,2,3,.7.8,9-HxCDD _ 3.8 EMPC !
11,2,3,7.8 9 HxCDF _4d ;
1,2.3.7,8-PeCDD 320
i1,2,3,7 8-PeCDF__ B I 3BEMPC
1 2,37 8- P_gglach!orombenzo p-Oioxin (unﬁltered) :
|1 2,457 8-hexachiore{Zhixanthene .
12,3467 8HCDE__ o - 13U 1.8U 2.8Y 33U 1.7U 3 EMPG
2,3.4,7,8-PeCDF o i1y 150 24y 37U 14U 354
2378TCDD 4.7 18U 3.6 EMPC 11.3 164 : 39J
2 378TCOD(unfiteredy . b 5 ]
2 3,7.8 -TCDF 084 1.6 19y 340 15U 08y
iH(_eg_tachlorodtbenzo-p—otoxms {unfiitered) L
:Hexachlorodibenzofurans {unfiltered) B o ! B !
I0CDD 52 ) 135U i55J {16.7 EMPC 10.4 U 21U i
'OGDF __ 37U 3gy ¢ 72U 107U 37U 51 EMPC
Pentachlorodibenzofurans 18 {unfi Hered) R i
'Pen{achlorodlbenzo -p-0ioxins (unfi Itered}
TEq oy 11 6y 104 B
Tetrachiorodibenzo-p-Dioxins {unfiltered) i
Total Hepta-Dioxins . ;
_Total Hepta Furans .. S 0N R O ! f
‘FTotal Hexa-Furans :
“Tolat HpCDD 10.8 EMPC| 4.2 (11 8.4 1) 4 ) P17 EMPC
Total HpCDF 4 250) 42U 39Ul 25U [41EMPC|
Totat HXCDD 18U 25U 39U 53U 25Ul 86EMPC|
Total HxCDF_ 130 18U 280 53U 1.8 14 11.8 EMPC
Totai PeCDD 1.6U 1.9 U] 35U 491 4.6 EMPC 9U)
Total PeCDF 11U 1.5U) 24U 3.8UJ 14UJ 35J -
T°13’ L Penta-DIOXInG e e e e ST PO S, S SO _'
Total Penta-Furans
Total TCDD 4.7 1840 ISEMPC| 11.3UJ 1.6 L) 3euUl
TotaJCOF 08U 161 ST O 1504 080
;Total Tetrachlgrodibenzofurans, NOS {unfiltered) )
\Io_t@]l__f[glra-fjtoxtns
i Total Tetra-Furans ;
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Appendix A

Summary of Source Area Groundwater Analytical Data

Source Area

Centredale Manor Restoration Project Superfund Site
North Providencs, Rhode Island

PARAMETER MW02S | MW02S | MWO02S | MWO3S | MWO3S | MWO3S | MwWO4B | Mw04B | MWO4D | MWO4D | Mw04S
10/22/2002| 2/22/2001 |8/13/2001| 11/21/2002( 2/2172001 | 8/16/2001 |10/22/2002| B/14/2001 | 10/22/2002 B/14/2001 | 10/22/2002

PentachIorod|benzofuran$:"("f|~|vte'red) i T T o

i Pentachloredibenza-p-Dioxins (filtered) . _— :

Tetrachloradibenzo-p-Dioxins (filtered) ; : :

Metals (Total} {ugll) AU AN N N GO N — I e

;Aluminum e eeeeeeen : 6664 457U - 146 U 118 457U 1 .. L N

Arsenic : 430 26U 42U 3.9UJ 26U 26U

‘Bafum _ o 79.3 168 : 827 448 i 357U 56 U

Beryllium _ : 0.23 e1u 0.18 UJ 01U o LTS a1y .

Cadm:um ; geu 07U ¢ 0.99.J 07U i0tu 0.7 U

iCalcium . { 24700 47700 1 12900 15200 __ 1 42200 35100

‘Chromium : 18U 15U 6.6 28 .13y 13U

;Cobalt 07U 18U ¢ 0.85J 18U 27U 184

Copper e 0.7y 220 ¢ 202 50 22U Lnse

‘Iron 5310 9960 2580 6830 865U 182

iLead 1.7U 150J 122 37 1.5UJ EEY
e 2010 4130 L 764 1110 5130 . 5080 G

Manganese 704 1450 60.5 118 194 337

‘Nickel 251 3u 1138 50 52 8.2

Potassium 2810J 4410 2940 .J 2850 J 5270 J 5590 J

Silver 0.5U 4y 05U 4U 44 4u

-Sodium _ 65400 61300 .. 374000 ¢ 850004 83000 92100 ]

Thalliam B 62U 57U 62U 57U 57U 57U

Vanadium 07U 32U 6.4 38.7 3.zU 3.2U

gne SRS S AW B U el 54 195 W 244 Ud

‘Metals (Dlssolved} (ugfL)

{Aluminum 414U 457 U 68.8 U 98.8 457 U 457 U

:Arsenic 420 26U 42U 53U 26U 26U

:Barium 80.4 171 100 444 339U 522U

Cadmium — 06U 0.7 U LEN o7y 07U — Q7U Lo

‘Calcium 24200 47800 15900 15500 42200 34600 ;

;Chromium 05U 13U iU 26 13U 13U i

‘Cobalt o - . o7y 18U R L LA N1 A8y 4 18U i

‘Copper 07y 53 s 40.1 10.5 55 =

fIren 4950 10000 2180 6850 327U 528U

Lead 17U 1.8UJ 1.7 U 217 1.511) 1.5UJ

{Magnesium 1950 4170 - 808 1140 5100 4960

‘Manganese o 654 1480 B3.1 121 194 322

‘Nickel 18J au 10.5 53.) 43 7.3

‘Polassium 2740J ] 44704 9000 J 2890 J 5020 J 5330

Sitver . - SO B 8 i T 95U A AU LAY )

‘Sadium 67300 61800 378000 | 54500J BOG0O 88500

Thallium 62U 57U 82U 571 570U 57U

Vanadium a7y 32U 24 36,2 32U 32U
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Appendix A
Summary of Source Area Groundwater Analytical Data
Source Area
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode island

PARAMETER MWO025 MW025 MWO02S MW0Q35 MWO03S MW035 MW04B MWO04B MW04D MW04D MW045

10/22/20021 2/22/2001 |8/13/2001] 11/21/2002] 2/21/2001 | 8/16/2001 | 10/22/2002} B/14/2001 [ 10/22/2002| 8/14/2001 | 10/22/2002
e e e LT RS 0S 174 J 17708
Semi-Volatiles (ug/L} i} et ' e
1-methylnaphthalene
2,4 B-trichlorophenoi 10U U wou 1oy i 10 U

T Tou 100 "1 100 U 10U

10U 10U 10 U 10U 10U

4-methylphenoi 10U 10U 1Yy 10U 10U
tAcenaphthene 10U 10U 10U 10U 10U
iAcenaphthylene . L 1oy 1 1ou 10U LIV S
[Aninracene ' U ¢ 10U 18U 1QUJ 10U )
{Benza(a)anthracene 0y 10U oy 10U [0y
Benzo(a.epyrene .. : : =
[Benzo(b)uoranthene _ 10U | 10U 10U 10U 10U P10u
Benzo(g,hjjperylene 10U 10Uy 10U 10U 10U © v
Benzo(k)luoranthene _ ) o _ 10U oy r.Jou oy Y LY
Bis(2-ethylhexyliphthalate io0uU 10U 1J my 10U : M0u
|C3-benzene Isomer ) 5
CA-benzene lsomer RO S : S ]
Chrysene i 10U 10U 10U 10U 10U U o
Dibenzo(a hlanthracene 10U 10U oy 10U 10U P 1oy
iFluaranthene I B 10U 10U 10U 10U 0U SETI)
Fluorene 10U 10U 10U 10U | 10U f 1oy
Indenoc(1,2,3-cd)pyrene 10U 101 10U 10 U 10 1) 1oy
Naphthalene 10U 10U ¢ 10U 00 oy 10U
‘Phenanthrene . . 10y o0y dou L0 U 10U .
Propanoic Acid, 2-methyl-, 2 2-dimethyl- i H
Propancic Acid, 2-methyl-, 3-hydroxy-2.4 . i !
Pyrene } _ 10U U 10U 10U 1y ] 10U
ISubstituted Phenol_lotat ; o IR T ;
Trichloropropene 2) i
\Unknown Alkyl Phenol - 1 -
Unknown Amide ; =
[Unknown Phihalate ‘=
Unknown Siloxane_total 32J 5
Vanillin : .
Volatiles {ug/L}
1,1,2,2-Tetrachlorgethane _ U U 10U 1U 10U 10U 1U 10 U 1U 10U 1U
1.24-Trmethythenzene . o T e Y b s Y B L 1y
1,2-Dibrome-3-Chlaropropan 1U 10U 1U 10U oy - 1U 11U : 1U
1,2-DIBROMOETHANE 1U 10U 10U 1uU U o 1U 10U 11U 10U 1U
1,2 DICHLOROBENZENE o U N VI O VI O T VI 10U 1 10U U170y 1y CXVI Y
1,3,5-Trimethylbenzene 1U i ) 1U iU Y a 1u
1,3-DICHLOROBENZENE 1U 10U 10U 1U 10U 10U 1U 10U 1U i 10U 1TuU
1,4-DICHLORO__BENZENE 1U 10U 1au 1U 10U 10U U ou 1u 10y 14
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Appendix A
Summary of Source Area Groundwater Analytical Data
Source Area
Centredale Manor Restoration Project Superfund Site
Narth Providence, Rhode Island

PARAMETER MW025 MW023 MW025 MWQ033 MWO035 MWO0O3S MWO04B MW0D4B MWo4D MW04D MW045
10/22/2002| 2/22/2001 3113!2001 11/21/2002| 2/21/2001 | 8/16/2001 | 10/22/2002) 8{14/2001 | 10/22/2002| 8/14/2001 | 10/22/2002
_ 10U 10U 10U 10U 0y 00
- ) Aoy 110U 240 L otouy E o TT00 SR S XYY
Benzene ) ' 1U 1oy - 1J 10 10U 0oy 1U 10U 10 0 1au
Bromoform 1U 10U 10U 1U 10U 10U { 1U 10U 1U : mnu
C3-benzene lsomer ] o :
C? Benzene lsomer ... S e S SN S - TR WO
[Chlorabenzene 2.1 U 1) 1y 10U 100 : 11U 10U iUt 10U 2.1
" [Chigrodibromomethane . s : PR—
Chioroethane ~ " O T X NS X O 1 X~ O X O N NN
Chioroform 1u 10U " 10l 1U 10 U 10U 1U 10U 031J . 10U 14U
CI15-1,2- DICHLOROETHENE U 10U Pogu 1U 1y 10 LA 1U 10U 1U ! 10U 5.9
cis-1,2-Dichloroethytene s g o - :
'Cyclohexane ' B 100 . 10U 10U oy ¢ 10U . 10U :
Cyclotrisiloxane, Hexamethyl- : ; !
Ethyibenzene _ U WU 10U | 1U 10U 10y Ty 0 U U 10U iy
Indane : ; . i
: 7 | __ | |
R ) iU 10U U T 1 10U 10U 1U 10y 1y 10U 1U
Laboratary Artifact_lotal : 5 N . : ]
Methyl Acetate 10U 10U io0U 100 10U 10U
Methyl tert-Butyl ether 1ou 10U 1 10U 4.) : 4. ]
- LTV LTV XV T S X I O XV A
§Methy|eneChIonde 2U 10U 10u 22U 10 U 10 W) 2U gy 20U 10U 2U
IM-XYLENE & P-XYLENE 2U 0224 2U 2U 2U
MNaphthaiene SOOI S 1. S Y R I 1y b LY AM LR
NPROPYLBENZENE ~ ~ T G i KD 0
o—Xerne 1U il 14U 1uU 1U
P.ISQPROPYLTOLUENE ' U 1U 0 10 10
Tetrachloroethylene 10 100 10U 1U 10U oy . A7 63 27 64 44
Toluene 1U 10U 10U 044U 10U 10U 71U 10U 1U 10U 1U .
Total Xylenes 10U 10U 10U 00 10U i0U
‘rans-1,2-Dichloroethylene _ 1U i0U T 1ou 1u 10U foud T U 10U fU_ . ou 1U
"[LLgh_loroethylene . i1y 10U § 10U 1) ouU 10U 0394 09.J 0464 1.J 3.2
iUnknown Alcohal - :
Vinyl Chioride o 069J 100 10U 14U 1004 100 70 10U U 10U 068 J
Xylenes m- & p- ' : '
B 005U | 0.05U 0.05U 005U | 1 005U ' 0.05U B}
o1y 0.1U 01U 01y IR Y] 010
0050 T 0080 [ 005U | 005U | ___ [ 008G ] TN
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Appendix A

Summary of Scurce Area Groundwater Analytical Data
Source Area

Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

PARAMETER MWO04S | MWO5SS | MWOSS | MW-055 | MWO5SS MWO5S | MWOBS | MWOBS | MWOSS | MWOTD | MWO7D
B8/14/2001 | 10/24/2002| 11/21/2002( 2/25/2008| 6/30/2005 | B8/15/2001 |10/23/2002| 2/22/2001 | 8/15/2001 | 10/23/2002| &/15/2001

Dioxins and Furans (pg/L) _ e e g etk i g £ e ek b et et oo -
[1,2.34,6,7.8.9-Octachlorcdibenzo-p-Dioxin (unfiltered) i {09024
1,2,3,4,6,7,8-HpCDD 58U | 67U 440 1 3.7EMPC
1,2,3,4,6,7.8- HpCDF 3.4 EMPC 44U 22U 44

_______ t7u 520 | 268U 3.6 EMPG.

SBEMPC . 51U
a7y 314y
1,2,3,6,7,8-1 o 6.6 EMPC | 51U .
1,2.3,6,7,8-HxCDF {25EMPC | aU | 18U 44
1,2,3,7,8,9-HXCDD _ 151 ¢ 4.9U 26U 4.2 EMPG
1.2,3,7,8.8-HxCDF 25J asu 22U 5.1 EMPC
123,7,8PeCDD 3.2 45U 22U 3.3 EMPC
1,23,78PeCDF 394 29U 234 38
1' 2 3 7, 8 Penlach}omdabenz&p-ﬂmxm {unfiltered) 424 418
1,2,4,5,7 8-hexachloro{Shjxanthene S 270 J
2,3,4 8,7,8-HxCDF 344 09u 347U 3.1J 3.3U 16U 374
2,3,47.8-PeCDF 2.8 EMPC 323U 74U T 22U 28U 1 150 2.9 EMPC
2,378TCOD 14U 1032.69 4144.76 4180 J U 6.6 34
2.3,7 8-TCDD {unfiltered) N 338.874 J
12378TCDF 0.9U 1.82U 1.82 83) 23U 12U 11U
Heptagﬁl]_lﬂg_[qdlbenz p-quxms (unfiltered) 0803 U ; s ]
Hexachlarodibenzofurans (unfiltered) 1g874} 0 Ly N
[ocob__ e 4.52 U 12.6 4 71U 131U
QCDF ¥ 7 EMFC_ ! i 246 U 8.6U 59 . 73y
'Pentachlorodibenzofurans (unfiltered) R 556583 { T D
Pentachlorodibenzo-p-Digxins (unfillered) : 1879.688 i
TEQ 7144 1032.69 4151.177003° 4400 J 6.7J 11
Tetrachleredibenzo-p-Dioxins (unfilered) 33B.874 )
Total Hepta-Dioxins 1.2 UJ 2.88 ) o
Total Hepta-Furans 1,43 UJ 1.41 4
Total Hexa-Furans 16.77 W 40.13.)
Total HECDD N 5.8 UJ 62U 6.7 U 4.4U) 3.7 EMPC
Total HpCDF 34 EMPC i 4.2 EMPC 48U 24Ul 76 EMPC
 Total HxCDD 456 EMPC! i 8.2 EMPC 5U 261y 19.6 EMPC
Total HxCDF 12 EMPC | 99.2 J 32U 16UJ 17.6 EMPC
Tolal PeCRD 5.7 EMPC : 3940 J 45U 2.2UJ 33EMPC
Total PeCOF CX NI N S R 1140] 29U 1 23] | 380
Total Penta-Dioxins o TiBaE7y 126420
| Total Pent: Furans 275.26J | 415.07 J .
Jotal TODD 1.40) 4480 J 164EMPC] 66UJ | 340
Total TCOF BRI 2710 23U 1208 1 i 1.1EMPC_
Total Tetrachlorodibenzofurans, NOS {(unfiltered) ik { i 1 i '
Total Tetra- Dlo_)uns 107122 J 435055 J
Total Tetra-Furans 113.44 J 129.63 4
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Appendix A
Summary of Source Area Groundwater Analytical Data
Source Area
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode |siand
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Appendix A_xtaballgw. xIsxtaballgwDETECTEDonly

PARAMETER MWGO4S MWO05S MWOSS | MW-058 MW0OSS MWOSS MWUOBS MWOES MWO8S MWO7D MWO7D
8/14/2001 |10/24/2002| 11/21/2002 | 2/25/2008| 6/30/2005 | 8/15/2001 | 10/23/2002| 2/22/2001 |8/15/2001]10/23/2002| 8/15/2001
23,7,8-TCOD ffitered) L 26040 | T i -
Pentachlorodibenzofurans (filtered) 26714 _ A
Pentachlorodibenzo-p-Dicxins {filtered) . 36210 . :
Tetrachlorodibenzo-p-Diaxing (fitered) i 2604 U R
Metals (Total) (ugiL) I 1
AlUmMIDUM e | U PO ULt AN SRS U o S S S SR ASURUUOR SN 9134
Arsenic - 26U
Barium 32
Beryllium . 01U
Cadmivm 07U
Calcium ) 14500
Chromium 3
[Cobalt 7.1
Copper 22U
Iron 80.6
|ead 1.5U
Magnesium - 1680
Manganese 7349
Nickel 3u
: Potassium 2700
Silver_ - - L 4l 05U _ . 4U i 4y
Sodium 332000 T 20000 i 37000 | 23300
Thallium . 857U 6.2 U 57U 57U
Vanadium 2.1 3.2U a2y
Zne R ] 30l 23700 35.1
Metals (Dissolved) {ug/Ly bV b
Aluminum 45.7 U
Arsenic 26U
Barium 30.7
Cadmium Q07U
Calcium 14200
Chromiurn ey 0B B oy 281 13U
Copar __ T TTyeey L AT orU 4 65
Copper 22U
Iron 131U
Lead 15U
[ Magnesium o2
Mangan e
Nickel au
| Potassium - . 2530
Silver_ —_— Al
Sodi i 22800 J
[Thalfum 57U
Vanadium . 32U
14 of 24

Data received from D. Dahlen May 7, 2009



file://P:/COE-NAE/Battelle/Centredale/Source

Appendix A

Summary of Source Area Groundwalter Analyticat Data

Source Area

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Istand

PARAMETER MW045 MWOSS MWOSS | MW-055 MWO0SS MWOSS MWOBS MWOBS MWOBS MWO7D MWO7D

81472001 |10/24/2002} 11/21/2002 | 2/26/2008| 6/30/2005 | &15/2001 |104/23/2002| 2/22/2001 |&/15/2001] 10/2372002) 8/15/2001
Zing o 7 N I B 1480y | 27U | Ul 308U !
Semi-Volatiles (ugil} b _— i _ I SR
1-methylnaphthalena :
2.4,86-tnchlorophenol 10U : * 10U QU 04
2.4-dichlorophenol oy R . 0uU o gy
2.methyinaphthalene ooy AL LU ou T T0u ] 10U
.4-methyiphencl oy L 1d iou 10U w0y
Acenaphthens w0y i U gy 101 00U
Acenaphthylene oy i iou 1y 0y wu
Anthracene 10 UJ ! 10U 10U 10 L) 10 Ul
iBenzo(alanthracene . " gy : iou oy 1o0u iou
8enzo(a,ejpyiene
Benzo(bilucranthene g U 10U Wy 16U nou
|Benzo(g.h,}jperylene 10U 108 10U 10U iou
Benzo(k)flugranthene iou ik 1y 1oy 10U i0U
Bis{2-ethyihexyllphthalate 10U LWy 16y 10U ou
C3-benzene lsomer o 34 ]
C4-benzene lsomer 33
Chrysene Wy i 10U ou iQu 60U
Dibenzo{a hjanthracene ou : gy 0y i0uy oU
Flucranthene 0u : e | 10y 10U, U QU
Fiucreng 1oy i 1oy 10U 10U t0 U
Indeno{1,2,3-cd)pyrene oy oy v o4y i0u
|Naphthalene L lou 19 1J 10U = wu
Phenanthrene i 10y N 10U 16U 10U | 30U
Propancic _fg:id, 2-methyl-, 2 2-dimethyl-
Propancic Acid, 2-methyl-, 3-hydroxy-2.4
Pyrene ioU oy 0U 10U 10U
Substituted Phenol_total i ] B . P . BJ2 | _ ]
Trichloropropene ;
Unknown Alkyt Phenol ;
Unknown Amide
Unknown Phthalate e e A S SO SNSRI SRS N SO
Unknown Siloxane_total ?
Vanillin :
Volatiles (ugiL) : R 1
1322 Tewrachlorosthane - e 1O H 1000 U 2000 Uw | 1000V | 1700U 10U 1By AT {RY, Jlou
i1,2,4-Trimethylbenzene 000U 2000 Uw 1000 U 0y . U ]
1,2-Dibromo-3-Chioropropane 1000 U 2000 Uw | 10060 LI 1700 U g U 10U 10 U iU
1,2-DIBROMOETHANE ou 1006 U 1060 U 1700 Ut oy QU 10 U 14U 10U
1.2-DICHLOROBENZENE iU 1600 U no e 3000 Y izeguy | 13 21 4.4 1y 10U
135 Trimethylbenzene » 1000 U 2000 Uw | 1000 U . 10U . RV N
1,3-DICHLOROBENZENE 10 U 1000 U W00 U 1700 U 10U 10U Y] 11U 10U
1,4-DICHLOROBENZENE oy 1600 U ; 1600 U 1700 U 624 5d 3J 1U 10U
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Appendix A
Summary of Source Area Groundwater Analytical Data
Source Area
Centredale Manor Restoration Project Superfund Site

MNorth Providence, Rhode Island

PARAMETER MW045 | MWOSS | MWO0SS | MW-05S [ MWO05S | MWOSS | MWOBS | MWOB5 | MWOBS | MWO7D | MWO7D

8/14/2001 |10/24/2002| 11/21/2002{ 2/25/2008] 63012005 | B/15/2001 | 10/23/2002( 2/22/2001 |8/15/200% | 10/23/2002| 81572001
2-hexanone wu o L 1700 UJ 10 U 10 Uy nmy -
Acetone T 4o i 2000Uw] 1 3300UJ - 10y 10U U
Benzene 2J 1000 U 2000 Uw { 1000 UJ 1700 U 1 51 6J 1UJ 10U
Bromoform 10U 1000 U 2000 Uw § 1000 U 1760 U 10U 10 U 10U U 10U
C3-benzene Isomer o " ~
Chiorobenzene ~~ ~ " T T T — 5 2000w [ 10000 17000 1 180 100 58 [ 1U 10U
Chiorodibromomethane 2000 Uw . . o
Chioroethane T 10U 1000 U 2000 Uw | 1000 U 1700 U 144 10U 10U 1U 10U
Chloroform 104U 1000 U 2000 Uw | 10004 1700 U 10U 10U 104 1U 1oy
'CI5-1,2-DICHLORGE THENE 7J 520 N 1000 1200 J 10U 4] 4 iU T U
igis-1,2-Dichloroethylene N e T T e
iCyclohexane 1cU 2000 Uw 1700 U 10U 4 10U
ECycIotnsnonane Hexamethyl-
{Ethylbenzene N 10U 1000 U 2000Uw | 1000U 1700 U 271 74 10U iU | 10U
Ilndane. o s - S BN . B
Isopropyl Alcohol e S _
ISOPROPYLBENZENE 10U 1000 Y 1000 U 1700 U 10U 1) 10U 1U 10U |
Laboratory Amfact_total . o
Melhyl Acetate o 0l 2000 Uw 430J fou T qoU 100
MethyltenButylether -~ " 2J - 2000 Uw 1700 U 10U 10U i 10U ]
Methylcyclohexane 10U 2000 Uw 1700 U 13 5J iou
Methylene Chloride 10U 2000 U 2000 Uw ! 700U 1766 UJ 3.64 20U 10UJ 2y 10U
M-XYLENE & P-XYL ENE 2000 U - 20000 T a2y 2U
Naphthalene 1000 U 2000 Uw 1000 U 1y
N-PROPYLBENZENE ' 1000 U 1000 U 1U
o-Xylene 1000 U 2000 Uw 1000 U 1U
PISOPROPYLTOLUENE 1000 U 1000 U 1U
Tetrachloroethylene e ATH 37000 Lo .20000 Uw;  1700C LS L 10 10U
Toluene ) 10U 1000 U 2000 Uw | 1000 U 5J “1ou 1U 0y
Total Xylenes 10U 69 3J U
trans-1,2-Dichloroethylene 10U 1000 UJ 2000 Uw ! 10000 | 1700 UJ 100 10U 10UJ 1U 10U |
[Trichloroethylere o - 084 L . 2200 Lo 240.9...4)” 400 2500 f 104 ¢ oy ] 08J UL LI S
‘Unknown Alcohol 14 I
Vinyl Chioride — 3J 1000 U 2000 Uw | 1000 U 1700 U 10U 10 UJ 10U iU 10y
Xylenes,m- & p- 2000 Uw
Pesticides 8PCBs(wg) . . SR KRR S SIS S SRS SIS ST SR SRS S -
alpha-Chiordane - 005U T ) 0.050 0050 | 0.0324 N 005U
Dieldrin 01U 01U 01U 0.11 0y
gamma-Chiordane 0.05 U 0.05U £.0050 [ 00494 [ 005U
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Appendix A

Summary of Source Area Groundwater Analytical Data

Source Area
Centredale Manor Restoration Project Superfund Site
North Pravidence, Rhode Island
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PARAMETER MWO7S MWO7S MWG?S | MWOBS | MWOBS | MWOBS | MWG9S | MWOSS | MWG9S | MWI10B MW1i0B MW10D
10/23£2002] 2/22/200% | BHS2001 | 10/22/2002 | 2/21/2001 | 81152001 | 10/22/2002 | /242001 | 8115/2001 | 10/22/2002 | 8/23/2001 | 10/22/2002

Dioxins and Furans (pg/l) T T T T .
1,2,3,4,6,7,8,9-Octachloradibenzo-p-Dioxin (unfiltered) | ! N
1,2,3,4,6,7 8-HpCDD 650U | 39U 4.4 U 46U 22U
1,2,.3,4,6,7.8-HpCDF g0 F 2190 25U 23U 22U
11,2.3,4.7,8,8-HpCOF B 434 ¢ 25U 3y 274 _ 2.5Ud
1.234,78-#xCDD _ IO, . S 2.5 NN U, 28U 1 24U 28U
[l23478HxcDE 260 | 244 . 19U 18U 1.3 EMPC
1,23, 6 7. 8 HxCDD 4 U 24U 29U 241 27U
1,2,3,6,7,8 HxCDF - 250 | 15U 18U | 170 17U
1,2,3,7.8.9-HxCDD gy 244 28U 24U 261
1,2,3,7,8,9-HxCDF 29U ey 21U 21U 19U
1,.2.3,7.8-FeCDD 35U 20 25U | 24U N _ ;25U
1,2,37.8-PeCDF . 24U 274 . 18y v 18U L_21U -
T 23,7, 8-Pentachlorodibenzo-p-Dioxin {unfittered) | | " "t L
1,2,4,5,7 8-hexachloro(Shixanttene ’
2,3,4,8,7 B-HxCDF 27U 1.4 EMPC 2U 16U 26U 1.6U 161U
2,3,4,7,8-PeCDF 24U 15U 18U | 14U 220 1.6U 2U
2,3.78TCOC i 24U | 18U 190 1597 18.2 10.2 25U
2.3.7 BACOD (unfiltered) :
23,7, 8-TCDF 21U 1.4 U 1.5U 1.14U 18U © 14U 180
Heptachlorodibenzo-p-Dioxins (unflitered) mi
Hexachlorodibenzefurans {unfilered)
QCoD 13.1 EMPC : 58 EMPC f 194 74U 11.1d 01U 4.4 U
OCDF 72U _b&su 514 75U 6.7 U 61U 47U
Pentacthlorodibenzofurans {unfitered) " RS S N RN 1 T
Pentachlorodibenzo-p-Dioxins (unfiltered) ! : B
TEQ 0,28 i 5.1J 104 ! (BN
Tetrachlorodibenzo-p-Dioxins {unfiltered) !
Total Hepta-Dioxins . o
iTotal Hepta-Furans _
Total Hexafyrans T T e e e
Tatal HpCDD 654 39U 44U 46U §U 4.3 22Ut ! -
TotalHpCDF 39U 23U 27U | 2504 41U 230 23Ul
Total HxCOD 40 240) 29U 2.4U) 37U 281l 23.4 EMFC
Total HeCDF 27U 3.4 EMPC 2V 1.7 U 2617 17U LIEMPC
Total PeCDD sy 2.7 EMPC 25U 2.4 U 324 241U i 8.9EMPC

] _ Czau Tara [T 1807 tau 36U 2Ud o
Total Penta-Furans :
Total TCDD 8.1 EMPC 1.8 U 19U 51U} 18.2 0.2 L) i 5BEMPC
Total TCOF i 28 3EMPC 14U 1.54 (AR JEEMPC: 14U 1 L oisls .
Total Tetrachlorodibenzofurans, NOS (unfilteredy |+~ + L o . E
Totat Tetr'e_;__t_)loxms :
Total Teira-Furans , IIIIII
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Summary of Source Area Groundwater Analytical Data
Source Area
Centredale Manor Restoration Project Superfund Site
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PARAMETER MWO7S | MWO7S | MWO7S | MWOBS | MWOSS | MWOBS | MWOOS | MWOOS | MWO9S | MWIDB | MWI10B | MWIOD
10/23/2002| 242212001 | 811512001 | 10/22/2002| 2/21/2001|8/15/2001 | 10/22/2002 | 2/21/2001 | 8/15/2001 | 10/22/2002] 8/23/2001 | 10/22/2002
33787COD fiteres) T S N - ' o P
Pentashlorodibenzofurans (fitered) I S S
 Pentachlorodibenzo-p-Dioxins (filtered) i
Tetrachlorodibenzo-p-Dioxins (filttered) 1_
Metals (Total) {ug/L} % R . i .
Alumi 977y | 457U 756 1 112 853U : 886
Arsenic 42U | 42U 584 8u 42y |ésU oy P
Barium — - 337 326U (318 i 173 87 ..A27d . )
Benyllium - SN W 0.27 U 01U | e (L0580 ¢ 01U L Lo33y | 03U )
Cadmium 66U 1 a7l 06U | 07U 06U 0.7U
Calcium 31208 25900 15900 | 36100 28600 | 23000
Chromium . 0.83 UJ 1.6 52.7 g N 66 3.1
Cobalt - e 112 LI L83 Rl 4 L2z L .
Copper o7U 112 21 {221 1.7 44
tran 31600 23300 0 | 35308 68900 @ 49100
Lead 17U 1.5U) 27 17U 38 i
Magnesium = 2560 2290 L 6810 6860 | 5350 o
Manganese 2680 | 2020 i__3800 4480 5630 N
NICKEY s oo e b 45__ 13U G B H SRR S .- SO 4." N R i
Potassium 4540 J 4960 J 13600 J IB70J . 45204 T
|Sitver 05U 4U J 4U 05y 14U . :
Sodium 27100 35500 132000 | 151000 J 40500 : 31600 | ! 5
Thaliiym 621 57U 62U 57U 88J 57Y '
vanadium 1.6 324 10.9 32U 35 32U :
Zinc o 420) [ 38208 | IEZ T IS 1By 238 10 T
Metals {Dissolved) (ug/L}) o .
Auminum 7720 | 457U 509 84.2 J 747U | 693 . 18U 5
Arsenic 42U 35U 58.J 8Uu 424 88U io2Uu .
Barium B 34.4 319U 212 | 473 _ 21 1184 328
Cadmium R 06U | o7y 06U [ 07U 06y 1 07U 84U .
Calgium 32700 25300 15800_| 37800 27500 23300 310600
Chromium 11U 21UJ 435 8.7 6.5 38 T4TY
Cobalt 11.8 76U 8.1 5.2 i35 27 12ud T
Copper 07U 76 071 2.4) 07U 22U AT )
Iron 33500 23200 7690 | 38800 65200 | 48400 i 212U
Lead iU 1.5UJ 23J 1 38 17U 15U i 148U
Magnesium . e e e e o 26830 1 2240 3660 |- 7080 6550 8390 hn.. 3800 I
Manganese 2800 | 1990 i 1070 | 3760 4280 . 5590 383 o
Nicket 44 | 3u 108 3y 30.4 3u 322 §
Potassium 47500 | 4760 9650J | 14106 34800 ¢ 4510 4650 J
Silver o 050 4y 0.5U 34U 05U ©  4U 14 _
Sodium 28000 35000 : 132000 | 156600 J 39000 : 32208 J 44300 E
Thalfium 62U 57U 62U 6.2 83 : 88J [ 56U O
Vanadium i7 320 | g1 | 32U 3.2 32U ¢ 0.90U T
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Appendix A

Summary of Source Area Groundwater Analytical Data

Source Area

Centredale Maner Restoration Project Superfund Site
North Providence, Rhode Island
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Appendix A_xtaballgw.xIsxtaballgwDETECTEDonily

PARAMETER MWOYS MWO7S MWG75S MWO08S | MWOBS | MWOBS | MWOSS MW09S | MW(SS MW10B MW10D
10/23/2002) 2/22/2001 | 8/15/2001 | 10/22/2002] 2/21/2001 | 8/15/2001 | 10/22/2602) 2/21/2001 | 8/15/2001 8/23/2001 | 10/22/2602

ZI;CW__“WW — _ SN Sebvsthisimintutnt é'.étl:l_g__ 14 50) Ui P — ﬂ%jw gl !

|Semi-Volatiles | (ug.-'l.} N

J-methylnaphthalene

2.4 B-trichlorophengt 0y 06U 190 24 U U igu

2,4-dichiorophencl iou 10U gu gy g U iou 0y

2-methyinaphthalene i6U 10U U 10 4 iou 10U W0y

4-methyiphenocl 14 10U 3J 100 ou nou 0y

Acenaphthene i0U iQu 0y o0u 0oy 0u gy

Acenaphthylene __ fou 10U .wou 1o 10U 10U (VIR i

|Anthracene . 10U iUl oy oy oy ¢ 10 icy

Benzofajanthracene - T T 10U | 10U 10U | 10U 10U

Benzo(a, ey NG e e

Benzo(b)fiucranthene o - iou oy N oy 10y __‘I_G__L_J_____10 U_ iou

Benzo{g.h.i)perylene 1By oy ou oy 10U Aoy 10U

Benzo(k}ﬂuoranthene iU oy 10U igu oy Gy 10U

Bis{2-ethylhexyiiphthalate 6y oy 1J 24 10U iou 10U

C3-benzene Isomer - _

C4-benzene lsomer t

Chrysene 16U i oy i0U o oy o U

Dibenzafa.hjanthracene 10U i 1BU i0u iou 1By i0u

[Flucranthene e i QU U 10U 10U iU Wy

Fluorene e e Loy Wy | 10y oy 10y 10y i}

Indeno(1,2 3~cd)pyrene . 10 u wou iou oy - tou 0y

Naphthalene 10 u 10U 10U oy 0u 410y

Phenanthrene 10U " iJ 1By | oy oy o oy

Propanonc Acid, g_ga_thyl- 2 J2-dimethyi-

Prapancic Acid, 2-methyl-, 3-hydroxy-2.4

|Pyrene o0y oy oy 10U oy 0oy icuy

Substituted Phenol_total I -

| Trichloropropene 3J

Unknown Atky! Phenol

Unknown Amide -

Unknown Phthaigle [T OO AN AU N

Unknown Siloxane,_tofal 454 7 _

veoilin o]

Volatiles (ugiL.} _

1,1,2,2-Telrachtoroethane 1y U 4J iy 10U 10U 1y 1y ¢ 10U 18U iU

1,2,4-Trimethylbenzene iU / 834 1y iy

1,2-Dibrome-3-Chlaropropane 1U 10U 7J 10 | 10U 10U 1y QL QL 10U 1y

1.2-DIBROMOETHANE 1U iou 1J 1uU LU i0uU iU oy oy oy 1uU

| 1,2-DICHLOROBENZENE 14U 0ouU 16U i8 iJ b 10U Tty oy U 10U 1uU

1.3,5-Trimethyibenzene 1U . 25 1Y iu

1,3- DICHLOR_QEENZ_ENE 1U i0U 18U iy . U oy 1y ou ¢ U Wou iy

1,4-DICHLOROBENZENE U Hu oy 0534 | 10U iou 1U 16U 04U 10U iy
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Appendix A
Summary of Source Area Groundwater Analytical Data
Source Area
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island
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Appendix A_xtaballgw. xlsxtaballgwDETECTE Donly

PARAMETER MWO7S | MWO7S | MWO7S | MW0SS | MWOSS | MWOSS | MWO09S | MWOSS | MWOSS | MWI0OB | MWI0B | MWIOD
10/23/2002) 2122/2001 | 8/15/2001 | 10/22/2002| 2/21/2001| 8/15/2001 | 10/22/2002| 2/21/2001 | 8/15/2001 | 10/22/2002] 8/23/2001 |10/22/2002
hexanone R o fou 6J | BRIV IO XV e YOU
Acetone oy 10U 11y Uy 10U .
Benzene - ) iy 10U 10U 10 6J 4] 87 10U 1U
Bromaform i i1y 10U 24 1u 10U iou iU 1wy 16 U Ty 1wy iy
[C3-benzene Jsomer - S N N U -
C7 Benzene somer ) 29
Chlorobenzeneg ) aqu LY nou 23 10 40 3.4 1J 10U 1U 10U 1U
Chlaredibromomethane i )
Chioraethane L1u) 1w 1Y o+ 10U 1 047 10y 19U 1Y oeu 1y
‘Chioroform 1u 100 1U 1ou 10y iu 10U 10U 17 10U 4.1
|C15-1,2- DICHLOROETHENE LY oy 8.5 10U 10U 14 2] 12 U 10U 1Y
}CIS -1,2-Dichloroethyleng .
Cycluhexane 10U 0oy sy
Ethylbenzene i 10U 10U 24 1d 10U 1y 10U 10U 1U 100 Ty
Indane . L g4 "
Isopropyl Alcohol T 6J AR SN B
ISOPROPYLBENZENE ) T 10U U ;2 10U {3 iU 10U 10U 1U 10U 1Y
Laboratory Artifact_total : 4442
Methyl Acetate - 10y 8J 100 10U 10U 10U
Meihy! lerLBubl ifer TV R 60| 100 [ T N 0 U
Methylcyclohexane ' 10U 10U - 10U oy oy 10U
[Methylene Chloride 10U 10 UJ 2U 104 ol 2U 10 U 2U 10U 2U
M-XYLENE & P-XY 13 2u 2y B
Naphthalene 17T R i U S BT
N- PROPYLBENZENE o 7.4 1U : 10 10 ¢
o-Xylene 15 1U 1u iy ¢
P-ISOPROPYLTOLUENE 1U 1.2 1U 1U 10
Tefrachloroethylene 1U 10U 10U iU 10U 16U 33 2J 121Uy 0.25J Y 0.38 J
Toluene 1U 5 10U 1.4 1J 10U 1y 00§ i0U 1U 10U 11U i
Total Xylenes 104 10U 27 84 10U 10U 100
trans-1,2-Dichlaroethylene 1 U 10U 1oL 0.62 ) 10U 10U U 10U 10U 11U 10 UJ 1U
Trichloroethylene 1y 1oy oy 23 . ..Jod ey erzy 0y LSO S 0 RO L 14
|
BRI 1004 1 10U 072) T 10UJ 10U 14 10UJ W04 | 1u 10U 1u
Aroclort2s4 e 0 L et
alpha-Chlordane_ ' 005U | 005U 0.05U | 005U 005U 005U 005U
Dieldrin 0.1y 01U 01U 01U 01U 01U 01U
gamma-Chiordane 0.05U | 0.018. 0,05U | 0.05U 005U  0.05U 0.05U .
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Appendix A
Summary of Source Area Groundwater Analytical Data
~ Source Area
Centredale Mancr Restoration Project Superfund Site
North Providence, Rhode [sfand

PARAMETER MW10D MW118 MW11iB MwWiiM MWT1M MW11S MW11S MW1i28 Mwi2B MW12D MwW12D
82372001 | 10/232002| 8/22/2001 |10/23/20027 82212001 | 10/24/2002[ 8f22/2001 |10/24/2002( 8/22/2001 {10/24/2002| 8/22/2001

Dioxins and Furans {pgi/L}

LHoxins and Furans _ g

1,2,346,78 QOCtach!omdtbenzo-p Dioxin {unfi ltered)

1,2,3.4,6,7 8-HpCDD 85U 38U a7y 4.2 U 38U
1,2,3,4.8,7 8-HpCDF 38U .80 2.1 56U 24
4.8UJ _ ) 2.2 24Ul | 25U 27Ul
_. _ _ 43U B 23U 2 LLesy b ]..28U =}
1234,?8 -HxCDF 3u_ 29EMPC | 1.5U 15U 34U 13U
£,2,3,8,7 B-HxCDD 4.5 24y 24U 26U 27U 280
1,2,3,6,7 8-HxCDF 31y 28U a5y 15U isy i 18U
1,2.3,7,89-HxCOD 4.4 U 24U 23U 24U 261 370
1,2,3,7 8,9-HxCDF 4 EMPC 18U 19U ) 18U 2y 21U
1,2,3,7 8-PeCDD 35U 25U 23U 1.5 EMPC 28U 27U
i1,2,3,7,8-PeCDF _ 28U 19U DT B Py 4 S S . 18y l..38U 234
1,2,3,7 8-Pentachiorodibenzo-p-Dioxin {unfitered) _~ 1~ . I D, S D T : e
.5,7.8-hexachlorg{ghixanthene I B : L

2346?8HXCDF I 140 isy 15U 16U 17U
2,34,7,8-PeCOF . 27U g 184 . .84 18U B U 214
2.3,7.8-TCDD 35U i 23y 18U 220U 47U 27U

2.3 7 8-TCDD {unfilterad} :

2,3,7,8-TCDF 28U 17U 18U 15U 1.7U 18U
Heptachlorodibenzo-p-Dioxins {unfiltered) ! - O R R R S
Hexachiorodibenzofurans unfitered) | T T _—
OCDD. N 10.2 EMPC 11.1 EMPC 48U 74U 19.5U ¢ 82y
OCDF 67U 1 ey 5.1 EMPC 52U 72U 54U |

__F_’_entachicrodiber_‘r_iéfurans {unfiltered}

Pentachlorodibenzo-p-Dioxins {unfiltered)
TEQ o) ouJ oul [O]9N; . g oLul
Tetrachlorodibenzo-p-Dioxins (unfitered)
Totat Hepta-Dioxins ] ) e il ] ]
Total Hepta-Furans : . . R L B
TOtaI Hexa-FuranS : . —_ e T ——— ansnnenonre. o e . [T

Total HpCDD __ e - 65U . 3.61) 38U 3.70J 9.1 EMPC 380y
Total HOCOF ] N 43U 1T 200 17U 2303 56U | 2501
Total HxCOD 44U 5.9 EMPC 8.2 EMPC 298.5 EMPC & EMPC 31.1 EMPC
Total HXCDF 4 EMPC 57 EMPC i.6Ud 1.6 UJ 31U 1.3UJ |
Total PeCDD 35Ul 2.5UJ 2304 6.1 EMPC 28UJ 13.9 EMPC
Total PeCOF 28UJ 1804 18UJ 1.8 Ud 38 UJ 22U

Total Penta-Dioxins SN SN WY FUVOUN Y TR S S S O DU S N

[Totat Penta-Furans _ ) _ N
Totat TCDD 351U 14,1 EMPC 44 6 EMPC 1.1 EMPC 11.2 EM_F:C 15 6 EMPC

Total TCDF 7.5 EMPC 38 EMPC 10.8 EMPC 13.1 EMPC 17Uy 7.6 EMPC

Total Tetrachlorodibenzofurans. NOS {unfitered)
Total Tetra-Dioxins
Total Tetra-Furans
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Appendix A
Summary of Source Area Groundwater Analytical Data
Source Area
Centredale Manor Restoration Project Superfund Site
Morth Providence, Rhode Island

PARAMETER MW10D MW11B MW118 MW11M MW11M MW11S MW128 MW120 MW120D
B/23/2001 |10/23/2002| 8/22/2001 }10/23/2002) B/22/2001 |10/24/2002 8/22/2001 |10/24/2002; 8/22/2001

2,3,78-TCDD (fitered) U RN U R ‘ . '
Pentachloradibenzofurans {fittered)

Pentachlorodibenzo-p-Dioxins (filtered)
i]f:lrachloro_gjpgg;_g—_p—-gioxins (filtered) ;
{Metals (Total} {ug/L) :
A L 4980 375U
Arsenic 2.2 U4 28U

| Barium 885 326
 Beryllium 1.5Ul 0.79 L)
Cadmium 04U 04U
Calcium 44600 13500
Chromium 154U 0.9UJ

| Cobalt 62U 07y
Copper VI S - XY ]
on 3970 (. 884l
lead 4.6J 3.8UJ
fagnesium — 4500 _.3930
Manganese 210 134
Nickel 141U 29U
Patassium 3680 J 2490 J

| Silver .

Sodium

I[]allium
Vanadium

Zinc

Metals (Dissolved) {ug/L

Aluminum 178 19U
Arsenic 2U 2U
Banum 51.7 32.3
Cadmium 04U 1 04U
Calgium 38300 13600
Chromium 444 8oy
Cobalt 7y 1.2 Ud
Capper 62U 7.2U
Iron 500 J 105U
Lead 1.3 U4 3.5
Magnesium e 2870 1920
Manganese .

|Nickel

Potassium e e

BIVET s e e

Sodium

Thallium

Vanadium

PACQE-NAE\Battelle\Centredale\Source AreatUtility YWorkerFinal 1007084
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Appendix A
Summary of Source Area Groundwater Analytical Data
Source Area
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

PARAMETER MW10D MW118 MwW1iB MW TM MWTTM MWI1S MWIi1S MW1i28 MW12B8 MW1i20 MW120
Bf23/2001 | 10/23/2002| 8/22/2001 | 10/23/2002] Bf22/2001 | 10/24/2002] 8/22/2001 | 10/24/2002| 8/22/2001 | 10/24/2002| 8222001

zi - mu 20 I T — 840 88U

Semi-Volatites { {ugfl.j _

i-methyinaphthalene

2,4,6-trichicrophenal 10U U 10U W0u 10U iou

2 4-dI°h!0rOPth10| ............ . Jou o+ gy oy 10U nou L

|2 -methyinaphthatene wou 60U - L IOU wu g U

d-methylphenol _ ~ "~ 10U ey S JOU 110y _.jou

ggpnaphthene o oU 1014 w0y i1y Po1ou

Acenaphthylene .. — oy ;.ey 1oy oy | j...qgu

Anthracene 10U 19U 10U 10U f 10U

Benzo(ajanthracene 10U i 180 10U 10U 10U

Benzo(a,elpyrene |

Benza(bifluoranthene Y SU \ 1 C A I -__10y 10U U 0y 09

Benzotg,h.ilperylene 10 24 jLsgen) 1oy 16 L WU

|Benzofkuoranthene - wou — Gy ey 1oy U

Bis(2-ethylhexyi)phthatate w0u 10U oy 10U N _fou

|C3-benzene lsomer - . S .

1C4-| benzene lsomer o

Chrysene 10U 10U 10U iou

Dibenzo{a hianthracene 0y 0u 10U nou

Fluoranthene oy ou ouU 10U

Flugrene U j0u 0 U 10U

Indenc{1,2,3-cd)pyrene 10U QU 10 U iy

Naphthatene 10 L) i0u oy 1060

Phenanthrens _ S ey T I (TN IO T -1V

Propanoic Acid, 2-methyl-, 2 2-dlmethyl- o - ; e

Propangic Acid, 2-methyl-, 3-hydroxy-2,4 :

‘Pyrene 10U ioU 10U 1o U iou 10U

1Substituted Pheno!_total I D T

Tnchloropropene vvvvvvvvvvv

 Unknown Alkyl Phienol

l_Jnknown Amide

Unknown Phthalate o I ) ]

Unknown Stioxane_total - o

Vanltim —

Volatiles {ug/L)

1,1,2,2-Tetrachloroethane 10U iu i {ou iU deU 1T qu 10U iU+ 00 1 11U 10 U

1,2 4-Trimethylbenzene iU 1U iU 1U 1U

1,2-Bibrormo-3- Ch!oropropane 30 U Ty 10 UJ iU 10 U TU Y Ty G UJ 14U QU

1,2-DIBRCMOETHANE 10 U iU iou 1 U U iU 104U iy 10U ER) 10U

1,2-DICHL ORCBENZENE o u 1u 10U 1L 10U 1U U 14U icuU iU U

1,35-Trimethylbenzene N 1U 1U 1Y iU 1y ]

|1.3-DICHLOROBENZENE. ou 1y 10U 1y 10U iU 10U iy 10U 1U 10U

1,4-DICHLOROBENZENE 10U iU 10U 1y U iU 0U 1y 10U Ty U
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Appendix A
Summary of Source Area Groundwater Analytical Data
Scurce Area
Centredafe Manor Restoration Project Superfund Site
North Providence, Rhode Island

PARAMETER MWI0D | MWI3B | MW1IB | MWIIM | MWTTM | MWI1S | MW11S | MWi2B | MWI2B | MW120 | MwizD

8/23/2001 | 10/23/2002| 8/22/2001 | 10/23/2002] 8/22/2001 | 10724/2002| 8/22/2001 | 10/24/2002| 8/22/2001 |106/24/2002| 81222001
a 00U aeuy Tf e g o n U
|Acetone 10 UJ 10 Ud 16 UJ 10UJ 10 UJ
Benzene 100 1U 18U 1u 10U iU 10U iU ioU
| Bromoform i0u U iU 1U 18U iy 10U iU 10U
C3- -benzene Isomer N .
c7B Isomer SO S AU RN R R
Chlorobenzene » . 10U 10U 1y LU 1u oy iU .iou iu 10U
Chiorodibromomethane S S RO e -
Chioroethane — e 0N Loy 14 oy g AW S LU S SR M IO L~ U O . _1eu
Chioroform . 10U §1:39] 1y 10U 1U Y 025 10U iy 10U
C15-1,2-DICHLORCETHENE 10y 19U 1U 10U 1U iU iU 10U 1u 10U
cis~1,2-Dichloroethylene : ]
Cyclohexane LT R oy 10U 100 10y
|Cyciotrisiloxane, Hexamethyi- i : R R '
Ethylbenzene i 10U iU igu 17 ou iu ou 1U 18U 1U 10U
IGBNE e | :' R V.
'Isopropyl Alcohol e s N N e L N . e e, o
ISOPROPYLBENZENE i deu 1U 0y iy 10U 1U 10U 1u 10U
il I:a_boratory Artifact_lotal w )
Methyl Acetate 6y 10U 0y 10U i0U 10U
Methyt tert-Butyl ether AV 10U oy 0y 10U 10U
Methylcyclohexane 10U oy 0y U gy 10U
Methyiene Chloride 10U 2U 10 W) 2y 10UJ 2u ou 2U 16 LJ 2U 16U
M-XYLENE & P-XYLENE 2uU 2U 2 1 2U 2y
Naphthalene SRR SRR N 2 S PN VI 1y - (VA S ALV
NPROPYLBENZERE I - T Rt ST g —
o-Xylene 1U 1y iU 1U 1U
P-150PROPYLTOLUENE 1U iU 1U 1U 1u
Tetrachloroethylene . 10U 1u igu iy 10U iu foU 0.894 oy 6.64 J 18
Toluene 0y U 10U iy 10U 1Y 0L 1U Uy 1y 16U
Total Xylenes U ou L wu oy 0U 10U
trans-1,2-Dichloroethyiene 10 Ud 1UJ 10 UJ iUd ;10w 1 U4 10U 1UJ 10 UJ 1U 10UJ
Trichloroethylene 300 1TTU L ey iU__{ 10U 1U 10U 10 10U Tu oy
Unknown Alcoho ! : ez '
Vinyl Chioride - 10U 14+ 10U iu__! ey iy oy 1u iU 1U 16U
‘Xyienes,m- & p- i ) |
iPesticides & PCBs (ug/l) - - P -
iAroclor-1254 i
alpha-Chiordane . [ 005U 0054 0.05 U 0.05U 0.05 U 0.05\
Dieldrin 01U 01U 0.1U 01U XIY 01U
gamma-Chlordane [.005Y 0054 AL gosy 0.05Y g.05Y
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CULATHIS OF CHEMICAL CANCER RISKS AND NON-CANCER IAZARDY — REASONABLE Mty

ECETTON POPLL AT 0N VTIHITY WITKKER
B ADLLT

EXPISURE

CENTREDALE MANGK RESTURA TION FROMECT SUFERFUSE SITE

NORTH PROVIDESCE, HIODE J5L AN

THE 2003 LHOXIN TEQY SLOPE t ACTOR- CLRRENTELUTURE- LTELITY WORKER- ADULT

EF(

CANCHER RISK CALUHLATIOING

NON-CANCER HAZARD LALCULATIONS

. FEXYOSURE . . [ : . PESLHE .
METIUM PUINT CHEMICAL VALUE | uvms CSRANIYRISK o wisk CONCENTRATION WiDZRIC (Y ':J':f'r'?’ff
xALLY |ty UNITS VALLE CAITS GUoTENs
WATER B3 4-Trinahyroscne 0o g KD
[ S ETRIETVC. o fh.0nl g LGE-0}
LA-Dichinradwasens [Hiray gt hkfayl
ol gt imzheday -l
AL mgt
gl ma)
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e

e 1,25 ed ppsTeng

“apimaalene
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!
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[IRLR T} nz

g hpgiiar

LEA

hA
R
A4 F-19
A FArE

LEH1
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FRTOSURE ROUTE TICAT.

TISUHE MOINT T

TN

TRINGIE - AR

Areadtiity LOOTBE,

1.2 - Trinactiyibamr e
3.3 Ity oo
chlerohenzone

Inehivoetieme
Cinyt Clumide

AS-Trchlnrahenyt
il ki s
Le1Lau] b ifueiurne
iz

hoist 2kl sy bipisdolole
S

edirod |2 -l
Puphthatene
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W _Draft Daor CHF Ak 81
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CALUULATHON OF CLEEMVICAL CANUER RISKS AND NONC 4>

PCENARID FIMFFRAME: DURRFNTAFUTLRE
ECEPTOR FOPLLATION: UTILITY WORKER
ECE¥TOR AGELADULT

TALLE bB-1
CER HAZARDS — HEASONABLE MAKIVIU Y EXPOSLURE LSING THE 2603 DIGXIY TES) SEOFE FACTOHR- CURKENTFUTURE- U TTLITY WORKER- ADLLT

SOLURCE ARLEA
LENTREDALE MANOR RESTURATION PROJECT SUPERFUNE 5178
NORTI FROVIDENCE, RHODE ISLAND

KPC CANCER RISK CAlLDLA NOSS NN CANCER HAZARD CALC
EXTOSUKRE FXPOSLRE EXPOSURE T ] INFARERNFOSURE
MELIUY CHEMICAL SEANTT RIS -
MERIUM MEBIUM TOINT HOUTE Nl vag | uwims ] cox CSFUNTTRISKE | ¢ AxCRR HISK CONCEXTRATION SR Q::J[\)ﬁ:;{i;
TALE Csiis | vALCE |ty VALLE VNS UNITS i
3 N T o
Ny Ka %
A 3 [ [ b gyl JAELL
s i ny KA Ko
Caadiun) [ Nh W 1A1E 5L upghin
EXTOSCRE ROLTT FITAL ]
TR FBURE IO TTAL Kl
EXPLEURE MEDILM TiNTAL t 2%
CROLNDWATER [OTAL 7603 3i
TOTAL RECEPTOR RISK ACROSS ALL MEDIA_|[__2.E-03 _|[[OTAL RECEPTOR HAZARD ACROSS ALLMEDIA]___ 31

WOTES:
{1} - Blank cells indicate 1hat an RITI of RAC is ool avelailable Gram the sources used 1o obuain deese-response Al for Lhis risk assesyment.
KC - Ko carcinogemc by this eapsure muie.

A - Mo applicable: exposure roule not applicable for this o P madinm.

ML - Nt inje] wded in the calculatice 13bie for ambicnt air concentrations i & wench fiem grovndwiier, -

WV - Mot volatile; ambicnt air sonstniration was no caloudated for s chames).
— - Mot calcularead doie-rosponse data andfor dermal ab walyy are o

PO : L 10308
Ay B_RMEsourmAros-Lilary Werker-W _Trul [ion CRF.xls, SIMMARY-C AL

Page20il

Prepared by: KASK 002 L0
Cheched by: RRD 324010
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TARLE B-2
SUMMARY OF RECEPMTOR RISKS ARD ILIAZARDS TOR COPCs - REASONABLE MAXIMUM EXPOSURE USENG THE 2808 IOXIN TEQ SLOFL FACTOR- CURRENT/FCTURE- UTILITY WORKER: ADULT
SOLTWCE AREM
CENEREALE MARKCHL RESTORATION FROJECT SUPERFENI STTE
WORTH PROVIDENCE, RHODE 1SLAND

——
!

CARCINGLENIC RISK I3 SON-CARCINOGENIC HAZARD DUOTIENT (1)
. EXTOSURE b ey . R et , _ e
MEDIEN FOINT EHEMICAL INGESTHON | INHALATION | DERSAL ‘::;E\n;::{} N UE.\'I'T:q:(P:f\I an“\::l‘ci';kc“ NGESTION | INRaLaTion | permar. [ 5 I!;g”,:.‘(?;\ll
EIRUILINDING A TR
fsinune sy
Liver
L jwer ALk
Heraarnlag
Lisar - K. .76
2204 LI
Li B~
ENI RN
sl antheme
Ak luar utieoe
plliz sy Lplnlzalae
< T JREW 1.2E-0%
. G RE-DR
Tli_ 45EAm
A lminum
i mvarm 3TEAG
Hiuhah
NALL
Vanadium Kidney
|EXPGSORE FOMNT TOTAL t: A% 3
EXPOSURE MEDIUM TOTAL HER . B
GROHENDY AlR TRESCIT - AlR
WATER ™A
a1
XL PO Ereveiopn KA
Leuseaa e
Urdetermn KA
[ W NA
- NA
| 4T2 M KA
Kt
2 Memau KA
Meretus Synle LB A
Mervens Ywsiem 1dE+in A
¥ Liver 1 LEAY KA
E'| riviibowaphenasg - N
o - NA
Na
- M
RN LY [ 5
WA Na - A
XA Na A
A NA Ka
NA A F R T LT
N MNA
NA hid

PALOE-RAFR Rt UeototabSoure AraUntay WeoadantFipa! 10T r w2010
App B_RME SeurceArra Uity Worhe -G _Drafl Bina CSF ab. SUMMARY Page | ol 2 s
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TARLE -1
ALMMARY OF RCCEPTOR RISKS AND ILAZARDS FOR COPCs « REASUNABLE SEAXIMUM EXPOSURE USING THE 231 BIGXIN TEQ SLOPE FACTOR- CLRRENT.-FUTURL- UTILITY WORKER- ADULT
SILUHCE AREA
TESTREDALE MANOR RESTORATION FROMECT SUPERFUND SETE
NUHTH FRUATDENCE, REODE i8] AND

SCENARIO TIMEFRAME: CURREXT/FLIUHE

FORTTOUR FOPELATION: ETILITY WOHKER
RECEITTOR AGT: ADVLT
CARCINGGENH RISI (11 NON-CARCINOULN I TIAZARD QUOTIENT (1)
EXMOMURE EXPUSRLRE .
MEDIUM 3 _ CHEMLCAL SR . - . EXTERNAL EXIHSUHRE PRIMARY TARGET . . EXPOSURE
MEDILN TN RGESTION | INHALANHON CRMAL - NGESTION | INHAL N SRAMAL
MEDITM POINT INGESTHO INHALATO DERMAL [(RADIATHIN] | ROLTEES TOTAE REAN INGESTION | INHALATION DERMAL ROUTES THTAL
N NA
NA
B
NA
[Tkl Lizarey Na
‘anadium NA
IE{X POSLRE POINT TUTAT I
IE'XPOSURE MEMUM TOTAL 8
————
i AE-43 L]
RECEPTOR TOTAL 2E-03 Ji
-
TOTAL RISK ACROSS ALL MEDIA 2E-03 TOTAL HAZARD ACROSS ALL MEDIA 3l
NOTES: TUTAL GENERAL TOXICITY I - i 0F-04
MC - Wt corrinogenic by this exposure roule. —
MA . Not applicable; exposure route ool appticahle Jor this chemicaliesp medium. TOTAL DEVELOPMENTAL HE - 35E04
— - H calculated, dose-respanse data andior dermal shsorplion valees are oo avaiiable, TOTAL ENMXRINF. HE = T4E e
Prepared by: KASK 00421410 -
Chezhed by: RRD W24/100 TOTAL HEMATOLOGICAL I ~ TAF D
TOTAL IMMUNE SYSTEM HI = A4

TOTAL KIDNEY HI =
TOTAL LIVER HI =

TOTAL NERVOUS SYSTEM HI =
TOTAL NOAEL HI =
TOTAL REPRODUCTIVE HI =

TOTAL RESPIHATORY HI = 2AE+0

PMOE - : Wby WensanFim] |00TI9
App b RME SowrceAvea LNilmy Wk er W _Draf Dios £3F.als, SUMMARY Pege2af 2 R
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CALCULATION (GF CHEMICAL CANCER HISKS AND MON-CANCER HAZARDS — REASUNABLE )

UFURE

ATION: UTILITY WORKER
iF: AauLLT

FAULE LA

SOUHCE AREA
CESTREDALE MANOR RESTURATION PROJECY SETERFUND RITE
NORTH PROVIDENCE, RHODE I3LaND
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TAHLE (-1

CALCGLATION OF CHEMICAL CANCER RIZKS AND XONCANCEH HAZARDS — REASONABLE MAXIMUM EXPOSURE - TOTAL METALS CURRENT/FUTURE- LTILUTY WORKER- ADULT
SOURCE AHEA

CENTHEALE MANOR R LA TION PRUJECY

NOTH PROVIDENCE, RUGUE

SLPERFUND SITE
AND

CEXARIG TIMPERAME: CURRENT/FHUYLRE
PFCEPTON POPLIL_ AT TLITY WORKER
FORPTOR AGE: ADTLT

FFL NONCANCER HAZARD CALCLTATIONS
. EXTDSURE EXFOSURE EXPOSURE I . . INIAKNEEXPOSURE . .
MELIEM MEVIUY POLNT ROUTE CHEMICAL VALUE | UNITS || CnseEN rration APLNITRER | caxcrn risk CERNCENTHATION RIbmm iy u':j:fl::z
FALLE Lxts ValAlE LN{TY y LATS ___
BRI Y Leind wC 1E45L gy
EXPIISLRE BOLTLE BFv AL I8
LA TS0 E PLeNT 0 AL [
EXFOSURE MEDI TATAT. i
SHUOUNIW ATER TOTAL K]
% TOTAL RECEFTOR RISK ACROSS ALL MEDIA || T.EA4 "I OTAL RECEPTOR HAZARD ACROSS ALL MEDIA ) 3l
NOTES: Frepared by KaSK 01310
{17 - Blank 2e)is irdicare 1hat an RiD or REC s 0ot avalailable Fom the sowrces userd (o obilain doave-response data for this risk assessment. R Checkerd by: BIR Q08713480
ML - Ko carcinogenic by (his eapowur:s mute.
WA - Wt applicable; expeoure rowne not applicable for this chemical/exps medinm .

KL - o inleloded in the caloudsiion table for ambient aft concentmtions in d waich om gromdwaes.
NV - Mot vekaile: ambien air concentraion was not catoulated for this chemical,
— - Mot mlcultied dove-response daa andfor dermal absorpuon values ore ot fvailable,

FAIOE-NAEDanslle T minatale Soare Arm Uity Wirks Fimtt Revised 1003180
oy P i AR CALT Page 2062 RINIOL0
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SUMMARY OF HECEFTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXI

CENTHEDALE MANGR RES

TABLEL-2

SUHRE
DHATIH PRUVE

‘ERECAD SIPE

NORTH FROVIDENCE, RICHIT ESLAND

SFRAME: CURRENT/FUTLRE

E FTLE POPL
RECEFTOR AGE: ADLLI

AFHIV: LTHATY WURKER

XrOSURE - TOTAL METALS CURRL

FUTLURE- LTILITY W RKER- ALLLT

CARCINMIGENIC RISK 1Y

NON-CARCINDGENIHC HAZARD QUOTIENT (i)

_— EXPUSURE EXPBSURE . N . . - A
MEDILA AEBICM FNNT CHEMICAL INGESTION [ INiazATioN [ BERMAL |¥I!::;IEF;\"‘)!;) " Oﬂlfrif;s;(fff_“‘ mm’(‘;‘{hz;“"u INGESTYON | NHAtanon | bR | [:;;\P?”L'RE
GROMEN GROUND WA CIROLINDWATER

WATER N ™A Lhenhej s
e A
A, HU
I MA ERLE
N N
- R EY
e NA
NC NA #7006
e NA
N NA .
. N 2.204M Liver AL ML
NC N M Haalem
- Na ZRE Liver ¢ K
- N4
- N
an NA
hEY
Na
NA
- A
his
LA Hin um NE -
Arswiic - debay 3.6E-04
foohan o .
Lot - -
[Manzancae L o Syslenk -
[V ana N Ridrey RN b ¥R
IEXPDS!JRE POINT TOTAL s li-M i
FXPOSLRE MEDIUN TOTAL 2 EaIH i
l'ikl‘.}U:’\'T) AR TRENCH - AlR
WATER Ha . " NA A FAE-T
A I o A KA
Na . Ticveiop o i WA LT 3 IE-04
NA | nE-07 Esnne sysiens SN b 5 BEAE
REY Undelerminad NA Ha [ RS
NA Tl Liver Ne WA €04
2-Dchuereribene NA : ™A K
Lkl i ey NA Doveirpmznal A LY 1.4%-[d
soprepyl Aicnh A
1z NA Na Y
Na 250 NA in
A A M
NA NA A
N LT} it
N A - MA
NA NA M
hEY aa MA
MA e, FREY) A - KA
NA .1 ] A A
NA Y B WA
23 )pyrene kS Mk NA - L
waphihalone N A WA Rcspiaa NA 1LBLE- NA
et 5 2E-03 NA A LIRS productived NA LACAGD WA
g wini A MA A eiezmnmed
Arseme Na NA MA Dreveipiiinial 5
“vhal mNA A
[ ad hY Na
FAOEN, Culity Worker'Final Bevised 100416
#1320
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TAREE (-2
SUMMARY OF RECTPFTOR RISKS AND HAZARDS FUR COPOy - REASOMAHLE AMAXIMUM CXPOSURE - 10°TAL METALS- CURRENTFUTURE- CTILITY WORKER- ADULT
SOLURCE AREA
TENTREDALE MANGR HEXTORATION PROBECT S3UPERYLAD SITE
NORTH PROVIDENCE, REOBE IRLAND

SCENATTL TIMEFRAME: CURRENT!/FLTLRE
FECEPFTOR POPULATHN: FTULITY WURKER
ECEFIOR AGL: ABULT

CARCINGGENC RISK (1) NON-CARCINGGENEC Il.-\Z.\R:D DUOTIENT (1}
EXPOSLRE EXPOSURE -
MEDILN N ~ THEMICAL TR . ; . . CLATERNAL EXPOSLRE PRIMARY TARGET et L g e R - EXPONLURE
MEDIUM PUINT INGESTHON | iNHSLATION | DERMAE | o0 o | oteres ToTAL OREAN INGESTION | INHALATION | DERMAL | o0 Sl
A MNA A M Meriegs sysiem
K4 NA NA NA
IE.}(POSURE POINT TOTAL 2%
FXPOSURE MEDILM TOTAL 24
ROUSDWATER TOTAL e X L 31
RECEPTOR TUTAL 7E-04 3
-
TOTAL RISK ACROSS ALL MEDIA TE-04 TOTAL HAZARD ACROSS ALL MEDIA 3t
NOTES: -
M - Med carcinogenic by rhis exposure poune, —
NA - Not appli P route ool applicable for s chemicalieay medium, TOTAL DEVELGFMENTAL HI =
-- - e calewlaned, dese-response data andfor dermal atmsarprion valuss are not available, TOTAL ERDOCRINE HI =
Pregared by: KASK 083/13/10 —
Checked by: BIR 0813710 TOTAL HEMATGLOGICAL Bl =
TOTAL IMMLUNE SYSTEM HI =
TOTAL KIDNEY Hl = b OE -0t
TOTAL LIVER Hl = N AE~ur
-t TOTAL NERVOLUS SYSTEM EHI =
TA¥TAL NOAEL Bl ~ by
TOTAL REPRODLCTIVE Bl = 2 4E+00
TOTAL SKIk HI » EaEr
e
TOTAL BESPIRATORY HI = LEE D)
.
FACOF-NAEMBatuDe'd sutrodale Sonice Amal /ity Worker'Fina| Revaed 1M 15
RME Uniny Warker G¥-squalmeuls als, SLUMSARY Page2ol2 &r132010
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CALCULATION OF CAEMBC AL TA

HISKS ANE NN

NAKKY

CENPOSURE - 10TAL METALS-

CENTREDALL MANOR RESTORATION PROJECT SUPERFLND S1TE
NURTH PROVIDENCE, RHUBE LSLANG

LiTH CANCE NOMNACANCER HATARD Cal.CLULATIING
EXPFCSURE EXPOSTRE FEXDOSERL " IXFPARKEEXPUSURE . - . TNTAKEEXEOSHRE .
MEDIM MEDITM POINT ROUTF. CHEHEAL vaLpf | UNiEs || CONCENTRATION CRFAMTRISN | ey NrER BISK CONCENTRATION RERRRC ¢1) ”:"Z-*ki’
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TAHLE (.3
CALCULATION GF CHEMECAL CANCER BISES AN NON-CANCER HAZARDS TRAL TENDENCY £XPOSERE - TOTAL METALS- £
5 E AREA - CTE SCEMARNY
CENTREDALL MANOR HES FORATION PROJECT SUIFERFLIND SITE
SNORTH FROVIVENCE, RHODBE ISLAND

REX I FUTLRE- i:E'FiL [EY WOKKER- ADILT

RFCEPTON PORULATION: I
ECEFTOR ACE, AULLL

R CANCEIR RINE CALCELATIONS MNCANCE R HAVARD CALCULATIONG
. ENPOSERE FXIOSLURE EXTOSLUE - . INTAK MEONLRE PP i INTARKFEEN S ap
MEDTENM MEIUM FOLNT ROUTE CHEMICAL varee | ewims || concENTRATION CEPUNTTRISK | oy SoEIcRISK CONCENTRATION RIEILC O Q'(';:?;:::‘ET
VALLUE [IAY WY MALEE LNITS Nall'F [ WY MALLE LURIN i
v ianiilizan: Ny gl s N [N [y
1
ES L RE PUINT T 1
EXPIALPF MEDIIM TUTAL 1
TROUNUAWATLER TOTAL i 2
TOTAL RECEPTOR RISK ACROSS ALL MEDIA i J.E-5 I]EOTAEL RECEPTOR HAZARD ACROSS ALL MEDLA [{ 2
KOTES Preparcd by: KASK 03/13/10
11} - Blank cells indicate that an KD or KA is noa avalailable Fom i soaroes used o oblain doge-responde data for this risk assessmenc ) Chixked by BJR 08413410
RO - Mo carcanegeic by Lhis capesure roule.
KA - Nod apphicable: exposme ol o licable for this chemicalfexp medinm
ML

- Mo inlefuded in the calvulation 1able for ambienl 3if CONCEMMTIONS in a Lrench Eom groundwarer,
NY - Non veladile; exposure route net complete for tis cheudeal,
— - ot calculated; dese-response data andfur dermmal atesorption valuss are aot available.

P (IS AK Hetolls Cootralale Souwn Ares Lilry WirkerF el Revised | D08184

M- SonmmeAmem L bmy Woker Wil metby Average iy, SUMMARY-CALC Prgpe 2 0f2
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FARLE -4
SUNMMARY OF RECEPTR RIARS AND HAZARDS FUR COPCy - CENTRAL TENDENCY EXPOSURE - TOTAL METALS- CURRE
SOERLE AREA - CTE SIZENARIND
NTREDALE MANCOR RESTORATION PROJEC FSUPLRFLND »
NORTH MROVIDENCE RHOOE IRLAND

UTLRE- UTIEITY WiRhtR- ADULT

E

CARCINUGENIC RESK {1+ NON-CARCINOQGENIC HAZARD QUOTIENT )
- EXPOSURE EXTOSURFE
MEDLILM . . CHEMIUAL [P . S - EXTERNAL FRIMARY 1AR g . R . EXPMOSURE
MEDILUN FOINT INGESTHON| INILAEATHIN | DERAAL FRAIMATION) (RO AN INGESFION | INILALATION DERMAL
GHROLND GRULND WATER CIROUNI A TER
WaTER ety reirene M MaA i N
NI MA N LAY Undeterisioed
- Ha 1 3E403 Ny Frh,
- WA 2ME-LE My
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- NA Na
Nt kA
N HA
N Ma
ML A
M
a1 M
het
- NA
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- N MA E.2BN3
& W MNA B
Arsenis - MA Ha - by
el NL. B Ha
- MEA, My -
N MA . Ma Al Syeiem
M WA EN Kinney +0E-DS
[EXFOSURE POINT TOTAL ]
EXPOSURE MEDIUM TOTAL [
AlR TRENCH - AR
1,2, 4-Trimezbiyrepzens LK MNA A 2 At
i e NA NA Ny
1.4- Dichloroks argns REY Ma A
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SEMMARY OF RECLEFTLUR RISKS AND HAZARDS FIR GO - CENTHRAL TEND

AS(HIRCE AREA - CTE

TENARIO

CY EXPOSURE - TOFAL METALS- CLRREN

CENTREBALE MANGR RESFORATION PROJECT SUPERFEND SHE
NORTH FEROYIDENCE, RHODE ISLAND

CENARIO TIMEFRAME:
RFECEPTOR FLPET
RECEFTOR AGE: ADBLLT

TR BFEITY WIORKER

CLRRIESTIFL

LTLUKE- UTILIFY WORKFER- ADULT

CARCINIGENE RISK {11 NUN-CARCINCUENTC HAFARD QUOTEEN U4
EXPUSLRF EXMISURE
MEDLLM UIHEMiLUC AL . EXTERNAL d PRIMARY TARGET
ALY PLINT NGESTION | IN JIAY HMAL NGESTHON | INH: TN S AE
METNT il INGESTHIN | INHALATHY DERM AL (RADIATION) |RULITES TOTAL GRUAN INGESTHIN | INHALATION LERMAL
iradil NA N N M

R TORTOTAL JE-05 _ 2
TOTAL RISK ACROSS ALL METHA| JE-05 TOTAL HAZARD ACROSS ALL MEDIA 2
NOTES: —
N - N carcinagenic by 1his expasure Toute. —

NA - Not applicable; exp route rut appli for this i F roedium, TOTAL DEVELOFMENTAL I -

4=« Mol caleulated; dose-response data andfor dermal absorprion values are non avaituble.

Frepared by: KASK D&/13410
Checked by: BIR 081310

Fetul Revysad 100816

PALOL NAE y PR

PEE-Sourmat e oy Wk VW tacatmea b Avemge rls, SUMMARY
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TOTAL ENDOCRINE FIN =

TOTAL HEMATOLOGICAL HI -
TOTAL IMMUNE SYSTEM HI =
TUOTAL KIDNEY HI =

TOTAL LIVER HI =

TOTAL NERVOUS SYSTEM HI =
TOTAL NOAEL Kl =

TOTAL REPRODNUCTIVE Kl -
TOTAL SKIN HI -

TOTAL RESPIRATURY HI =
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CALCULATION OF CHEMICAL CANCER RESRKS AND NON-Ca

EH HALZARDS - KEASONABLE ¥AXIMUM

FREDALE MANOH HESTORATION PRI

FABLE €5

s

SOURCE ARES

AL

NORTH PROVIDENCE, RIODE ISLAND

SUPFEREUND SITE

ALS - WITH LEA BALA- CURRE

FUTURE- L

ILITY WOHRKEHR- AU

ENARIO TIMEFRAME: CHRRENTFUTHRE
VRPN POPULATION: ITILITY WORKER
RECLFTUUH AGE: ADULT
FF(‘ JISE CALCE NON-CANCER HAZARD CALCLT AT NS
ENFOSUNE EXFOSURE EXPOSUIE . } \ INTAKE/EXPOSURE e
MEDIUM MELM POINT ROUTF CHEMICAL valE | eNiTs | coscestra N CREUNITRER | - ovcrn misk : RIMRIC T "__"?;::"\?r
VALLE, SIS VALIE Tmeis NS QUOTIE:
TR
RO GROUND WATER GROTNEDWATER TERMAL
WATER Hah i RLIE TAF LT
a0 -LNE123
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|mghgiduyy-] 1R 1LIE7 rrehg ity S Ea
Cball - b tay
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M Engalise E15 1,
Fanadivim E-d)F sE1
[ExFisURE ROLTE TOTAL
[ENPIISTRE POTNT TOTAL i3
TOTAL - [F]
PRI - AR VAR
INEE AT 1. 4-Dicldoreherane 53 AR
10 A.Can7 LELE-n
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TALCLEATHIN OF CHEMICAL CANCEHR RISKS ANE NON-CANCER HAZAHDS -- HEASONAULE MAXIMEM EXPOSLRE - TUTAL METALS - WITH LEA DA TA- CERRENT/FU FUHE- CTILITY WORKER- ADLT
SORTRCE AREA
CENTREDALE MANOR RESTORATION PROUJECT BUPERFUND 81
NORER PROVIDENCE, RHODE JELAND

ATY W ()!tKFN

FITGER BFOPIATION: U
FUR AGE: ADLLT

ElM CANCER RISK CaL O LA TIONS MON-CANCER HAVARD CALCULATIONS
EXIMISURE EXTOSUKE EXFOSURE INTARKEEXPORIRE . ; LPOBLRE
HEMIC AL SELIN 3K 3 e 3
MELIIM MEDIEN POINT KOLTE CHEMICAL varee | osivs NTRATION CERTNITRIBK 1 cascen sisk CONCENTRATION RID-RAE OIII::I?T::\I-?T
[ uNits | valle ] Usiis (SRR BTN valve T unirs -
LSOl RE BOITE TOFAL 1 b
EXMISLURE FINT TraTal 1 1h
EMSLNE MELQILAS TOT Al 1 1%
EHOLNDWATER TOTAL T.E-03 181
TOTAL RECEPTOR RISK ACROSS ALL MEDIA [} TEM)  |[TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA [ 181
NOTES: Prepared by KASK 08132010
{1} - Blank cells wndicate Y an R D or REC is not avatailable from the sources used to obtain dose-response daba for tis risk asseesiment, Checked by BJR (8713718
NC - Nor carcinogenic by this exposure mute.
WA - Nod agplicable: exp routs Bt B For this ¢ L medium
TL - ot inteliaded in 1kt ity avicn whie for ambient air concmlnuons in a trench from. gmundualcw
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