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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) in North Providence, Rhode Island, at the 

request of the United States Environmental Protection Agency (USEPA). This Supplemental 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 Supplemental 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 well as USEPA Region I risk assessment guidance contained in 

Risk Updates (USEPA, 1994, 1995, 1999), and the procedures identified in the 2005 Interim Final 

Baseline HHRA. Therefore, this supplemental HHRA does not repeat the technical 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 evaluate groundwater exposures and therefore, the 

process for selection of chemicals of potential concem (COPCs) for groundwater is discussed below. This 

Supplemental HHRA includes vapor modeling using the Virginia Department of Environmental Quality's 

model to evaluate exposure of workers to volatiles in a construction/utility trench. 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 eastem bank of the Woonasquatucket River. The main area of the 

Site is known as 2072 and 2074 Smith Street where currently there are two apartment complexes and 

three capped areas. The remaining portions ofthe 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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SUPPLEMENTAL HUMAN HEALTH RISK ASSESSMENT - SOURCE AREA UTILITY 
WORKER 

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 ofthe 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 wells in the vicinity ofthe Source Area are evaluated in this 

risk assessment. The 109 groundwater samples considered here were collected between March 1999 and 

Febmary 2008. Table 1 identifies the monitoring wells considered to be representative of source area 

groundwater. Groundwater samples 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 dissolved metals and 

inorganics. Four additional 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 sunmiarized 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 detected 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) it is 

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 reason 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 been 

selected as COPCs. The screening level for individual chemicals is the lowest value fi-om 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.e., 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 ofthe body (i.e., 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 

(chemical 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 (intemal 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 potentia;l exposure pathways and exposure points to which the utility worker may 
be exposed; and 

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

Exposure Setting 


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 utilify lines that mn under these capped areas 


including sewer, electric, cable TV/telephone, water, and gas. The focus of this risk assessment is to 


characterize potential future exposure and associated risk to a utilify worker working in this area. 


Exposure Pathwav and Exposure Points 


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 pattems to detemiine the significant pathways of human exposure. 


Exposure pathways generally 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. 

excavating 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 

identified. 
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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 utilify 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 utilify worker is 

assumed to have a body weight of 70 kg. 

Idenfification of EPCs 

In this conservative (health-protective) assessment, and consistent with USEPA Region 1 guidance, the 

EPC used 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 

estimates 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 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, PCDFsfor Humans and Wildlife (Van den Berg et al , 1998) and using the 

toxicify 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 fiiran congeners were detected in a given sample, '/2 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 direction, the Virginia Department of Environmental Quality's model to evaluate 

exposure of workers to volatiles in a constmction/utilify trench was employed to estimate representative 

air concentrations (EPCs) in a trench. These EPCs were used 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 feet wide and 8 feet deep, and 

assumes vapors migrate from groundwater to air within the trench. Trench model calculations for the 

RME scenario are presented in Table 3. 

4.0 TOXICITY ASSESSMENT 

 TOXICITY ASSESSMENT 

The purpose of the toxicity assessment is to characterize the relationship between the level of exposure or 

the dose of the COPC and the likelihood of adverse health effects in the exposed population. From this 

quantitative dose-response relationship, toxicify 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 characterization 

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 categories: 

•	 Toxicity information associated with threshold (non-carcinogenic) health effects. 
•	 Toxicity information conceming carcinogenicity, either fi-om 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 generally 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 probabilify 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 toxicify 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 

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 carcinogenicify based on the availabilify 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 carcinogenicify: (1) the qualify of 

evidence from human studies, (2) the quality of evidence from animal studies, and (3) other supportive 

information, such as mutagenicify data and stmcture-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 ofthe information contained in the USEPA Integrated Risk Information System (IRIS), a major 

source of toxicify 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 epidemiologic studies of carcinogenicify to humans (Group Bl) 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 

carcinogenicify 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 at least 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, Bl, 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 epidemiologic data is the basis of an estimate of the carcinogenic 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 SFs are used to 

estimate the risks associated with exposure to carcinogens via ingestion. No SFs are available for the 

dermal route of exposure, but are instead calculated from oral SFs using the methodology 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 are believed to have threshold exposure levels below which 

adverse effects are not expected. USEPA has derived standards and guidelines based on acceptable levels 

of exposure for such compounds. Non-carcinogenic effects of concem 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 data set and extrapolation 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 evaluate non-carcinogenic effects 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-response criterion most appropriate for 

quantitatively estimating non-carcinogenic effects. The RfD is derived from the following equation: 
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RfD (mg/kg/day) = NOAELorLOAEL 


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 Lowest Observed Adverse Effect Level (LOAEL) 

represents the lowest dose at which a statistically significant difference in the frequency of an effect is 

noted. Both the NOAEL and the LOAEL are reported in terms of mg/kg/day. An uncertainfy factor (UF) 

often per type of uncertainfy (e.g., extrapolation from animal sensitivity to human sensitivity, relationship 

between lowest adverse effect level and no adverse effect level) is used to account for interspecies and 

interspecies differences, severify 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 toxicify 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 effects of limited duration exposures. 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 utilify 

worker. When subchronic RfDs are unavailable, chronic RfDs are used to evaluate non-carcinogenic 

effects for these receptors. 

The inhalation dose-response and exposure-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 Dermal 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 values using an oral absorption factor. The oral absorption factor 

represents the amount of substance that is absorbed from the gastrointestinal fract 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: 

SFdern,ai = SF„,, , /Oral ABS 

The dermal dose-response value for evaluating non-carcinogenic effects is calculated as follows: 

R f D dermal = R f D oral X O r a l A B S 

The Oral ABS is the fraction of contaminant absorbed in the gastrointestinal fract (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 dose-response value. Dermal SFs and RfDs are 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 

values has been utilized in identifying dose-response values for this HHRA. 
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Tier 1- Integrated Risk Information System (IRIS), (http://vyww.epa.gov/iris/). In accordance with 

USEPA guidance, the main source of dose-response values is IRIS, 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 are developed by the Superfund Technical Support Center (STSC) for the EPA 

Superfund program. STSC's reassessment of Health Effects Assessment Summary Tables (HEAST) 

toxicify 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 intemal and extemal 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 toxicify 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 effects only, and are available on the 

ATSDR website at http://www.atsdr.cdc.gov/mrls.html. 

-	 New York State Department of Health (NYSDOH). The NYSDOH has conducted a review 

of TCE non-cancer inhalation criteria, which is available here: 

http://www.liealth.state.ny.us/environmental/chemicals/trichloroethene/docs/cd_tce.pdf. 

Toxicity values remaining in current versions of HEAST (1997). 
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In this HHRA, the majorify 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 risks. Uncertainties related to the absence of dose-response data for COPCs are discussed in the 

risk assessment Uncertainfy Analysis (Section 6). 

In addition to toxicity values identified via the hierarchy identified above. New York State Department of 

Health's peer-reviewed reference concenfration for TCE of 10 |ag/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 lO''' (ug/m^)"' published by the CalEPA. Use ofthe 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 utilify worker scenarios. These total 

risks are compared to the Superfimd allowable cancer risk range of 10'* to 10^ and the HI benchmark of 

1. Total cancer risk (7 x 10"̂ ) and HI (3l) for the utilify worker under the RME scenario are higher than 

the associated Superfimd risk management values. Dermal exposure contributed a slightly higher cancer 

risk than did the inhalation pathway, however, inhalation exposure contributed a higher non-cancer risk 
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than did the dermal pathway. Inhalation exposure to volatiles released from groundwater during 

excavation activities contributed a cumulative ELCR of 3 x IO"'' 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 IO'''), 

followed by dioxin TEQ (1 x 10'''). The compoimd 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 utilify worker 

exposed to groundwater 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-

cancer 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 utilify worker who might come into contact with groundwater. 

However, groundwater is a mobile medium and assuming a receptor would encounter all 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 concentrations 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 3x10'^ 

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 activities 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 cancer risk of 2 x 

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

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

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 french. Table 11 summarizes the cancer risks and non-cancer hazards, and 

identifies 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 characterization, 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 confributed 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 1 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 risk, 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 (1 x 10'''). TCE (HQ =11) 

would have been the primary contributor to non-cancer hazard, followed by 2,4,6-trichlorophenol (HQ = 

2), andPCE(HQ=l). 

Table 12 presents the cancer risk and non-cancer hazard calculations for the current/future utilify worker 

exposed to all groundwater, including LEA VOC data via direct dermal contact and inhalation of ambient 

vapors while working in a french. 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/fiiran 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 ofthe 2005 Human Health Risk 

Assessment evaluated the potential impact of using an altemative 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 uncertainfy analysis ofthe 2005 Human Health Risk 
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Assessment, the potential impact of using the altemative oral CSF has also been evaluated here. Had the 

altemative SF of 1 x 10"̂ * (mg/kg/day)"' for dioxin been utilized in this characterization, the RME total 

dermal 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 increased from 2 x 10'̂  to 9 x 10'̂ , and the total risk due to 

groundwater exposure would have increased from 3 x 10'̂  to 1 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 altemative 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 

metals 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 overall cancer 

risk or non-cancer hazard estimates. For example, the RME dermal cancer risk and non-cancer hazard 

index for all groundwater constituents were 4x10' ' ' 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 toxicify values to determine appropriate toxicity values to be used 

in the risk characterization, EPA has identified two extemal peer-reviewed values appropriate to be 

considered as potential Tier 3 non-cancer toxicity values for TCE. These two values come from CalEPA, 

with a reference exposure level (REL) of 600 ug/m^, and the New York State Department of Health 
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(NYSDOH 2006), with an afr criterion of 10 ug/ml CalEPA's REL is based on a pre-2000 review of 

literature 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 evaluation of TCE's non-

cancer toxicity is due to the lack of reproductive and developmental toxicify studies and the lack of a no 

effect level. The NYSDOH's TCE air criterion was based on a pre-2007 review of literature on non-

cancer health effects, neurological effects measured among 99 workers who were exposed for 11 year, 

and more recently published studies. Uncertainfy associated with NYSDOH's evaluation of TCE's non-

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

Since the NYSDOH value is based on a significantly larger number of study subjects, a more extensive 

presentation of health endpoints, a more recent evaluation ofthe available health effects literature, and 

uses objective clinical neurological measurements compared to the CalEPA REL basis of self-reported 

symptoms, EPA recommends 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 

concentrations could be encountered during excavation activities, it is likely 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 concenfration 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 ofthe 

source area other than the area of MW-05S would likely result in exposure levels and risks that are 
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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 uncertainty is associated with use of Virginia DEQ's trench model. Isopropyl alcohol is not 

included in this model, 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 meteorological 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 safefy 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 ofthe 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 toxicify data are not 

available for all COPCs, toxicity values are available for those chemicals considered to be of most 

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

7.0 CONCLUSIONS 

In the absence of health and safefy measures to minimize or eliminate 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 volatiles potentially released from groundwater are above the Superfund cancer risk range 

and the Hazard Index benchmark value of one. However, when more realistic CTE exposures are 

evaluated using an average groundwater concentration, cancer risk (3 x 10"̂ ) 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 
GEC1 
GEC2 
GEC3 
GEC4 
GEC5 
GEC6 
GEC7 

IVIW01S 
MW02D 
MW02M 
l\/IW02S 
MW03S 
MW04B 
MW04D 
IVIW04S 
MWOSS 
MW-05S 
MW06S 
MW07D 
MW07S 
MWOSS 
MW09S 
MW10B 
MW10D 
MW11B 
MW11M 
MW11S 
MW12B 
MW12D 
MW13B 
MW13D 
MW13S 
MW14M 
MW15D 

MW-LEA-01 
MW-LEA-02 
MW-LEA-03 

TMW3 

Prepared by / Date: KJC 01/22/10 


Checked by / Date: kask 01/22/10 
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Table 2 
Selection of Chemicals of Potential Concern 

Source Area 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Maximum USEPA 
Frequency of Range of Reporting Range of Detection Detection Average of All Screening 

Parameter (1) Detection Limits for Non-Detects Concentrations Location Samples (2) Value (3) 
Volatile Organics (mg/L) 
1,2,4-Trimethylbenzene 2 34 0.001 - 1 0.0021 - 0.093 MW08S 0.034 0.0015 n 
1,3,5-Trlmethylben2ene 2 35 0.001 - 1 0.025 - 0.061 MW08S 0.033 0.037 n 
1,4-Dichlorobenzene 4 65 0.001 - 1.7 0.00053 - 0.005 MW06S 0.032 0.00043 c 
Benzene 11 72 0.001 - 1.7 0.001 - 0.021 MW09S 0.029 0.00041 c 
Chlorobenzene 13 65 0.001 - 1.7 0.00031 - 0.16 MW06S 0.038 0.0091 n 
Chloroform 4 65 0.001 - 1.7 0.00025 - 0.0041 MW10D 0.032 0.00019 c 
cis-1,2-Dichloroethene 18 72 0.001 - 0.1 0.00048 - 1.6 MWOSS 0.057 0.037 n 
Ethylbenzene 4 65 0.001 - 1.7 0.001 - 0.007 MW06S 0.032 0.0015 c 
Isopropyl Alcohol 4 4 0.006 - 0.07 GEC2 0.034 
Methylcyclohexane 2 31 0.01 - 1.7 0.005 - 0.013 MW06S 0.033 
Tetrachloroethene 33 72 0.001 - 0.021 0.00021 - 61 '• MW05S 1.5 0.00011 c 
Total Xylenes 6 38 0.001 - 1.7 0.003 - 0.069 MW06S 0.029 0.02 n 
Trichloroethene 25 72 0.001 - 0.1 0.00031 - 2.5 MWOSS 0.083 0.002 c 
\/inyl Chloride 10 72 0.001 - 1.7 0.00039 - 0.027 GEC4 0.030 0.000016 c 
Semivolatile Organics (mg/L) 
2,4,6-Trichlorophenol 2 31 0.01 - 0.014 0.002 - 2.9 MWOSS 0.098 0.0037 n 
Benzo(a)anthracene 5 38 0.00012 - 0.014 0.00018 - 0.0037 GEC3 0.0043 0.000029 c 
Benzo(b)fluoranthene 5 38 0.00012 - 0.014 0.00014 - 0.0025 GEC3 0.0042 0.000029 c 
Benzo(k)fluoranthene 5 38 0.00012 - 0.014 0.00015 - 0.0029 GEC3 0.0043 0.00029 c 
Bis(2-ethylhexyl)phthalate 4 31 0.01 - 0.014 0.001 - 0.031 MWI 3D 0.0055 0.0048 c 
Chrysene 5 38 0.00012 - 0.014 0.00022 - 0.0039 GEC3 0.0043 0.0029 c 
lndeno(1,2,3-cd)pyrene 3 38 0.00012 - 0.014 0.00025 - 0.002 GEC3 0.0042 0.000029 c 
Naphthalene 5 38 0.00012 - 0.014 0.00013 - 0.011 MWOSS 0.0042 0.00014 c* 
Dioxins/Furans (mg/L) 
1,2,3,4,6,7,8-HpCDD 3 37 6.4E-10 . 1.OE-08 2.9E-09 . 5.3E-09 MW02S 2.3E-09 
1,2,3,4,7,8,9-HpCDF 2 37 2.1E-10 - 5.7E-09 2.0E-09 - 3.6E-09 MW07D 1.4E-09 
1,2,3,4,7,8-HxCDD 2 37 4.8E-10 - 1.8E-08 1.8E-09 - 4.2E-09 MW07D 1.7E-09 
1,2,3,4,7,8-HxCDF 5 37 5.7E-10 - 2.2E-08 6.7E-10 - 3.4E-09 MW13D 1.7E-09 
1,2,3,6,7,8-HxCDD 2 37 4.6E-10 - 1.7E-08 1.8E-09 - 4.0E-09 MW07D 1.7E-09 
1,2,3,6,7,8-HxCDF 2 37 8.0E-10 - 2.0E-08 1.6E-09 - 4.4E-09 MW07D 1.5E-09 
1,2,3,7,8,9-HxCDD 2 37 4.6E-10 - 1.7E-08 3.8E-09 - 4.2E-09 MW07D 1.7E-09 
1,2,3,7,8,9-HxCDF 3 37 9.0E-10 - 2.6E-08 3.0E-09 - 5.1E-09 MW07D 1.9E-09 
1,2,3,7,8-PeCDD 
1,2,3,7,8-PeCDF 

7 
4 

37 
37 

8.0E-10 
7.0E-10 

-, 
-

6.1E-09 
8.0E-09 

1.5E-09 
2.3E-09 

-
-

4.2E-07 
3.8E-09 

MWOSS 
MW07D 

2.1E-08 
1.4E-09 

1,2,4,5,7,8-hexachloro(9h)xanthene 1 1 2.7E-07 - 2.7E-07 MWOSS 2.7E-07 
2,3,4,6,7,8-HxCDF 4 37 7.0E-10 - 2.3E-08 1.4E-09 - 3.7E-09 MW07D 1.6E-09 
2,3,4,7,8-PeCDF 4 37 6.0E-10 - 7.1E-09 6.0E-10 - 3.5E-09 MW04D 1.2E-09 
2,3,7,8-TCDD 18 37 1.2E-09 - 5.7E-09 1.2E-09 - 4.2E-06 MWOSS 3.SE-07 5.2E-10 c* 
2,3,7,8-TCDF 4 37 3.4E-16 - 3.8E-09 1.8E-09 - 1.1E-08 GEC6 1.3E-09 
OCDD 16 37 3.7E-10 - 2.2E-08 3.2E-09 - 5.2E-08 MW02S 8.7E-09 
OCDF 7 37 3.1E-10 - 2.1E-08 3.9E-09 - 3.2E-08 MW13D 4.7E-09 
TEQ 32 37 1.6E-09 - 3.1E-09 1.2E-12 - 4.4E-06 MWOSS 3.7E-07 5.2E-10 c* 
Total HpCDD 6 37 6.4E-10 - 1.OE-08 2.9E-09 - 1.1E-08 MW02S 3.0E-09 
Total HpCDF 5 37 2.0E-10 - 1.1E-08 1.4E-09 - 7.6E-09 MW07D 2.0E-09 
Total HxCDD 16 37 3.1E-10 - 1.2E-08 6.9E-09 - 3.1E-08 MWI 2D 8.4E-09 
Total HxCDF 14 37 5.7E-10 - 1.7E-08 6.7E-10 - 1.9E-07 MWOSS 1.7E-08 
Total PeCDD 17 37 9.7E-10 - 8.9E-09 2.7E-09 - 9.8E-06 MW-LEA-01 4.SE-07 

Rl Selected as 
Screening MCL SMCL Potential ARARs a COPC? 
Value (3) (mg/L) (mg/L) (4) (5) Rationale 

Yes 
Yes ASL 
Yes ASL 

0.075 0.075 MCL Yes ASL 
0.14 0.005 0.005 MCL Yes ASL 
3.2 0.1 0.1 MCL Yes ASL 

0.08 0.08 MCL Yes ASL 
2.4 0.07 0.07 MCL ' Yes ASL 
1.6 0.7 0.7 MCL Yes ASL 

Yes NSL 
Yes NSL 

' 6.15 0.005 0.005 I M C  L Yes ASL 
10 10 MCL Yes ASL 

0.54 0.005 0.005 MCL Yes ASL 
0.002 0.002 MCL Yes ASL 

Yes 
Yes ASL 
Yes ASL 
Yes ASL 
Yes ASL 

0.006 0.006 MCL Yes ASL 
Yes ASL 
Yes ASL 
Yes ASL 
Yes 
Yes NSL 
Yes NSL 
Yes NSL 
Yes NSL 
Yes NSL 
Yes NSL 
Yes NSL 
Yes NSL 
Yes NSL 
Yes NSL 
Yes NSL 
Yes NSL 
Yes NSL 

3E-08 3E-08 MCL Yes ASL 
Yes NSL 
Yes NSL 
Yes NSL 

3E-08 3E-08 MCL Yes ASL 
Yes NSL 
Yes NSL 
Yes NSL 
Yes NSL 
Yes NSL 
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Table 2 


Selection of Chemicals of Potential Concern 


Source Area 


Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Maximum USEPA Rl Selected as 
Frequency of Range of Reporting Range of Detection Detection Average of All Screening Screening MCL SMCL Potential ARARs a COPC? 

Parameter (1) Detection Limits for Non-Detects Concentrations Location Samples (2) Value (3) Value (3) .... (TQ/L). (mg/L) (4) (5) Rationale 
Total PeCDF 12 37 7.0E-10 - 1.9E-08 6.0E-10 - 1.1 E-06 MW05S 1.1 E-07 Yes NSL 
Total TCDD 25 37 '""TetoS" - 1.1E-08 2.3E-09 - 4.5E-06 MWOSS 3.7E-07 ^ Yes NSL 
Total TCDF 23 37 7.5E-10 - 1.1E-08 I.IE-09 - 2.7E-06 MWOSS I.OE-07 Yes NSL 
Dioxins/Furans, Filtered (mg/L) Yes 
2,3,7,8-TCDD 1 4 1.9E-09 - 1.5E-08 7.3E-07 - 7.3E-07 MW-LEA-02 1.8E-07 5.2E-10! 0* 3E-08 3E-08 MCL Yes ASL 
Total PeCDD 1 4 2.4E-09 - 1.6E-08 1.1 E-07 - 1.1 E-07 MW-LEA-01 3.1E-08 Yes NSL 
Total PeCDF 1 4 1.9E-09 - 8.3E-09 2.2E-07 - 2.2E-07 MW-LEA-01 5.7E-08 Yes NSL 
Total TCDD 1 4 1.9E-09 - 1.5E-08 7.3E-07 - 7.3E-07 MW-LEA-02 1.8E-07 ' Y  S NSL 
Metals, Total (mg/L) Yes 
Aluminum 16 31 0.0356 - 0.146 0.0545 - 0.756 MW08S 0.14 3.7 n 0.05 0.05 SMCL Yes ASL 
Arsenic 3 35 0.002 - 0.008 0.0058 - 0.02 GEC6 0.0028 0.000045 c 0.01 0.01 •MCL Yes ASL 
Cobalt 13 31 0.0007 - 0.0062 0.00085 - 0.0356 MWOSS 0.0047 0.0011 n Yes ASL 
Lead 6 35 0.0013 - 0.07 0.0027 - 0.07 GEC6 0.0070 0.015 0.015 MCL Yes ASL 
Manganese 31 31 0.0522 - 5.53 MW09S 1.13 0.088 n 0.05 0.05 SMCL Yes ASL 
Vanadium 7 31 0.0007 - 0.0032 0.0014 - 0.0387 MW03S 0.0028 0.00026 n Yes ASL 
Metals, Dissolved (mg/L) Yes 
Aluminum 7 31 ^ o.oT - 0.108 0.0693 - 0.509 MW08S 0.060 3.7 n 0.05 0.05 SMCL Yes ASL 
Chromium 7 31 0.0005 - 0.0224 0.0026 - 0.114 MW13B 0.0071 0.1 0.1 MCL Yes ASL 
Cobalt 10 31 0.0007 - 0.0076 0.0007 - 0.0144 MW02M 0.0029 0.0011 n Yes ASL 
Lead 3 31 0.0013 - 0.0148 0.0023 - 0.0277 MW03S 0.0020 0.015 0.015 MCL Yes ASL 
Manganese 31 31 0.0355 - 5.59 MW09S 1.12 r 0.088 n 0.05 0.05 SMCL Yes ASL 
Nickel 14 31 0.0011 - 0.0322 0.0016 - 0.0826 MWI 38 0.0094 0.073 n Yes ASL 
Thallium 3 31 0.0056 - 0.0062 0.0062 . 0.0069 MW09S 0.0032 0.002 0.002 MCL Yes ASL 
Vanadium 6 31 0.0007 - 0.0032 0.0017 - 0.0362 MW03S 0.0025 0.00026 n Yes ASL 
Inorganics (mg/L) Yes 
Total Dissolved Solids 4 4 180 - 730 MW-LEA-02 418 500 500 SMCL Yes ASL 
Total Dissolved Solids (unfiltered) 4 4 210 - 740 MW-LEA-02 438 500 500 SMCL Yes ASL 
Total Suspended Solids (unfiltered) 2 4 1 - 1 2 - 14.6 MW-LEA-03 4.4 Yes NSL 
Alkalinity 31 31 9 - 570 MWOSS 83.2 Yes NSL 
Sulfide 8 31 1 - 100 2 - 6 MWOSS 5.3 Yes NSL 
Total Organic Carbon 31 31 1 - 35 MW09S 9.9 Yes NSL 

(1) Samples and data used in this summary are provided in Appendix A. Results from monitoring wells MW-LEA-1 through MW-LEA-3 are included in Appendix A, but were not used for 
creation of this table. 

(2) Average concentration is the arithmetic mean calculated using 1/2 the detection limit for non-detects. 
(3) USEPA Screening value is the Tapwater RSL (May 2010) for the lesser of cancer risks equal to 1 E-06 or non-cancer risks equal to a hazard index of 0.1. 

RSL for pyrene used for acenaphthylene, benzo(ghi)perylene, and phenanthrene. Prepared by / Date: - KJC 01/22/10 
Rl Screening Value is the Rhode Island GB. Checked by / Date: KASK 08/13/10 

(4) There ARAR values are the Federal MCL, Federal SMCL. 
(5) Parameter is selected as a COPC if the maximum detected concentration is greater than the identified screening value 

(or if a screening level is not available) unless the frequency of detection for that parameter is less than 5%. 
ASL - Maximum detected concentration is above screening level. 
BSL - Maximum detected concentration is below screening level 
FDD - Frequency of detection less than 5%. 
E - Essential Nutrient 
NSL - No screening level available. 
c - cancer mg/L - milligrams per liter 
c* - wherethe non-cancer screening level is less than 100 times the cancer screening level COPC - Chemical of Potential Concern 
n - non-cancer value ARAR - Applicable or Relevant and Appropriate Requirements 
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Table 3 

Calculation of Ambient Air Concentrations in a Trench - Current/Future Utility Worker - RME 


Source Area 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Gas-Phase Liquid-Phase Overall Concentration Concentration Concentration 
Molecular Henry's Law Mass Transfer Mass Transfer Mass Transfer of Contaminant Volatilization of Contaminant of Contaminant 

CAS No. Weight Constant Coefficient Coefficient Coefficient in Groundwater Factor in Trench in Trench 
MWi Hi KiG KiL Ki Cgw VF, Ctrench Ctrench 
g/mol atm-m3/mol cm/s cm/s cm/s ug/L Um3 ug/m3 mg/m3 

TAL Inorganics 
Aluminum 7429-90-5 26.98 5.09E+02 
Chromium 7440-47-3 52.00 1.14E+02 
Cobalt 7440-48-4 58.93 1.44E+01 
Lead 7439-92-1 207.20 2.77E+01 
Manganese 7439-96-5 54.94 5,69E+03 
Nickel 7440-02-0 58.69 8.26E+01 
Thallium 7440-28-0 204.38 6.90E+00 
Vanadium 7440-62-2 50.94 3.62E+01 
TCL Volatile Organic Compounds (VOCs) 
Benzene 71-43-2 78.11 5.55E-03 5.09E-01 1.28E-03 1.27E-03 2.10E+01 9.35E+00 1.96E+02 1.96E-01 
Chlorabenzene 108-90-7 112.56 3.70E-03 4.51 E-01 1.07E-03 1.05E-03 1.60E+02 7.75E+00 1.24E+03 1.24E+00 
Chlorofonn 67-66-3 119.38 3.67E-03 4.42E-01 1.04E-03 1.02E-03 4.10EtOO 7.53E+00 3.09E+01 3.09E-02 
1,4-Dichloroben2ene 106-46-7 147.00 2.43E-03 4.12E-01 9.33E-04 9.12E-04 5.00E+00 6.74E+00 3.37E+01 3.37E-02 
cis-1,2-Dichloraethene 156-59-2 96.94 4.08E-03 4.74E-01 1.15E-03 1.13E-03 1.60E+03 8.36E+00 1.34E+04 1.34E+01 
Ethylbenzene 100-41-4 106.17 7.88E-03 4.60E-01 1.1 OE-03 1.09E-03 7.00E+00 8.05E+00 5.63E+01 5.63E-02 
Methylcyclohexane 108-87-2 98.19 4.30E-01 4.72E-01 1.14E-03 1.14E-03 1.30Et01 8.43E+00 1.10E+02 1.10E-01 
Tetrachloroethene 127-18-4 165.83 1.84E-02 3.96E-01 8.79E-04 8.76E-04 6.10E+04 6.47E+00 3.94E+05 3.94E+02 
Trichloroethene 79-01-6 131.39 1.03E-02 4.28E-01 9.87E-04 9.82E-04 2.50E+03 7.25E+00 1.81E+04 1.81E+01 
Vinyl Chloride 75-01-4 62.50 2.70E-02 5.49E-01 1.43E-03 1.43E-03 2.70E+01 1.05E+01 2.85E+02 2.85E-01 
Total Xylenes 1330-20-7 106.16 5.18E-03 4.60E-O1 1.10E-03 1.09E-03 6.90E+01 8.02E+00 5.53Et02 5.53E-01 
Otiier VOCs 
1,2,4-trimelhylbenzene 95-63-6 120.19 6.16E-03 4.41 E-01 1.03E-03 1.02E-O3 9.30E+01 7.55E+00 7.02E+02 7.02E-01 
1,3.5-trimethylbenzene 108-67-8 120.19 8.77E-03 4.41 E-01 1.03E-03 1.03E-03 6.10E+01 7.57E+00 4.62E+02 4.62E-01 
TCL Semivolatile Organic Compounds (SVOCs) 
Benzo(a)anthracene 56-55-3 228.29 3.35E-06 3.56E-01 7.49E-04 4.58E-05 3.70E+00 3.38E-01 1.25E+00 1.25E-03 
Benzo(b)fluoranthene 205-99-2 252.31 1.11E-04 3.44E-01 7.12E-04 4.89E-04 2.50E+00 3.61 E+00 9.03Et00 9.03E-03 
Benzo(k)fluoranthene 207-08-9 252.31 8.29E-07 3.44E-01 7.12E-04 1.15E-05 2.90E+00 8.48E-02 2.46E-01 2.46E-04 
bis-(2-Ethylhexyl)phthalate 117-81-7 390.56 1.02E-07 2.97E-01 5.72E-04 1.24E-06 3.10E+01 9.UE-03 2.83E-01 2.83E-04 
Chrysene 218-01-9 228.29 9.46E-05 3.56E-01 7.49E-04 4.85E-04 3.90E+00 3.58E+00 1.40E+01 1.40E-02 
lndeno(1,2.3-cd)pyrene 193-39-5 276.33 1.60E-06 3.34E-01 6.81 E-04 2.12E-05 2.00E+00 1.56E-01 3.12E-01 3.12E-04 
Naphthalene 91-20-3 128.17 4.83E-04 4.32E-01 9.99E-04 8.95E-04 1.10E+01 6.60E+00 7.26E+01 7.26E-02 
2.4,6-Trichlorophenol 88-06-2 197.45 7.79E-06 3.73E-01 8.05E-04 1.04E-04 2.90E+03 7.66E-01 2.22Et03 2.22E+00 
Chlorinated dioxins/dibenzofurans (CDDs/CDFs) 
2,3,7,8-TCDD 1746-01-6 322.00 7.92E-05 3.17E-01 6.30E-04 3.91 E-04 4.38E-03 2.88E+00 1.26E-02 1.26E-05 

Calculation source: Virginia Department of Environmental Quality Voluntary Remediation Program Risk Table 3.8: Exposure-point concentrations (inhalation) for construction/utility worî er 
in a trench:Groundwater less than 15 feet deep, revised 10/5/07, Accessed at: http://v^ww.deq.state.va.us/vrprisk/tables.html. 

Prepared by/ Date: kask 07/07/10 
Checked by/ Date: BJR 07/09/10 
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TABLE 4 

CANCER TOXICITY DATA - INHALATION 


Source Area 


Centredale Manor Restoration Project Superfund Site 


Nortli Providence, Rhode Island 


1 
Chemical Unit Risk Inhalation Cancer Slope Factor (1 Weight of Evidence/ Unit Risk: Inhalation Cancer Slope Factor 

of Potential Cancer Guideline 
Concern Value Units Value Units Description Source(s) Date(s) 

VOLATILES 

1,2-Dichloroethene (cis) NA ND D IRIS May 2010 

1,2,4-Trimethylbenzene ND NA ND 

1,3,5-Trimethylbenzene ND NA ND 

Benzene 7.80E-06 {ug/mY 2.8E-02 (mg/kg/day)"' Known human carcinogen IRIS May 2010 

Chlorobenzene NA NA D IRIS May 2010 

Chloroform 2.30E-05 {uglmY 8.1 OE-02 (mg/kg/day) "̂  Likely carcinogenic in humans IRIS May 2010 

Ethylbenzene 2.5E-06 NA D CALEPA December 2008 

Isopropyl alcohol NA NA 

Methylcyclohexane NA NA 

Tetrachloroethene 5.90E-06 (ug/m-*)-' 2.00E-02 (mg/kg/day) -' NA CALEPA December 2008 

Trichloroethene 2.00E-06 (ug/m^)-' 7.09E-03 (mg/kg/day)'' NA CALEPA December 2008 

Vinyl Chloride (adult only) 4.40E-06 (uglmY 1.50E-02 (mg/kg/day) •' Known human carcinogen IRIS May 2010 

Xylenes (total) NA NA Inadequate data IRIS May 2010 

SEMIVOLATILES 

1,4-Dichlorobenzene 1.10E-05 {uglm'f 3.9E-02 (mg/kg/day)"' NA CALEPA December 2008 

2,4,6-Trichlorophenol 3.10E-06 {uglmY 1.1 OE-02 (mg/kg/day)'' B2 IRIS May 2010 

Benzo(a)anthracene 1.IOE-04 (uglmY 3.9E-01 (mg/kg/day)"' B2 CALEPA December 2008 

Benzo(b)fluoranthene 1. IOE-04 {uglmY 3.9E-01 (mg/kg/day) ' 82 CALEPA December 2008 

Benzo(k)fluoranthene 1.10E-04 (uglmY 3.9E-01 (mg/kg/day)"' 82 CALEPA December 2008 

bis(2-ethylhexyl)phthalate (BEHP) 2.40E-06 (ug/m')-' 8.5E-03 (mg/kg/day)''' NA CALEPA December 2008 

Chrysene 1.10E-05 (ug/m')"' 3.9E-02 (mg/kg/day)"' 82 CALEPA December 2008 

lndeno(1,2,3-cd)pyrene 1. IOE-04 (uglmY 3.9E-01 (mg/kg/day)'' 82 CALEPA December 2008 

Naphthalene 3.4E-05 NA Cannot be determined CALEPA December 2008 

INORGANICS/METALS 

Aluminum ND ND ND 

Chromium III NA NA Inadequate data IRIS May 2010 

Cobalt ND 9.0E-03 (mg/kg/day)"' ND PPRTV 

Lead NA NA B2 IRIS May 2010 

Manganese NA NA D IRIS May 2010 

Nickel 2.40E-04 (ug/m^' 8.40E-01 (mg/kg/day)"' A IRIS May 2010 

fhailium NA NA D IRIS May 2010 

Vanadium ND ND ND 

DIOXINS/FURANS 

2,3,7,8-TCDD 3.80E+01 (ug/m-̂ )-̂  1.50E+05 (mg/kg/day)'' B2 CALEPA December 2008 

In accordance with OSWER 9285.7-53, unit risk values are identified from the following heirarchy of sources: 

T i e r l : Checked by: JHP 5/18/10 

IRIS = Integrated Risk Information System: May 2010 

Tier 2: 
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TABLE 4 

CANCER TOXICITY DATA - INHALATION 


Source Area 

Centredale Manor Restoration Proj'ect Superfund Site 

North Providence, Rhode Island 

1 
Chemical 	 Weight of Evidence/ Unit Risk: Inhalation Cancer Slope Factor Unit Risk Inhalation Cancer Slope Factor (1 

of Potential Cancer Guideline 
Concern 	 Value Units Value Units Description Source(s) Date(s) 

PPRTV = Preliminary Peer-Reviewed Reference Toxicity Value May 2010 Obtained from: http://www.epa.gov/reg3hwmd/risk/human/index.htm 
Tier 3: 
CALEPA - California Environmental Protection Agency December 2008 Obtained from; http://www.epa.gov/reg3hwmd/risk/human/index.htm 

(1) - Inhalation cancer dose-response values are typically published as unit risk values.	 Unit risk values Weight of Evidence: 
may be converted to slope factors using the following equation (HEAST, 1997): A - Human carcinogen 
Adjustment = 70 kg [adult body weight] * 1000 ug/mg [conversion factor] / 20 m3/day [inhalation rate] 81 - Probable human carcinogen - indicates that limited human data are available 
and: Inhalation Slope Factor = Unit Risk * Adjustment 82 - Probable human carcinogen - indicates sufficient evidence in animals 

For slope factors obtained from NCEA (published in USEPA Region III RBC Table), it is assumed that and inadequate or no evidence in humans 
the value has been converted from a Unit Risk value. Therefore, the slope factor is converted back C - Possible human carcinogen 
to a unit risk value as follows: 20 m3/day / 70 kg * 1000 ug/mg D - Not classifiable as a human carcinogen 

PAHs, adjusted by Relative Potency Factors of 1.0 [benzo(a)pyrene, dibenz(a,h)anthracene]; 0.1 [benzo(a)anthracene, mg = milligram 
benzo(b)flouoranthene, indeno(1,2,3-c,d)pyrene]; 0.01 [benzo(k)fluoranthene]; 0.001 [chrysene]. ug = microgram 

Value for nickel based on nickel as nickel refinery dust	 kg = kilogram 
m" = cubic meter 
BW = body weight 
ND = no data available 
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Chemical 

of Potential 

Concem 

t/OLATILES 

1.2-Dichloroethene (cis) 

1.2,4-Trimethylbenzene 

1,3,5-Trimethylbenzeno 

Benzene 

Chlorobenzene 

ChlonDform 

Ethylbenzene 

sopropyl alcohol 

^Methylcyclohexane 

retrachloroethene 

rrichloroethene 

\/inyl Chloride 

Xylenes (total) 

SEMIVOLATILES 

2.4,6-Trich lorophenol 

)enzo(a)anthracene 

3enzo(b)fluoranthene 

3enzo(k)fluoranthene 

3is(2-ethylhexy1)phthalate (BEHP) 

Chrysene 

lndeno(1,2.3-cd)pyrene 

Naphthalene 

llNORGANICS/METALS 

TABLE 5 

NON-CANCER TOXICITY DATA ­ INHALATION 

Source Area 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Chronic/ Inhalation RfC (1) Extrapolated RfD (1) Primary Target Organ or System / Combined RfC; Target Organ(s) j 

Subctironic Value Units Value Units Critical Effect Uncertainty/Modifying Source(s) Date(s) 

Factors 

ctiranic ND ND IRIS May 2010 

subchronic ND ND 

ctironic 7.0E-03 mg/m3 1.7E-03 mg/kg/day PPRTV May 2010 

subc/ironic 7.0E-03 mg/m3 1.7E-03 mg/kg/day Chronic 

chronic ND ND IRIS May 2010 

subctironic ND ND 

chronic 3.0E-(12 mg/m3 8.6E-03 mg/kg/day Immune system; decreased lymphocyte count 300/1 IRIS May 2010 

subchronic 3.0E-02 mg/m3 8.6E-03 mg/kg/day Immune system; decreased lymphocyte count 300/1 Chronic 

chronic 5.0E-02 mg/m3 1.4E-02 mg/kg/day PPRTV May 2010 

subchronic 5.0E-02 fTig/m3 1.4E-02 mg/kg/day Chronic 

chronic 9.8E-02 mg/m3 2.8E-02 mg/kg/day MRL December 2009 

subchronic 2.5E-01 mg/m3 7.1E-02 mg/kg/day Liver 100 MRL December 2009 

chronic 1.0E+00 mg/m3 2.9E-01 mg/kg/day Developmental; developmental toxicity 300/1 IRIS May 2010 

subchronic 3.1E+(X1 mg/m3 8.8E-01 mg/kg/day Nen/ous system 300 MRL December 2009 

chronic 7.0EtO0 mg/m3 2.0E+00 mg/kg/day CALEPA December 2008 

subchronic 7.0E+00 mg/m3 2.0Et0O mg/kg/day Chronic 

chronic 3.0E*00 mg/m3 8.6E-01 mg/kg/day HEAST97 FY 1997 

subchronic 3.0E*00 mg/m3 e.6E-01 mg/kg/day Chronic 

chronic 2.7E-01 mg/mS 7.7E-02 mg/kg/day Nenraus system 100 MRL December 2009 

subchronic 2.7E-01 mg/m3 7.7E-02 mg/kg/day Nen/ous system Chronic 

chronic 1.OE-02 mg/m3 2.9E-03 mg/kg/day Nen/ous system NYSDOH October 2006 

subchronic 1.OE-02 mg/m3 2.9E-03 mg/kg/day Nervous system Chronic 

chronic l.OE-01 mg/m3 2.9E-02 mg/kg/day Liver; liver ceil polymorphism 30/1 IRIS May 2010 

subchronic l.OE-01 mg/m3 2.9E-02 mg/kg/day Uver; liver cell polymorphism 30/1 Chronic 

chronic l.OE-01 mg/m3 2.9E-02 mg/kg/day CNS; impaired motor coordination 300/1 IRIS May 2010 

subchronic 7.9E+00 mg/m3 2.3E*00 mg/kg/day Nen/ous system 90 MRL December 2009 

chronic ND ND IRIS May 2010 

subchronic ND ND 

chronic ND ND IRIS May 2010 

subchronic ND ND 

chronic ND ND IRIS May 2010 

subchronic ND ND 

chronic ND ND IRIS May 2010 

subchronic ND ND 

chronic NO ND IRIS May 2010 

subchronic ND ND 

chronic ND ND IRIS May 2010 

subchronic ND ND 

chronic ND ND IRIS May 2010 

subchronic ND ND 

chronic 3.06-03 fng/m3 8.6E-04 mg/kg/day Lung/Hyperpfasia and metaplasia of epithelial cells 3.000/1 IRIS May 2010 

subchronic 3.0E-O3 mg/m3 8.6E-04 mg/kg/day Lung/Hyperplasia and metaplasia of epithelial cells 3.000/1 IRIS May 2010 
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TABLES 

NON-CANCER TOXICITY DATA - INHALATION 


Source Area 


Centredale IVIanor Restoration Project Superfund Site 


North Providence, Rhode Island 

Chemical Chronic/ Inhalation RfC (1) Extrapolated RfD (1) Primary Target Organ or System / Combined RfC: Target Organ{s) | 

of Potential Subchronic Value Units Value Units Critical Effect Uncertainty/Modifying Source(s) Date(s) 

Concem Factors 

Muminum chronic 5.0E-03 mg/m3 1.4E-03 mg/kg/day PPRTV May 2010 

subchronic 5.0E-03 mg/m3 1.4E-03 mg/kg/day Chronic 

Chromium III chronic ND ND IRIS May 2010 

subchronic 5.0E-03 mg/m3 1.4E-03 mg/kg/day Respiratory system 90 MRL December 2009 

Cobalt chronic 6.0E-06 mg/m3 1.7E-06 mg/kg/day PPRTV May 2010 

subchronic 2.0E-05 mg/m3 5.7E-06 mg/kg/day STSC January 2010 

-ead chronic ND ND IRIS May 2010 

subchronic ND ND 

\4anganese chronic 5.0E-05 mg/m3 1.4E-05 mg/kg/day CNS; impairment of neurobehavioral function 1,000/1 IRIS May 2010 

subchronic 5.0E-05 mg/m3 1.4E-05 mg/kg/day CNS; impairment of neurobehavioral function 1,000/1 Chronic 

NJickel chronic 9.0E-05 mg/m3 2.6E-05 mg/kg/day Respiratory system 30 MRL December 2009 

subchrcinic 2.0E-O4 mc|/m3 5.7E-05 mg/kg/day Respiratory system 30 MRL December 2009 

rhallium chronic ND ND IRIS May 2010 

subchnanic ND ND 

^^anadium chronic 1.0E-04 mg/m3 2.9E-05 mg/kg/day Respiratory 30 MRL December 2009 

subchronic VOE-04 mg/m3 2.9E-05 mg/kg/day Respiratory 30 Chranic 

DIOXIN Sfl^URANS 

2.3,7,8-tetrachlorobenzo-p-dioxin (TCDD) chronic 4.0E-08 mg/m3 1.1E-08 mg/kg/day Uver; reproductive; endocrine; respiratory; hematological CALEPA December 2008 

subchronic 4.0E-08 mg/m3 1.1E-08 mg/kg/day Liver; reproductive; endocrine; respiratory; hematological Chronic 

Notes: Checked by: JHP 5/18/10 

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

Tier 1: 

IRIS = Integrated Risk Infomiation System: May 2010 

Tier 2: 

PPRTV = Preliminary Peer-Revievi/ed Toxicity Value: May 2010 Obtained from Oak Ridge National Laboratory Regional Screening Levels for Chemical Contaminants at Superfund Sites mg = milligram 

STSC (3) January 2010 Obtained from: Superfund Technical Support Center. Value provided by USEPA Region 1, January 2010. kg = kilogram 

Tier 3: ug - microgram 

HEAST97= Health Effects Assessment Summary Tables: FY 1997 From HEAST FY 1997 Update m^-cubic meter 

MRL = Minimum Risk Level (ATSDR: chronic MRLs): December 2009 BW = body weight 

CALEPA - California Environmental Protection A December 2008 December 2008 Obtained from: http://www.epa.gov/reg3hwmd/risk/human/index.htm 

NYSDOH = New YDri< State Department of Health October 2006 

Subchronic RfDs are obtained from: (1) - Inhalation non-cancer dose-response values are typically published as RfC values. RfC values 

- ATSDR: Intermitent MRLs may be converted to RfDs using the following equation (HEAST, 1997): 

- HEAST: subchronic RfDs (from HEAST FY 1997) RfD (mg/kg-d) = RfC (mg/m ̂ ) x 20 m^/d / 70 kg. unless otherwise indicated 

- Equal to chronic RfDs when values are not published in HEAST or by ATSDR For RfDs obtained from NCEA (published in USEPA Region III RBC Table), it is assumed that 

chronic - the chnanic value is used as the subchronic RfD the value has tieen converted from a RfC value. Therefrire. the RfD is converted back 

to a RfC value as follows: RfC (mg/m^) = RfD (mg/kg/day) x 70 kg / 20 m^/day 

There is a National Ambient Air Quality Standard for lead of 1.5 pg/m3 averaged over three months 

P:\COE-NABBatieBo\Centrwlale\Soufce AraaMMty Woikert 
REG1-DR-12-2009,xl5. NC-I Page 2 of 2 

file:///4anganese
http://www.epa.gov/reg3hwmd/risk/human/index.htm
file://P:/COE-NABBatieBo/Centrwlale/Soufce


1 

TABLE 6 

CANCER TOXICITY DATA -- ORAUDERMAL 


Source Area 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Cheinjcal Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral Cancer Slope Factor | 

of Potential forDemial (2) Cancer Guideline 

Concem Value Units Efficiency for Dermal (1) Value Units Description Source(s) Date(s) 

VOLATILES 

1,2-Dichloroethene (cis) ND ND D IRIS May 2010 

1,2,4-Trimethylbenzene ND ND ND 

1,3,5-Trimethylbenzene ND ND ND 

Benzene 5.5E-02 (mg/kg/day)"' 100% 5.5E-02 (mg/kg/day)'' Known carcinogen IRIS May 2010 

Chlorobenzene NA NA D IRIS May 2010 

Chlorofomi NA 100% NA Likely carcinogenic in humans [a] IRIS May 2010 

Ethylbenzene NA NA D IRIS May 2010 

Isopropyl alcohol NA NA 

Methylcyclohexane NA NA 

Tetrachloroethene 5.4E-01 (mg/kg/day) ' 100% 5.4E-01 (mg/kg/day)"' NA CALEPA December 2008 

Trichloroethene 5.9E-03 (mg/kg/day)"' 100% 5.9E-03 (mg/kg/day)' NA CALEPA December 2008 

Vinyl Chloride (adult only) 7.2E-01 (mg/kg/day)"' 100% 7.2E-01 (mg/kg/day)"' Known carcinogen IRIS May 2010 

Xylenes (total) NA NA Inadequate evidence IRIS May 2010 

SEMIVOLATILES 

1,4-Dichlorobenzene 5.4E-03 (mg/kg/day) ' 100% 5.4E-03 (mg/kg/day) C CALEPA December 2008 

2,4,6-Trichlorophenol 1.1E-02 (mg/kg/day)'' 100% 1.IE-02 (mg/kg/day) B2 IRIS May 2010 

Benzo(a)anthracene 7.3E-01 (mg/kg/day)"' 89% 7.3E-01 (mg/kg/day) B2tbl USEPA May 2010 

Benzo(b)fluoranthene 7.3E-01 (mg/kg/day)"' 89% 7.3E-01 (mg/kg/day) B2tbl USEPA May 2010 

Benzo(k)fiuoranthene 7.3E-02 (mg/kg/day)"' 89% 7.3E-02 (mg/kg/day) B2(bl USEPA May 2010 

Bis(2-ethylhexyl)phthalate (BEHP) 1.4E-02 (mg/kg/day)'' 100% 1.4E-02 (mg/kg/day) B2 IRIS May 2010 

Chrysene 7.3E-03 (mg/kg/day)"' 89% 7.3E-03 (mg/kg/day) B2Ibl USEPA May 2010 

lndeno(1,2,3-cd)pyrene 7.3E-01 (mg/kg/day) ' 89% 7.3E-01 (mg/kg/day)"' B2[b) USEPA May 2010 

Naphthalene NA 89% NA Cannot be determined IRIS May 2010 

INORGANICS/METALS 

Wuminum ND ND ND 

Chromium III NA NA Inadequate evidence IRIS May 2010 

Cobalt ND NO ND 

Lead NA NA B2 IRIS May 2010 

Manganese NA NA D IRIS May 2010 

Mickel ND ND ND IRIS May 2010 

rhallium NA NA D IRIS May 2010 

Vanadium ND ND ND 

DIOXINS/FURANS 

2,3,7,8-tetrachlorobenzo-p-dioxin (TCDD) [c] 1.5E+05 (mg/kg/day)'' 70% 1.5E+05 (mg/kg/day)"' NA HEAST97 FY 1997 

Notes: mg = milligram Checked by: JHP 5/18/10 

In accordance with OSWER 9285.7-53, slope factors are identified from the following heirarchy of sources: kg = kilogram 

Tierl: BW = body weight 

IRIS = Integrated Risk Information System: May 2010 ND = no data available 

Tier 2: 
PPRTV = Preliminary Peer-Reviewed Reference Toxicity Value May 2010 Obtained from: http://www.epa.gov/reg3hwmd/risk/human/index.htm 
USEPA = Regional Screening Level (RSL) Summary Table. May 2010 Obtained from: http://www.epa.gov/reg3hwmd/risk/human/index.htm. CSFs were calculated using the ben2o(a)pyrene CSF from IRIS and the toxicity equivalency 

factors (TEFs) from 1993 Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons (EPA/600/R-93/089). 
Tier 3: 
HEAST97= Health Effects Assessment Summary Tables: FY 1997 From HEAST FY 1997 Update 
CALEPA - California Environmental Protection Agency December 2008 Obtained from: http://www.epa.gov/reg3hwmd/risk/human/index.htm 

(1) Values obtained from RAGS Volume 1 {Part E, Supplemental Guidance for Dermal Risk Assessment, Interim Guidance) (EPA, 2004) Weight of Evidence: 

P:\COE-NAE\Battelle\CentredalB\Source Area\Utllity Worker\ 
REG1-DR-12-2D09.xls. CAN-O Page 1 of 2 

http://www.epa.gov/reg3hwmd/risk/human/index.htm
http://www.epa.gov/reg3hwmd/risk/human/index.htm
http://www.epa.gov/reg3hwmd/risk/human/index.htm
file://P:/COE-NAE/Battelle/CentredalB/Source


1 

T A B L E 6 


CANCER T O X I C r r V D A T A - O R A U D E R M A L 


Source Area 


Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ 
of Potential for Dermal (2) Cancer Guideline Oral Cancer Slope Factor | 

Concern Value Units Efficiency for Dermal (1) Value Units Description Source(s) Date(s) 

Per this guidance, a value of 100% is used for analytes without published values. A - Human carcinogen 
(2) Adjusted Dermal SF = Oral SF / Oral to Dermal Adjustment Factor. Per RAGS Part E (USEPA, 2004), adjustments are only performed Bl - Probable human carcinogen - indicates that limited human data are available 

for chemicals that have an oral absorption efficiency of less than 50%. B2 - Probable human carcinogen - indicates sufficient evidence in animals 
The RfD for chlorofonn is protective for cancer risk. [a l - and inadequate or no evidence in humans 
Slope Factor for Benzo(a)Pyrene used for other carcinogenic PAHs, adjusted by Relative Potency Factors of 1.0 [benzo(a)pyrene, [b l - C - Possible human carcinogen 
dibenz(a,h)anthracene]: 0.1 [benzo(a)anthracene, benzo(b)flouoranthene, indeno(1,2,3-<;,d)pyrene]; 0.01 [benzo(k)fluoranthene]; D - Not classifiable as a human carcinogen 
0.001 [chrysene]. 

[c] The 2005 HHRA quantified dioxin risks using an oral cancer slope factor of 1 x 10 *̂  per mg/kg/day. The affects of this change will be 

calculated in Appendix B. 
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TABLET 

NON-CANCER TOXICITY DATA - ORAUDERMAL 


Source Area 


Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Chemical 

of Potential 

Concem 

VOLATILES 

1,2-Dichloroethene (cis) 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenz6ne 

Benzene 

Chlorobenzene 

Chloroform 

Ethylbenzene 

Isopropyl alcohol 

Methylcyclohexane 

retrachloroethene 

Trichloroethene 

Vinyl Chloride 

Xylenes (total) 

SEMIVOLATILES 

1,4-Dichiorobenzene 

2,4,6-Trichlorophenol 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

3enzo(k)fluoranthene 

Bis(2-ethylhexyl)phthalate (BEHP) 

Chrysene 

lndeno(1.2,3-cd)pyrene 

Naphthalene 

INORGANICS/METALS 
Wuminum 

chromium III 

Cobalt 

Lead 

Manganese (drinking water) 

Mickel 

Chronic/ Oral RfD Oral Absorption Adjusted Dermal RfD (2) Primary Target Organ or System / Critical Effect Combined RfD: Target Organ(s) | 

Subchronic Value Units Efficiency for Dermal (1) Value Units Uncertainty/Modifying Source(s) Date(s) 

Factors 

chronic 1.OE-02 mg/kg/day 100% 1.OE-02 mg/kg/day PPRTV May 2010 

subchronic 3.0E-01 mg/kg/day 100% 3.0E-01 mg/kg/day Hematological 100/1 MRL December 2009 

chronic ND ND 

subchronic ND ND 

chronic 1.OE-02 mg/kg/day 100% 1.OE-02 mg/kg/day PPRTV May 2010 

subchronic 1.OE-02 mg/kg/day 100% 1.OE-02 mg/kg/day Chronic 

chronic 4.0E-03 mg/kg/day 100% 4.0E-03 mg/kg/day Immune system; decreased lymphocyte count 300 IRIS May 2010 

subchronic 4.0E-03 mg/kg/day 100% 4.0E-03 mg/kg/day Immune system; decreased lymphocyte count 300 Chronic 

chronic 2.0E-02 mg/kg/day 100% 2.0E-02 mg/kg/day Liver; hepatic changes 1,000/1 IRIS May 2010 

subchronic 4.0E-01 mg/kg/day 100% 4.0E-01 mg/kg/day Liver; hepatic changes 100 MRL December 2009 

chronic 1.OE-02 mg/kg/day 100% 1.OE-02 mg/kg/day Liver; fatty cyst formation in liver 100/1 IRIS May 2010 

subchronic l.OE-01 mg/kg/day 100% l.OE-01 mg/kg/day Liver 100 MRL December 2009 

chronic l.OE-01 mg/kg/day 100% l.OE-01 mg/kg/day Liver and kidney; liver and kidney toxicity 1,000/1 IRIS May 2010 

subchronic 5.0E-D1 mg/kg/day 100% 5.0E-01 mg/kg/day Liver; liver toxicity 100 MRL December 2009 

chronic ND ND 

subchronic ND ND 

chronic ND ND 

subchronic ND ND 

chronic 1.OE-02 mg/kg/day 100% 1.OE-02 mg/kg/day Liver; hepatotoxicity 1,000/1 IRIS May 2010 

subchronic l.OE-01 mg/kg/day 100% 1.DE-01 mg/kg/day Liver; hepatotoxicity 100/1 HEAST97 FY 1997 

chronic n 3.0E-04 mg/kg/day 100% 3.0E-04 mg/kg/day Liver and kidney NCEA January-00 

subchronic n 3.aE-04 mg/kg/day 100% 3.0E-04 mg/kg/day Liver and kidney Chronic 

chronic 3.0E-03 mg/kg/day 100% 3.0E-03 mg/kg/day Liver; liver cell polymorphism 30/1 IRIS May 2010 

subchronic 3.0E-03 mg/kg/day 100% 3.0E-03 mg/kg/day Liver; liver cell polymorphism 30/1 Chronic 

chronic 2.0E-01 mg/kg/day 100% 2.0E-01 mg/kg/day General toxicity; increased mortality 1,000/1 IRIS May 2010 

subchronic 4.0E-01 mg/kg/day 100% 4.0E-01 mg/kg/day Nen/ous system 1,000 MRL December 2009 

chronic 7.0E-02 mg/kg/day 100% 7.0E-02 mg/kg/day Liver 100 MRL December 2009 

subchronic 7.0E-02 mg/kg/day 100% 7.0E-02 mg/kg/day Liver 100 MRL December 2009 

chronic 1.OE-03 mg/kg/day 100% 1.OE-03 mg/kg/day PPRTV May 2010 

subchronic 1.OE-03 mg/kg/day 100% 1.OE-03 mg/kg/day Chronic 

chronic 3.0E-02 mg/kg/day 89% 3.0E-02 mg/kg/day Kidney; renal tubular pathology 3,000/1 Surrogate (1) 

subchronic 3.0E-01 mg/kg/day 89% 3.0E-01 mg/kg/day Kidney; renal tubular pathology 300/1 Surrogate (1) 

chronic 3.0E-02 mg/kg/day 89% 3.0E-02 mg/kg/day Kidney; renal tubular pathology 3,000/1 Surrogate (1) 

subchronic 3.0E-01 mg/kg/day 89% 3.0E-01 mg/kg/day Kidney; renal tubular pathology 300/1 Surrogate (1) 

chronic 3.aE-02 mg/kg/day 89% 3.0E-02 mg/kg/day Kidney; renal tubular pathology 3,000/1 Surrogate (1) 

subchronic 3.aE-01 mg/kg/day 89% 3.0E-01 mg/kg/day Kidney; renal tubular pathology 300/1 Surrogate (1) 

chronic 2.aE-02 mg/kg/day 100% 2.0E-02 mg/kg/day Liver; increased liver weight 1,000/1 IRIS May 2010 

subchronic l.OE-01 mg/kg/day 100% l.OE-01 mg/kg/day Reproductive too MRL December 2009 

chronic 3.0E-02 mg/kg/day 89% 3.0E-02 mg/kg/day Kidney; renal tubular pathology 3,000/1 Sun-ogate (1) 

subchronic 3.0E-01 mg/kg/day 89% 3.0E-01 mg/kg/day Kidney; renal tubular pathology 300/1 Surrogate (1) 

chronic 3.0E-02 mg/kg/day 89% 3.0E-02 mg/kg/day Kidney; renal tubular pathology 3,000/1 Surrogate (1) 

subchronic 3.0E-01 mg/kg/day 89% 3.0E-01 mg/kg/day Kidney; renal tubular pathology 300/1 Surrogate (1) 

chronic 2.0E-02 mg/kg/day 89% 2.0E-02 mg/kg/day Decreased body weight 3,000/1 IRIS May 2010 

subchronic 6.0E-01 mg/kg/day 89% B.OE-OI mg/kg/day CNS 90 MRL December 2009 

chronic 1.0E+00 mg/kg/day 100% 1.0E+00 mg/kg/day PPRTV May 2010 

subchronic 1.0E+00 mg/kg/day 100% 1.0E+00 mg/kg/day CNS 30 MRL December 2009 

chronic 1.5E+00 mg/kg/day 1.3% 2.0E-02 mg/kg/day No effects observed 100/10 IRIS May 2010 

subchronic 1.5E+00 mg/kg/day 1.3% 2.0E-02 mg/kg/day No effects observed 100/10 Chronic 

chronic 3.0E-04 mg/kg/day 100% 3.0E-04 mg/kg/day PPRTV May 2010 

subchronic 3.0E-03 mg/kg/day 100% 3.0E-03 mg/kg/day Hematological; increased hemoglobin: polycythemia 10 STSC January 2010 

chronic ND ND IRIS May 2010 

subchronic ND ND 

chronic 2.4E-02 mg/kg/day 4 % 9.6E-04 mg/kg/day CNS; Impairment of neurobehavioral function 1/3 IRIS May 2010 

subchronic 2.4E-02 mg/kg/day 4 % 9.6E-04 mg/kg/day CNS; Impairment of neurobehavioral function 1/3 Chronic 

chronic 2.0E-02 mg/kg/day 4 % 8.0E-04 mg/kg/day Decreased body and organ weights 300/1 IRIS May 2010 
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T A B L E  ? 

NON-CANCER TOXICITY DATA ~ ORAUDERMAL 

Source Area 

Centredale IVIanor Restoration Project Superfund Site 

North Providence, Rhode Island 

Chemical Chronic/ Oral RfD Oral Absorption Adjusted Dermal RfD (2) Primary Target Organ or System / Critical Effect Combined RfD: Target Organ(s) j 

of Potential Subchronic Value Units Efficiency for Dermal (1) Value Units Uncertainty/Modifying Source(s) Date(s) 

Concern Factors 

subchronic 2.0E-02 mg/kg/day 4% 8.0E-04 mg/kg/day Decreased body and organ weights 300/1 HEAST97 FY 1997 

thallium chronic ND ND IRIS May 2010 

subchronic 8.0E-04 mg/kg/day 100% 8.0E-04 mg/kg/day No effects observed 300/1 HEAST97 FY 1997 

Vanadium chronic 9.0E-03 mg/kg/day 2.6% 2.3E-04 mg/kg/day Decreased hair cysteine 100/1 IRIS May 2010 

subchronic 1.OE-02 mg/kg/day 2.6% 2.6E-04 mg/kg/day Kidney 100/1 MRL December 2009 

DIOXINS/FURANS 

2,3,7,8-tetrachlorobenzo-p-dioxin (TCDD) chronic ND ND 

Notes: Checked by: JHP 5/18/10 

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

Tierl: 

IRIS = Integrated Risk Information System: May 2010 

Tier 2: 

PPRTV = Preliminary Peer-Reviewed Toxicity Value: May 2010 Obtained from: http://viww.epa.gov/reg3hwmd/risk/human/index.htm 

STSC (3) January 2010 Obtained from: Superfund Technical Support Center. Value provided by USEPA Region 1, January 2010. 

"Her 3: 

HEAST97= Health Effects Assessment Summary Tables: FY 1997 From HEAST FY 1997 Update mg = milligram 

MRL = Minimum Risk Level {ATSDR: chronic MRLs): December 2009 kg = kilogram 

NCEA = National Center for Environmental Assessment September 2004 Obtained from Region IX PRG Table surrogate - a value for a closely related chemical is used as the RfD 

BW = body weight 

n = Value is and NCEA provisional value provided for informational purposes only chronic ­ the chronic value is used as the subchronic F?fD 

ND = no data available 

Subchronic Rff is are obtained from: 

- ATSDR: Intemiitent MRLs 

- HEAST: subchronic RfDs (from HEAST FY 1997) 

- Equal to chronic RfDs when values are not published in HEAST or by ATSDR 

(1) Values obtained from RAOS Volume 1 (Part E, Supplemental Guidance for Dermal Risk Assessment, Interim Guidance) (EPA, 2004) 

Per this guidance, a value of 100% is used for analytes without published values. 

(2) Adjusted Dermal RfD = Oral RfD x Oral to Dermal Adjustment Factor. Per RAGS Part E (USEPA, 2004), adjustments are only performed 

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

Per USEPA Region I "Risk Updates, No. 5", (August, 1999), Non-carcinogenic PAHs writhout published RfDs should be evaluated using the published RfD for a stmcturally similar PAH. 

Surrogate (1) - Value for pyrene used as a surrogate 

For manganese in non-drinking water media: As recommended by USEPA Region I Risk Update, a non-dietary RfD is obtained by subtracting typical 

dietary intake of manganese (5 mg/kday) from critical dose (10 mg/day). A modifying factor of 1 is then applied, per USEPA Region 1. 

Vanadium - Region 1 - RfD for vanadium is the RfD for Vanadium pentoxide of 9E-3, adjusted for the amount of vanadium in vanadium pentoxide (56%), per USEPA Region I. 
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TABLE S 

C.\LCULAriO-VOf CHEMICAL C.A.XCEK RI.SKS AND NO.N-CANCERHAZARBS- RE.ASONABLE MA.M.MU.M EXPO.SURE- CURRE-NT/FUTURE-UIILITY WORKER- ADULT 


SOIIRCE .4KEA 
CEMREDALE .MA.\"OR RESTORAIION PRO.IECT SUl'ERKUND SITE 

NORTII PROVIDENCE, RHODE ISL.AND 

SCEN.«ilO rI,MEFR.il,ME: CIJKKENT.'FUTIIRE 
RECEPTOR POPIM .\T10N: UTIUTY WORKER 
RECEPTOR .ACE: ADULI 

E P  C C . « C E  R R I S  K C A L C U L A T I O N  S N O N - C , \ N C E  H H A Z A R  D C A L C U L A T I O N  S 1 

ESPOSVKt E X P O S U R  E E X r - O S U R  E I N T A K l - . E - V P O - S U K E I M A K E ^ E ' X P O S L ' R  E 
M E i l l U  M 

M E D I U  M P O I N  T R O U T  E 
C H E M I C A  L 

V A L U  E U N I T  S C O N C E N T R A T I O  N 
C S E ' l I N I  T R I S  K 

C . i N C E  R R I S K C O N C E N T R . \ T k " >  N 
R I U . ' R f t ^ d  ) I I A Z . A R B 

Q U O T I E N  T 
V A L U  E U N I T  S V A L U  E U N I T S V A L U  E U M T  S V A L U  E U N I T S 

G R O U N  D G R O U N  D W.ATKR G R O U N D W A T E  R D E R M A  L ^ ^ ^ 
W.ATER ! ,.7,4-Triii-u.nhylbcii/cnc 0 . 0  « N C N C N D 

i ,3 ,5-TrinvihyibcHzer,£ 0.0(11 m i l l N C N'C i-OE-02 nig.'k-!i'd2y 

) ,4-D:-ci:-!nT6hi-i}/.cr.c 0 . 0 0 5 mgO .-...SE-O? ijig'JS-'.'by 5.<!F-03 O n ; A ^ ' ' d a y ) - ! 2 . E - I 0 2 . 7 E - 0 6 ii!g.1<g.'diy 7-CE-02 7J;yVft'dsy 4 . E - 9 5 

Ba-i:':crc 0 .021 mg,.! 3 .SE0f i mp/sg 'd i iy 5 .5E-02 (ni;.^'>c3/dayj~! 2 .E-09 2 . 7 E - 0 6 mg'kji. 'day 4 -0E-03 11,̂ ;-'k!.y•daY 7 .E-04 

Cblorober.i^cnc 0 . 1 6 mg.O N C N C 4 . 6 E - 0 5 mg-lcg.'day <1-0E-01 •i!iV'kg.''day l . E - M 

Cb .b romnr . O.OIMl •no.'! <I.7E.09 !n?/Kfr'day N'A 3 .0E-07 n'.g-1;g.'d3y 1-OE-Ol iig-'kLVifey 3 .E-0( . 

•is-L2-Dichii-iroi:thcni­ 1.6 !«S.1 N C N C ~ 3-OE-Ol n)i'/kii,'diiy 

Etbylhco^i-fic 0 . 007 mt .1 N C N C 3 . 3 E - 0 6 mg-'kiv'd^y 5-CE-Ol nig.'k&''ii:.y 7 .E-06 

Isc'propyl AIcolioI 0 . 0 7 [n?j1 N C N C ~ N O 

Metbyicvclnhcxanc 0.017. ,ng-l N'C N C N D 

rcirnciURiocihcnc 61 ina-1 <1.2E-0-4 inp/KJv'day 5.4E-01 (nis,'5;j ' 'day)-l 2 .E-04 2 .9E-02 mg-'kg.'rf.'iy i-CE-01 nii;.'l;!t.''day 3 .E-01 

Tola! XyScFics 0 . 0 6 9 m p  j N C N C - 4 . 0 E . 0 1 llS-'kiv'iJsy 

rr lchlotoctbei ic 2.5 m&'l •1.SE4)6 iil&'«&''*iy 5 ,9E-03 (mL'A3.''aay)~ 1 3.E-OS 3.3E-0-1 mg-'kj;.'d,'iy 3 .0E.OJ ni=.'kg''day l . E * 0 0 

Vinyl ChioHdc: 0 . 027 •ng,0 L 7 E 0  8 Lno'Kf/dvy 7-2E-0I (mL'AiJ.''.iay)-1 i .E-OS 1.2E-06 mg' l ivAily 3-0E413 ^li;.'k!i''day 4.E-P-i 

2,4,6.-Tricblotci)ber:oi 2.9 •ng.'1 2.5E415 mg.'if,'!l2y I . i E-02 (n!L'Aa''aay)~ I 3.E.J)7 l .SE-03 n-.g.'kB.'dr.y i .OE-03 iig."^l!,''day 2 . E * 0 0 

Ba\.ma.)&nihi-A.cix\i: 0 . 0 0 3 7 inil-1 ' . - iE-O? tng'Kg'day ?..1E-(1| (mg.'Jca'day)-1 <«.E-07 3 . 7 E - « 5 (I'.g-'kj'ATay .=-0E-9i ^i-i'kii',ip.y l-E-O-l 

Ba-i:'.<:•[ b,'flunriii iilieiic 0.0o?.5 m&O 6 , 3 E . 0 7 mp/Kf / i sy 7 .1E .0I (n!L'./i<3/dayj-1 5.E-.07 4 .4E-05 ir.g-1ty.'diiy 3-OE-Ol 1)S.'i;!i.''day l.E-O-i 

Ben/.f ikji l i iorafi lhcro 0 . 0 0 7 9 mg,T 7 . 3 E . 0 2 (mp''Kg''day)-l - 3.0E-01 3!g.'kg''day 

B i.M'2-ci hv-lhcxyl jpinhaSaK- O.O.; 1 !n&1 5 .1E .07 mp/sj^-'dsy I. .1E.02 (n!L;/)c3.''dayj-! S,E-09 .3.SE-05 mg.'kf. 'day i-CE-Ol 3ii'/k!i,''d2y 4 . E - 0 4 

C.'bn'scr.c 0.00.19 mgO 5.6E-07 ;np/Kg''d:iy 7 . - E - 0 3 (mt'./)v3.''dayj-l 1 ,E-09 3 .9E-05 ing- l i i ' day 3-OE-Ol i)E.'kg''day 1 .E -04 

Indcnw 1,2,.i -cdjir-Tcnc 0 . 0 0 2 m s n 5 .2E-07 !ng'K&''day 7.-7E-0i (n)^!/).-a,''.day("! 1,E-()7 3 .6E-05 mg- t f - 'day 3 .0E-0I iijv'kiy'dsy l.E-0-1 

S'aphihnlcnc 0 .011 '.ng!^ N C N C 5.7F,-06 o\g.'ks,'day li-OE-01 7ig.'k!;,''d2y l.E-OS 

TEO .t..3?i:-7F,-0'> ino'1 9 . 9 E . 1 0 in&'Kfr'liay 1 . 5 E t 0 5 (n)i^'ka,''dayj-i I.E-IM ('.9i-7-0J'. mg-'ks.'day N D 

.M.iniiiium 0 .509 •no'l N'C N C ~ i.OE'OO iig.'kg,''dEY 

rhroii i is in; 0 . 1 1 4 [I!g,'1 N C N C 6 .2E-07 m g - V d a  y " 2 .0E .02 iii',.'kg,''day 3 .E .0S 

Cobal l O.Obl-l !np,0 N C N C - 3-OE-03 i ig- 'ka 'day 

Lend 0 . 0 2 7 7 [HO'I NA N D 

Vl.iriMr.cse 5 . 5 ? mpjl N C N C _ 
~ 'J-iiE.04 iiy.'kjL'day 

Nickel 0 .0«7l i mg,1 N C N C 9-OE.OS ir-g-Tcg/dny S.OE.0-4 ijj;.'kji''iity l . E - 0 4 

n n l l i u i  n 0 . 0 0 6 9 mo,.! N C N'C 3-7E-08 n'.g-^^-/d,ay S,OE-0-l 1ig.'k;j.''di5y S.E-OS 

Varodi i i ra 0 . 0 3 6 2 mg.'7 N C N C 2.0E-I)7 mg-1:g/d,iy 2-nE-O-l i i i ; % ' ' d a y S . E - M 

E X K ) S L : R  E R O U T  E

F X P O S U R  K P 0 5 N  T TOT.'VL 

L->:i 'OSURE M E D i i  m T O T A L 

T O T A L "I.EJM 

^.E-Ort 

4 .E -04 
3
3 

IIII 
A i R T R £ N ' C 1 1 - A ]  R V A I ' O R 

I N H A L A T I O N 1.2.4-TnnicUiyih-jnzeiiC 7 . 0 E + n 2 liji.'nLt N C N'C 5 -3E«IO iig-'m3 7-OE-^OO Ug.''!Tl3 S.E-Ol 

1.3,5-Tnmol!iylb-jnz(.nii.* 4 . f rE^02 iLg.-nlJ N C N C 3-SE+eO iig.'pi3 N D 

1.4-Dich!ofohcnzen-j 3 . J E » 0 1 ujI.'nL' 3 .6E-03 ug.'iiC' l . i E - 0 5 (B'J.-in3i-l 4 ,E-0S 2 - 5 E - 0 ! lig.'ni? 8-0E-i-02 uii''m3 3 .E-04 

!ieii/.eiie 2.0i:i+02 iiE.-mJ i . l E - 0  2 Ug-'ilT-' 7.,SE-06 {i;g''!Ti3i-I 2 ,E -07 i.5E-t-00 li.c/ni) 3-OE+OI UE '̂'̂ l3 5 .E-02 

111 

Cliiorobciizfiie 

r n io ro fonn 

j i s - i .2-Dicii;orot;lhciic 

1 .2E<03 

J . I E + O l 

l . H E ^ 0 4 

U&'tlL­

UC.-nL! 

u a a i  S 

N C 

3..5E-03 

N C 

ijg.'tn3 

N C 

2 .3E-05 

N C 

(u ' i ' ' in3i- i S.E-OS 

9.3E-HX) 

2 . 3 E - 0 ! 

1.0E-l-e2 

iig/ni3 

ii!i-'ni3 

•.ig-7n3 

5-OE-iOI 

2 - 5 E + 0 2 

N D 

usi ' ipj 

Ug.''ra3 

2 .E-01 

9 . E - 0 4 

1 EUiyibcnzcnc 5 .6E+OI UC.-PLl N C .NC 4 . 2 E - 0 i ug-'m3 3 - l E - t 0 3 ug ' ' : rJ I . E J J 4 

: isopropyl -Alci'liol 

Mfchylcyciohcxaiie 

.NL 

l . i E » 0  2 

lig.-nil 

U.tfPLl 

N C 

N C 

N C 

N C 8.3E-01 iig''ni3 

7-0E-1-03 

3.0E-i-03 

Ug.''m3 

ug' 'm3 3 . E - 0 4 

retrachlfiroethtitic 3 . 9 E f 0 5 l ig /mj 4.2E-^01 uii''ni3 S .9E-06 {ug''iTi31-l 3 .E-04 3.0E-KI3 'at;-'in3 2 . 7 E - t O ; ug' 'm3 1-E+Ol 

1 I « a  l Xyk-ncs 

rricliiuroL^!lii.Tii; 

5 . 5 E 1 0 2 

I . S E * 0 4 

uc.'m-l 

ug/nLl 

N C 

l . ! )E+00 ug/!n3 

.NC 

2.OE-06 (ug ' ' in3i- l 4 . E-06 

4-2E-^« l 

I.4C-1-02 

ug.'iii3 

ug-'nO 

7.! i£-tO! 

l-OE-tOl 

Lii''m3 

Ug'.T'J 

5 -EJJ4 

l.E-fOl 

^'inyl C h l c n d e 2 . ) .E+02 iiS'nl-l j . i E - o  : Ug-'I.T^ 4.4E-0(j (ug' ' i i i3l-l l . E - 0 7 2 . i E « l  O «g.'ni3 l -OE+02 Ul^''^p3 2-E4)2 

^4.f ' -Tn. jhk)ropht ;nul 2 . 2 E + 0 3 utl.'nL' 2 .4E-01 og.'ir,.! 3 . i E - 0 6 ( u g ' i n 3 i - l 7. E-07 i .7E+-0i Ui:.'ni3 N D 

Beil/o(aiaiiUiracer.!; I . .1E+00 ug. 'ni i 1.3E-04 ug.'ia-" 1.IE-04 {U'A''iIl31-1 ! .E -0S 9 .4E-03 ug.'ni3 N D 

[Jeiii«>(b)i1ijoninihci5i: 9 . 0 E f l  » ug. 'm3 9 .7E-04 ug. ' in! l . i E - 0 4 ( lJ '#ra3l- l l . E - 0 7 6 .SE-02 u&'m3 N D 

Baizurkjfl i iDnuubiT.t 2 . i E - 0 1 uii.-ni3 2 .6E-05 u g ' i r j l . i E 4 ) 4 (Bg''!Il3j-l J . E - 0 9 i . 9 E - 0 3 ug. 'nO N D 

[iis(2-otbyU!exyl)phlt!a|jtL­ 2 .8E-01 uii'nL* J .OE-05 Ug'TlC­ 2 . J E - 0 6 (B ' i ' im i - I 7 . E - l i 2 . 1 E - 0  ; iig''ra3 N D 

CliiysaiL­ i . 4 E 4 0 1 ii,i;;m3 i . 5 E - 0 3 ug-' irj l . i E - 0  5 (U^.'ni3)-1 2 .E-0S I . I E - O i ug/nLi N D 

lnilenu{L2,-<-uijpyTaic 3 .1E-01 l:g.'tll3 3 .4E4)5 u g ' i r j 1.1 E-04 (U|t '!n3i-I 4 .E -09 2 . 4 E - 0 3 iig-'m3 K D 

Naphtha ieue 7 .3E+OI UtfOLl N C .N'C 5 .3E-01 'Jg/nL! 3.0E-+00 ug,'m3 2.E-.J1 

I'EO i . 3 E - 0 2 ug.'nLl i . 4 E - 0 6 ug/m.­ 7 . S t - : 0 i (uji ' '!n3i-l 5.E-CS 9 .5E-05 ug.'nL* 4 . 0 E . 0 5 ug-'iiG 2.E-tOO 

MuininujTi N V ug . 'ml N A N C 5-OE-fOO upuii 
::hn;;niuni N V (ig'ni-l KA .NC 5-OE-fUO llg.''.T3 

Cfjball N V l ig 'n l l N A -NC 2.0E-112 us ' ' n i i 
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TABLE 8 

CALCULATION OFCIIE.'VHC.4L CANCER RISKS AND NON-CANCER IL-VZARDS- REASONABLE .MA.KIMU.M E.XPOSURE- CURRE.NT.'FUTURE- U n L I I V WORKER- AIIULT 


.SOURCE AREA 

CENTREDALE MANOR RESTORAIION PRO.IECT SUPERf UND SITE 


NORTII PROVIDENCE, RHODE ISL.AND 


SCENARIO TI.MEFRAME: CURRENT.'FUTURE 
RECEPTOR POPULATION: UTILITV WORKER 
RECEPTOR ACE: ADULT 

EPC C-A.NCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 1 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE UNITS 
lNTAKE.'EXPOSURE 
CONCENTRATION 

VALUE uNirs 

CSF.'UNIT RISK 

VALUE UNITS 

C-'INCER RiSK 
INIAKE/EXPf-ISUBE 
CONCENTRATION 

VALl'E UNITS 

RfU.'RfC- (1) 

VAIUE UNITS 

HAZ.\HD 
QUOTIENT 

LK:d KV i;g'm3 NA NA ND 
MaiL,Ciii;«c NV iig'in3 NA NC 5.CE-02 UE.'i.̂ 3 
Nickel KV iig'in3 NA 2-4E-04 i>:g/m-i)-l 2.CE-01 ug/r.-J 
riiallicip NV li^'mj N.A NC ND 
VaiiadiuTit KV ag'!n3 NA N C  . l.OE-01 ug/i.n3 

EXPOSURE ROUTE TO'I'AL 3. E-04 28 
EXPOSURE POINT TOTAL 3.E-04 28 

EXPOSUHE .VEDIUM TOTAL 3.E-04 2S 
CROUNDV ATER TOTAL 7.E-04 31 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA || 7.E-()4 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA || 31 

NOTES: Prepared by: KASKOI/21/10 
(1) - Blank cells indicate thai an RID or RiC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by: RRD 3/24/10 

NC - Not carcinogenic by this exposure route. 

NA • Not applicable; exposure route not applicable for this chemical/exposure medium. 

NL - Not inlcluded in the calculation table for ambient air concentrations in a trench from groundwater. 

N'V - Not volatile; ambient air conccotistion was not calculated for this chemical. 

— - Not calculated; dose-response data and/or dennal absorption values are not available. 


PitOE-NABBatldle'iCmtredale'iSourcc Area\Utility WorkcrVFiiial 100708\ 
Tbn-8_RME-SourceAriC3-tJ[iliIyWorkcr.GWj[lj. SUMMARY-CALC Page 2 of2 

http:OFCIIE.'VHC.4L


TABLE 9 
SUMMARV OF RECEPTOR RISKS AND IIAZ.ARDS FOR COPCj - RE.*SONABLE .MiVXlML.M EXPOSURE- CURRENT.'FUTURE- UTILITX' WORKER- ADULT 

SOURCE AREA 

CENTREDALE .MANOR RESTORATION PRO,IECTSUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO T I H E F R , \ M E ; CURRENT/FUTURE 
RECEPTOR POPULATION: UTILITY WORKER 
RECEPTOR AGE: .\DL!LT 

CARCINOGENIC RISK (1) 

MEDIUM 
EXPOSURE 

.MEDIUM 1
EXPOSURE 

 POINT 
CHEMICAL 

LNOESi'iON INHALATION DERMAL 
EXTERNAL 

(R.\DfATH)-N) 
EXPOSURE 

ROL7rE.S TOTAL 

1 GROUND GROUND WATER GROUNDW.ATi'.R 
WATER !1,2,4-Ti-imdbylbmzc!ic .NC NA NC NA 

l,3.5-Trm',£iliylbeii^t-ic N'C NA NC NA 

i .4-DicbIorobcnzcnc .NA 2.0E- i 0 NA 2.0E-I0 
Bcn;'i'i:e NA 2.1 E-O? NA 2-lE-OO 

Chiiirt>ben:rene NC .N'A NC >JA 
ChlcTororni NA NA 
c'ls- i ,2-Dicbior{>clbc:5C NC NA NC NA 
i:lhylbcr:7o:'.c NC NA NC NA 
isopropyl -Aicfti!t>i .N'C NA NC NA 
Mclbylcyciohcxaue NC NA NC NA 
Tt-trachio;-ocilicpc NA 2.2E-04 NA 2.2E-04 
Total XylcTits NC N'A NC NA 
rridriOro-Jthcnc NA 2.iiE-0>i NA 2.8i;.08 
Vinyl Cbioride NA i .2E-!r8 NA 1.2E.08 
2,4,6 -Tricbiofopbeaol NA 2.SE-07 NA 2,8E.07 
Bc:i7iXa)aiiit',rai'erc - NA 3.OE-07 NA 3-OE-O­
tJe.iz;Xb)Ouorantbfne NA 4.6E-07 NA 4-6I--07 
3er,.ii>ckintjorai]tiisne N'A NA 
Bisi2-et;;yil)c:syi)p!ir;iaiate ,N'A 7.6E.09 NA 7.6i:-09 
Ci'.bn'scpc N'A 4.ll:'-39 NA 4-ii":.(19 
lr,deno( i .2.3-cd^pyTcnt' NA 3.SE-07 NA 3.8E-07 
Napliti'.aicne NC .NA NC NA 
TEQ NA ! .5E-04 NA :.SE-04 
.*.iuminu!n .NC NA NC NA 
Ciimmiuns N'C NA NC NA 
Coball NC N'A NC NA 
!,i:ad - N'A - NA 
Manganes;: NC N'A NC NA 
Nickd NC N'A NC NA 
Tbaiiiiim NC NA NC NA 
V'aiiaiiiu.ti NC NA NC .NA 

EXPOSURE POINT TOTAL -lE-lU 

EXPOSURE MEDIUM TOTAL 4E-04 

GROLIND AIR TRENCH - AIR 
WATER ; .2,4-TrimetbyIbenzenc NA N'C N'A NA 

i,3,5.Tnr.ic!by}byiize}ae ,NA NC NA NA 

i .4-'Jicbiordbcnzcnc NA 4.0i:,-0S N'A NA 4.0i'-08 
ijenzepc NA 1.6C.-07 NA NA !-6i;.07 

C:iliorobeu.'.«ie NA NC NA NA 
CfiicfoLorpi NA 7.6E.0S N'A NA 7.6E.0S 
;'is-l,2.-Oidi!Oro£lbC!3C .NA NC NA .NA 

iiiliyibcnztnc NA .S'C NA NA 

isppri'?pyi Aicolioi NA N'C NA NA 

MclhylcyclpbcxaQC NA NC NA NA 

rctracisiorocihcny NA 2.5£-()4 NA -NA 2.5!;-()4 

Toial Xylmes NA NC NA NA 

rridiionyethenf NA j.OE-Oe NA NA 3.0E-06 
Vinyl Chioridi;­ NA 1.3E.07 .N'A NA 1.31:.07 
2,4,fi-T!-ici)!orophenol NA 7-4E-07 NA NA 7.4E-07 

Bi.-nzofajsRihraa.'P;-' NA 1.5E-0S .NA NA !.5i;-l)8 
Genz-vM b) fi uoraalhenf NA l.lE-07 NA NA l-lE-07 

3en20(k)nuoranri!cny NA 2.9E-09 NA .NA 2.0E-00 

!3ist2-et!!yibcxyi)pblhaiatc NA 7.3[;-ll N'A NA 7.3!-;. 11 
Chrysen-J .NA i.;t-OS N-A NA 1.7E-0S 
L':de-'io( 1.2.5-cd.)py.a7jL' NA 3.7E-00 NA ,NA 3.71-09 
Nr:p!\ih3itQt­ NA NC .N'A NA 
I'EQ NA 5.2E-05 NA NA • 5.2E-OS 
Alii:nin'jm NA .NA .N'A NA 

Chromium NA N'A N'A NA 

NON-CARCINOGENIC HAZARD QUOTIENT (I)

PRI.VL\RV TARGET 


ORC-VN 


Undcicnnincd 

Undeterntinc-d 


Ei!di>=dnc 


bnin-ane system / 

Li-.'cr 

l-i\'cr 


Her.:a[o!op,ica: 

Li-,er,;Kittesy 


Liver 

Ner.ou.'i Sv-Slttni 

Liver/ Kidiitfy 


Liver 

l.lndelcnnir.cd 


Kiiincy 

Sidney 

Kidney 


Repioduciivc 

Kidney 


Kidney 

Ncr\'oi!s System 


Nervous Sy- l̂em 

NOAEL 


He;ii3tologica! 


Ner.ou.s S'.slvni 

General Toxicily 


NOAEL 

.Kidney 


Undnerm'ned 


Undelenni:;ed 

Developnienlal 


fmni'dne sys'em 


Undeterniiiicd 

Liver 


Deveiopmenlal 


Nerv-otLS System 


Nervous System 

Nervons System 


Liver 


Kv-spinttory 
Liver.' Reprotinctive / 

Undetermined 
Respiratory 

INGESTION INHAL-VriON DERMAL 

r 

3.SE-ii5 
6.6E-04 
l.lE-tl4 
j.OE-Oli 

6,7E-06 

2.9E.0i 

-.
i.in-i-00 
4-0E-04 
l-SEnlO 
1-2E-04 
1-SE-(H 

3.SE.W 
1.3E-114 
1.2E-04 
9.6E-06 

3.2E-05 

._ 

1.1 E-04 
4.7E-05 
7.iiE-04 

• 
N'A 7.iiE-01 NA 
NA 
.NA 

-. 
3-2E-04 

NA 

NA 
NA 4.f)E-02 NA 
NA mc-oi NA 
N'A 9.JE-04 NA 
NA NA 

'.NA 1.4E-04 NA 

NA 2.SE-l•^S NA 
NA l.iE+Oi NA 
NA 5.3E-04 NA 
NA 1.4E-t01 N'A 
.N'A .2.1 E-02 NA 
NA NA 
.N'A NA 
N'A NA 
NA -. NA 
N'A NA 
NA N  A 

NA NA 
.N'A I.8E-0! NA 
NA 2.4IW10 NA 

1 

EXPOSURE 

ROUTES TOTAL 

3,SE-05 

<i.(.E-0-l 
I.i E-04 
3-OE-06 

6.7E-06 

2.9E-01 

1-lE-tOO 
4-irE-i)4 
1 .SE-*0O 
1 -2E.(U 
1 -5E-()4 

3.SE-04 
I - !F ; -04 

1-2E-04 
')-6n-06 

3-2E-03 

1.1 E-04 
4.7E-05 
7.6E-04 

3 

3 

?.tJE-Oi 

3.2E-0*1 
4.gE-02 

1.9E-i)i 
•),5E-04 

1.4EJH 

2.8E-i'4 
LIE-fOI 
5.3E-()4 

1.4E-f01 
2, IE-02 

l,SE-0! 
2.4E-* t̂O 
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SCEN.VRIO TIMEFRA.ME: CURRENT.'FUTURE 
RECEPTOR POPULATION; UTILITV WORKER 
RECEPTOR AGE: . \DULT 

TABLE <> 

SUM^LVRV OF RECEPTOR RISKS AND H,\Z. \RDS FOR COPCs - RE.\SONABLE NUXLMLM EXPOSURE- CURRENT.'FUl URE- UTILITV WORKER- .\DULT 


SOURCE \ « E A 


CENTREDALE MANOR HF.,STORATI0N PRO.IECT SUPERFUND SITE 

NORTH PROVIDE.NCE, RHODE ISLAND 


EXPOSURE EXPOSURE 
MV.mVM 	 CHE.M1CAL 

.MEDIU.VI POLNT 	 LNCE-STION 

Cobalt 

Lead 
M-anuanese 

Nickel 
Tbalb'am 

Vannditmt 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

GROUNDWATER TOTAL 

IRECEFIOR rOTAL 

NOTES: 

NC - Nol earcinogenie by this exposure route. 

NA - Not appUcable; exposure route not applicable for this ehemieal/exposure medium. 

— Not calculated; dose-response data and/or dennal absorption values are not available. 

Prepared by: KASK-01/2I/I0 

Checked by: RRD 3/24/10 

NA 

NA 
NA 

NA 
NA 

NA 

CVRCINOGENIC RISK (1) 

E.XTER.N'AL 
INHALATION DER.MAI,: 

(RADIATION) 

.N'A NA NA 
NA NA NA 
.NA .N'A NA 
NA N'A NA 

NA NA NA 
.N'A NA NA 

• 

TOTAL RISK ACROSS ALL MEDL^ 

EXPOSIJRE 

ROirrF.S TOTAL 

3E-l'J 

3E-04 

7F:-(i4 

-	 7K-04 

7E-04 


NON-CARCLNOGENIC HAZARD QUOTIENT (1)

PRI.VL\RV TARGET 
INGESTION INHAL.VTION DERMAL 

ORG.-VN 

Nervous System 


Respi.'a:or\' 


TOTAL HAZARD ACROSS ALL MEDIA 

TOTAL CENTRAL TOXICITY HI • 

TOTAL DEVELOPMENTAL HI = 

TOTAL ENDOCRINE HI = 

TOTAL HEMATOLOGICAL HI ­

TOTAL IMMUNE SYSTEM HI = 


TOTAL KIDNEY HI = 


TOTAL LIVER HI = 


TOTAL NERVOUS SYSTEM HI ­

TOTAL NOAEL HI ­

TOTAL REPRODUCTIVE HI ­

TOTAL RESPIRATORY HI ­

j 

E.XPOSURE 

ROUTES TOTAL 

2S 

28 

.31 

M 
31 1 
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TABLE 10 

CALCULATION OF CHE.MICAL CANCER RISKS AND NON-CANCER Il.AZARUS - CENTRAL TENDt.N'Cy EXPOSURE- CURRE-NT/FUTURE- UTILITY WORKER- ADULT 


SOURCE AREA ­ CTE SCE.NARIO 
C E M REDALE .IIA.VOK RES i'ORA'riOX PROJ'ECT SUPt'RFU.VD SITE 

.NORTH PROVIDENCE, RHODE ISLAND 

SCE.NARIO ri.vIEFRAME: CURRENT.'FUTURE 
RECEPTOR POPUL.'kTION: UTILITV WORKER 
RECEPTOR AGE: ADULT 

E P  C C A N C E  R R I S K C A L C U L A T I O . N S N O N - C A N C E  H H A Z A R  D C A I . C U I A T I O N  S | 

. M E D i U M 
E X P O S U R  E 

M E D i U  M 

E X P O S U R  E 

P O I N  T 

E X P O S U R  E 

R O U T  E 
C H E . M I C A L 

V A L U  E U N I T S 

I N T A K F J E X P O S I J R E 

C O N C E N T R - V i l O  N 
C S F / l ' N I  T R I S K 

C A N C E  R R I S K 

I N T A K E / i ; X P f > S U R E 

C O N C E  N  I H A T I  O N 
R I D . ' R f C ( l ) H A Z A R  D 

Q U O T I E N  T 
- V A L U E 1 U M T  S V A L U E V A L 1 : E I J N M S V A L U  E U N I T S 

G R O U N D G R O U N  D W - ^ T E R G R O l - N O W A T B R D E R M A L ^ ™ ° ^ ^ ^  ̂  • ^ ™ 
W A T E R L2,'J-Trirtii;lhy!bcn^c-iic 0 .034 a'&'l N C N C N D 

L,'J,5-Tnniclhy)bas7Ciic 0 .033 n'&'l N C N C l .OE-02 ir;e.'3;il''day 

i. . l .Diohiombc[5;:a)C 0 .032 n-.a'i 2.4 E-07 ing.'kg''day 5 . 4 E . 0 3 |.!»i;y\g.'(LiyJ-.l L E - 0 9 1,7E-i.}? TiKJk^j/^y 7.0E-O2 ir,a'Lp.-'day 2 .E-04 

B c i v c n e 0 .02 - ' n'&'l S.3E-0S 'OfrT'fc'day 5.5F.-02 (•r,\i/k^'(iry)-\ ' v F - 0 9 ?.,7E-(.)b mp-k'jj<izy 4 . 0 E - 0 3 IT.ii'Vo'riay t / .F-04 

Cblnzi-.-i-iCtizaxc 0.0,3S oig' l .NC N C l.iE-i.>5 n):yic;i''tl3y 4. ,0E-0I n t a 'Lg 'day 3.E-t>5 

Chioioform 0 .032 nrg'l .3.3E-CS tr.&''ke,.'day N A : 3 E - ( ) r i ny^ 'kp 'dzy l.OE-Ci n:!l,'3.p.'riay 2 . E - 0 5 

: i s - !  ,2 •DsrhlMoeUiciK 0 .057 inp,.1 N C N C 3.0E.-OI m,^'3.p-'day 

F.thyibcnzt'CiC 0 .032 ntss'l N C N C l.5E-r)5 ni^/ka ' 'day 5 .0E-0I n.g,'3.^''day 3 .E-05 

isopropyl Alr,ii!)c-I 0 .034 mfy'i N C N C N D 

Mcll-y!c\x:kji',exa;!e 0 . 9 3 3 ms'i N C N t N D 

rctmchSorocihcnc i .5 in&'i I . 0 E 0 5 n g ,  \ e i v 1 lir 01 ( - a . l i ' . d a ^ )  ' f).E-06 l.:iE-!.)A ny^.-ksJdsy i-OE-01 nr.g.''kpyiiay 7 .E-03 

ro ;a i XylL-iies 0.02<i " • • & ' ! N C N t 4 .0E-01 mji,'lp,''riay 

r r i cb lo roc ihcne 0 .0S3 nrj.'i 1.6E-07 n y - i  . eav 1  v F  0 3 {  r o  \ g ( i iv) ' ' J -E- 'O L i E - 0 5 iiig.'kg,''day 3 . 0 E - 0 4 ni!i'l.p.''day - l .E-02 

Viny! Cliloritii ' 0 . 030 ire"! l-t)E-OS l • f , • ^ ^ ' a ^ ^ 7F 01 t l - i , ! ." dav j . LE-t )S L3E--')» n ig /ks /day 3 .0E-03 inji'VE^'iJay - i .E .04 

I,-{,6~Tr;ci;!oroi)hcno! O.O'JH l l« ' l S-5E-07 „ f , ' k  o v 1 1  0^ ( r a - k & d j v ) 9-E.fl9 ft.OE-f)? nig.'ka''d3Y 1.0F..03 n!e.'3.&''ciay 6 .E-02 

Bc!i/.o(rs'n:in\hs:icmc 0 . 0 0 4 3 ntg'l 6 .2E-07 i rg-Vt 1 1 ^ " •- 01 I v X ^ t U ^ ) 5.E-07 •1.3E-05 n j^ .^s ' i i ay . '.OE-OI n:»'J,g' 'iiay i -E-04 

UcTUOi bjiUioran- hone 0.00-12 ii\&'l 1.1 E-06 Of,!­ v iv 01 i r - ^ - k p d j . ) 8.H-07 7..iE'-':)5 ni;.'j-ki?;'day S.OE-OI ir,!!,'Le,''aay 2 -E-04 

Beii/ofk}-'luor.inihcnc 0.00'13 0 « ' l - C O  - l,Trq,l.g, dd^J 3-OE-OI m g - ' ^ ' d a y 

Bis(2-C!hyii"'"^>'^)pl«5iihU 0 . 0 0 5 5 ll '8'l l . l E . i r t " & % > • » 1 1  t p t T i l v O d j^J LE-O-^ 6.8E"0t) nii.!.'i;g,'dr,Y l.OE-01 rc'^^S/'^.^y 7-E-03 

C l i T s n i f 0 . 0 0 4 3 O'C'I 6 .2E-07 n ^ l - >as •' " -Or t - ° ' k g . d j .  j ! 5.£-m 4..tE-f)5 nig,-k!i'dfly 3.0E-OI mfv\ fJAiy l-E-li4 

!iKii:nt>(L2,,'-cd)p>Tenc 0 . 0 0 4 2 m j ' l ' 1.1 E-06 n g  \  o > " F O  l (ma . 'k&djy j ! S .E-07 7.7E-<)5 nig'"»;g,''day 3-OE-OI roa'lp.'day 3-E-04 

NaphlhaSm^ 0. l)0 ' i2 "••iV'i N C N C 2,2E-ihi n)y.'kg.''diiy 6 . 0 E - 0 ! m!?,'ltl^'day 4 . E - 0 6 

no 3.i-,7E-07 n r & ' l S.3E 11 n i ,  k l a v i F I - 0 5 t r g . ' k g . d ^ y j ! LF.-05 5.)!iE-f)9 ni^ 'kg. 'day N D 

.'Mujninnm 0 . 0 6 0 ntg' l N C N C - l.OE-'OO m.s.'3.p,''riay 

Clir.-'mium 0 .0071 n'.p,'l N C N c 7.7E-f;8 ni^/kft-'day 5 .0E .04 me/T^p^'riay 2.E-tl4 

Cobal! 0.(X)29 ii-*'i N C N C - 3.0E-t)3 m^'Lo- 'day 

Lc-ali 0 . i j020 ni»'i N A „ . N D 

ME!tp,anesc 1.1 in&'l N'C N C 6 . iE~0n nig.'kg,''diiy 2-SE-03 ma'k&'i iay 2 .E-03 

Nickel 0 . 0 0 9 4 ing-l N C N C f .OE~OS n)i'/k!_>,''day S-OE-04 rr,!i'l.p.'f:ay i . F - 0 5 

rhal i iu .1! 0 . ( J 0 3 2 O'&'l N C N C [ .7E-08 nig/kiS'^dav S-OE-04 miL'T^o'day 2 . E - 0 5 

Van.idi-.iin 0.1)025 in&''l N C N C L4E-<:)8 nig.'kii,''ii3y 2-!iE-04 mji 'L^ 'day 5 .E-05 

E X P O S U R E R O L ' T E

EXPOST.rRB P O I N T T O T A L 

TOT,-\L 2-E-fl5 

?..E-'05 
1;
ll 

E X P O S U R I i M E O U - ' M r O I A  L 

,MR T R E N C H - a \ l  R A M B I E N T 

2 . E - 0 5 ( 
I N H A L A T I O N 1.2.4- ' rnine0!ylber.zene 2 5 7 u p ' m i .NC N C L 9 E * 0 C 7.0E-I-00 iii5'in3 3-E-Ol 

1 .3 .5- ' r r imethylbenzene 2 5 0 uii' 'm3 N C N C L 9 E - 0  0 N D 

1.4-"L>ichloroben:;ene 2n; U'^''n!3 2 .3E-02 o i l 'nD 1,1 E-05 i t i i^ ' iu i ) . ] 3.E-O? i . 6 E H ) 0 u p i v 3 :vOE-ii '2 iili'in3 2 .E-03 

Benzene 271 u^' .-nj 2.')E-C2 tii;.'ni3 7 .8E-06 (u-^ 'my, . ] 2 . E-07 2 . y E - 0 Q U ^ - ' . T J 3.eE-i-01 iiS''m3 7 .E4)2 

Chlorobeni:ene 2!>5 ug-'n-J .NC N C ^.2E+«)0 ug.'!n3 5.0E-K)I n|i.'in3 4 .E-02 

Cblororomt 241 u s ' i n 3 2 .6E-02 uj/nLj 2 .3E-05 {[i<|,qn3)-l 6 .E-07 Lt^EtOO ug-' irJ 2.5E-K)2 n^ ' in3 7 .E-03 

: i3- i ,2-Uiehloroet 'nene 4 7 7 ug.'irLi .NC N C 3 .6EtOG ug-'n-J N D 

E t h y i b a u e n e 2 5 7 ug. 'n 'J N'C N C i .'JE-i-OO u^' ' i?3 3.1E-HL1 U|i'in3 6 .E-04 

Isopropyl (Mcohoi N L US,'m3 N C N C 7 .0E+03 nji'!n3 

Methylcyelohe.<a.-.e 2 7 8 ug- ' i r j N'C N C 2.1E-^0{) Ug,''lT.3 3 . 0 E « ) 3 u&'in3 7 .E-e4 

T'etraehloitjetltene 5 7 0 0 ue.''in3 l.0E-«!O lig.'ni.. 5 .9E-06 (u^ ' ' i ro)-1 6 . i ; . 0 6 7 J E - 0  1 u g , V 3 2 . 7 E + 0 2 ii^''in3 3.E-01 

Total X.vlenco 2 3 2 u^ 'n - J N C N C L.-iEtOO Ulp'ITl3 7.<;E-Hi3 .a- ' in3 2 ,E-04 

r r i ch lo roe thene 601 ua ' 'm3 6 .5E-02 u g ' n i j 2 .0E-06 iu<^-in3j. | I . E-O? 4.5E-H)0 Uil'.Tj l .OE-te i ti;i-'in3 5,E-C1 

Vinyl C'p.loride 3 1 0 Ug'':ii3 3 .4E-02 ,i.c.'n]3 4 .4E-06 (u^ ' 'm3f-] I.E-i.i? 2.4E-tOt) ug,''ni3 l.OE-102 ii^''in3 2 ,E-02 

2 .4 .6 -Tneh lorophcno l /S u!!.''n!3 S . lE -03 ii.c'nL> 3.1 E-06 (u;^'ii!3)-l i.E-UJt 5.7EX>1 ug^'irJ N D 

Q-.-nzotalanii-iniceiic i . 5 iiti''n'3 I .6E-04 ,iS.'ni3 1.1 E-04 (ii;^'in3i.l 2 .E-0S L i E-02 iig-''!r3 N D 

[jenzoibiflitv'ranthette 15 ug,''nL3 t . 6 E - 0 3 ug/nLt 1.1 E-04 (u- i / in i ) - ] 2 .E-07 L i E - O l ' ui'm3 N D 

Benzotkl f iuenui theuc 0 . 3 6 ut^'•m3 3. ' ;£-C5 ti!;.'nL3 I . I E-04 (u- j - i r J ! - ! 4 .E -09 : . 7 E - 0 J U"i''m3 N D 

Bisi2-eliiyi 'nexy!)phthaiate 0 .05 uii 'mS 5 .4E-06 oi ; 'nO : . 4 E - 0 6 !iJii''!n3!-l L E - i  l 3 .8H-04 U!;.''!Ti3 N D 

Chrysene 15 us-'mS l . 7E4)3 uS.'ni3 1.1 E-05 i \ i ^ ' i r 3 ) - \ 2.E-0i( L : E - f ) i UJi''!Ts3 N D 

lnaeno<1.2 ,3-cd)p) rene 0 . 6 6 us' ' in3 7.1 E-05 u g ' n i t 1. I E - 0 4 !uVTr3 j - ] S .E-09 4 . ! 'E-03 ug.''nt3 N D 

Naplit l talene 2s us,''m3 N C N C 2.]E-(yi u^''nr3 3.0't;^-00 as-'in3 7.E-C2 

l E Q 0 .0011 us. 'm3 1.1 E-07 Ug.'m3 3 . S E « l l (u^'']rC>.)-i 4 . E - 0 6 S.OE-f)f> U!i.''m3 4 . 0 E - 0 5 uii ' in3 2 .E-0I 

fViuminitm N V ue . ' 'n j N C N C 5-OE+OO ij;i-'in3 

Chiomiura N V u^'n^J 8 .4E-02 lug, ' ' ir3l-l l.OE-01 Uii'in3 

P:̂ COE-NAE\BilltelU<CeDt̂ eda]e^S<nucc Aiea\UtUity Woricr^Fuul 10070SV 
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TABLE 10 
CALCULATION OF CHE.MICAL CA,NCER RISKS AND NON-CA-NCER ll,*Z.\RDS ­ CENTRAL TENLIE-NCV EXPOSURE- CURREN'l'/FUTURE- UTILITY WORKER- ADULT 

SOURCE AREA - CTE SCENARIO 
CENT REDALE .VHNOR RESTORAIION PROJECT SUPERFUND SI IE 

NORIH PROVIDENCE, RHODE ISL.AND 

SCENARIO TI.MEFRA.ME; CURRENT/FUTURE 
RECEPTOR POPULATION: UTILITY WORKER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 

.MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

Coball 
Lead 
Miinitanese 
Nickel 
rnaiiiiLn; 
V:inadiiim 

EPC 

VALUE 

NV 
NV 
NV 
NV 
N'V 
NV 

UNITS 

ug.'in3 
iig/:n3 
ug.'me 
ug''in3 
iig'.n3 
og.'m3 

CANCER RISK CALCULATIO.NS 

LNTAKE/EXPOSURE 
CONCENTRATION 

VALUE 

NC 

NC 

NC 
NC 

UMTS 

CSF/l'NIT RiSK 

VALllE 

N'C 
NA 
NC 

2.4E-04 
NC 
NC 

UNirs 

ttii'm3)-l 

C.A.NCER RISK 

NON-CANCER H-AZARD CALCUL.\TIONS

INTiKE-'EXPOSURE 
CONCENTRATION 

VALUE UNIIS 

RfD/RfCO) 

\'ALUE 
2.0E-O2 

ND 
5.0E-O2 
2.0E-CI 

ND 
l.OE-Ol 

UNIIS 

ut:.-m3 

tte'nit 
lifnit 

iiS'mS 

HAZARD 
QUOTIENT 

1 

EXi'OSURE POINT 
EXPOSSiRE MEDlUNf rfJTAl. 

CROllNDV ATER TOTAL 

EXPOSURE ROL'TE "OIAL 
TOT.'U, 

l.t-05 
1 .t-05 
i.E-05 

3.E-05 

1 
1 
1 
2 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA || 3.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA || 1 

NOTES: Prepared by: KASKOI/21/10 
(1) -Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk Checked by: RRD 03/24/10 
NC - Nol carcinogenic by this exposure route. 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 
NL - Not inlcluded in Ihe calculation table for ambient air concentrations in a traich from groundwater. 
NV - Not volatile; exposure route not complete for this chemical. 
- - Not calculated; dose-response data and/or dermal absorption values are not available. 

P:COE-NAE\B»tieUe\Ceatre(!ale\Source Area\Ulility WorkcrSFinal 100708\ 
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TABLE 11 

SU.M.MARV OF RECEPTOR RI.SKS AND HAZARDS FOR COPCs - CENTRAL rENDENCV EXPOSURE- CURRENT/FUTURE- UTILITV WORKER- ADULT 


SOURCE AREA - CTE SCENARIO 

CE.N'I'REOALE .MANOR RE.STORA ITON PROJECT SU PERFUND S H E 


.NORTH PROVIDENCE. RHODE ISLAND 


[SCENARIO TlMEFR.AivIE: CURRENT FUTURE 1 

RECEPTOR POPULATION UTIUnA WORKER | 

iRECEPrOR AGE: AOL'LT 
 1 

CARCINOGENIC RISK (It 
EXPOSl^fiE EXPOSIJRE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE 
MEOIUM 	 POINT INGESTION INIULATION DERMAL 

(RADIATIO.N) R O U T E S l O I A L 

1 GROUND GROUND WATER 1 GROUNDWATER ' 
WATER 	 i ,2,4~TT-,:i!etby]i)eiizsni: NC NA NC NA , 

L3 ..vTrirrscthy! benzene NC NA NC NA 

l.4-Dichiori:^i:!izene NA 13E-09 NA 1.3E.n? 

penzcin.' 	 NA 2.'iE-0'i NA 2.'JE-00 -
"isloi obenz t-iu- NC NA NC NA 
Chloriii(>ro: NA NA 
i:!s-!.::-Dichkiroeihetie NC NA NC NA 
Hthylboi^ene NC NA NC NA 
Isoi^opyi Aifobol NC NA NC NA 
LMetliylcyclohcx'ine NC NA NC NA 
T<rt!-!icbiotoet})e!tf. NA 5.l3E-0fi NA 5.6E-06 
Irbti.i Xyler.u-s NC NA NC NA 
Ttich]c>rot;ho;!e NA 9.3E-111 NA 9.-F.-10 
Vinyl Chloride NA 1.4E-08 NA 1.4E-0S 
2.4.6-Tndixoii:ip!!0iJo] NA 9.4E-09 NA 9.4E-09 
Bfiiz (>(' a lanlh ra ctrvs NA 4.5E-07 NA 4.5E-07 

Beiizo{b"iriiJoniiiihrtic NA 7.3E-07 NA 7.SE-07 -Benri^klfiiKTanthcTie NA NA 
Bts!2-eihylhexyl)phlbjia!e NA L4E-09 NA I.4E-0? 
Chrystrne NA 4.5E-0') NA 4.3t:-09 
[jid<.-t)0( 1.2.3-cdlpvi-sne NA fcl.i3H-07 NA S.0E.07 
N-aphihaiene NC NA NC NA 
TEQ NA l,2E-05 NA 1.2E-05 
Ainminiim NC NA NC NA 
Cnromiiim NC NA NC NA 
Cobalt NC NA NC NA 
Lead NA NA 
M«nga:v.-se NC NA NC NA 
N'icke! NC NA NC NA 
'l-hailium NC NA NC NA 
Vaniidinm NC NA N'C NA 

EXPOSURE POINT TOTAL 2E-05 


EXPOSURE MEDRJM TOTAL 2E-05 


OROL^'D AiR TRL-NCll - AER 

1 VV'A'J'ER 	 1.2.4-'r-in;eIh3'!l).enzcne NA ,NC NA NA 


1.3,5-Triii«ihylbenzene NA NC NA NA 

1,4-Dte!i!oroben7ene NA 2-6E-07 NA NA 2.(iE-B7 

Benzene .N'A 2.3E-07 NA NA 2.3E-07 

ChlarohetJzene N'A .NC NA NA 
Chttjrofornt NA f..CE-07 NA NA 6.0E-07 

.•i,s-i,2-Die;!lori>etiiene NA NC NA N.'\ 
Eih.vlbenzene N'A NC NA NA 
Isopi'opyl Alcoliol NA NC NA NA 
Metliylcyeielie.\une NA NC NA NA 
Terrachlonxthene NA ii-2E-0(i NA NA 6.2E.0(. 
Futai Xylenes .N'A NC NA NA 
Frieillofiietiieiii: .N'A i.3E-07 NA NA 1.3 E-07 

Vinyl C.nliin'de NA i.5U-07 NA NA 1.5E-07 
2,4,0-Tdchio.^pl^ejwi NA 2-5E-OS NA NA 2.5H-08 

Benz'ilaianthiaeeite .NA i.7E-08 NA NA l./E-OS 

Reii7o(b}jluoramhei^e N'A 1.8E-07 NA NA 1,8E-07 

Ue.'K<>(k);itJt?ra.'l}he.'!e ,NA 4.3E-09 NA NA 4.3E-I» 1 
r 	 lii.si'2-ethylhexyriphlhalate NA L3E-I1 NA NA l.JE-ll 

Chiysene .N'A 1 8E-0S NA NA l.SE-OS 

lndeno(l,2,,t-cdjp'.Tene .NA 7.8E-0') NA NA 7.i<E-09 
Napltthalene "NA NC NA NA 
I'EQ NA 4.3E-0(i NA NA 4.?E-0f. -

1 
1 -Vmniintim NA NC NA NA 

Ctironmim NA NA NA 
Cobalt NA NC NA NA 

NON-CARCLNOGENIC HAZARD QUOTIENT (1) | 

PRIMARV TARGET 	 EXPOSURE 
INGESTION LNIIALAITON DER. \U  L 

ORGAN 	 ROUTES i O I A l 

r 	 ____^^ 
U:idetern'4ned 
Undetennined 

Endtictine 2.4E.34 2.4E-i-i4 
Intrnijiie syiitem / ".3E-04 '9.3E-1I4 

Liver 	 ;.7E-(i5 • 2.7E-05 
Liver 2.3E-05 2.3E-05 

Hen'-'tie.logieai 
Li'.er / Kitlney 3.IH-t>5 3.1 E-05 

Li-.'er 7..3E.03 7.3E-03 
Nervous Sy t̂eiT! 
Liver/Kid-nev 3.7E-02 3.7E-02 

Liver •4.4E-04 4.4E-04 
l.lndi:te:-[nined (1.OE.02 <;.OE-02 

Kidney I.4E-04 1.4E-04 
Kid.ncy 3.5E-04 2.5E-04 
KitLncy „ 

Rep••n îue îve 6.SE-05 S.8E-05 
Kidney 1-5E-04 1.5E-04 
Kidney 2-6E-04 2.iiE.04 

Ner\oiti Sy.steiji 	 3-7E-06 3.7E-06 

Ncrvotis .Systeiti 
N0.1F.L L5E-'')4 1.5E-04 

Hen'uttoiogieai 

._
Ncrvou-S Sy^iein 2. IE-03 2. IE-03 
General Toxieity 1.3E-05 1.3E-05 

NOAEL 2.2E-il5 2.2E-05 
Kitlney .5.3E.05 5.3E-05 

0.1 

0.1 

l-'r-dele,-7n;nej ,N'A .2-.SE-0I .NA 2.JiH-OI 
Undeterjnined NA NA 
Deveiopincntji NA 2.tiE-03 NA 2,OE-03 
Imniiitte syaietn NA f..8E-02 .NA 6.8E-02 
Itpdetennined NA 4.4E-02 N'A 4.4E-02 

Liver NA 7.3E-03 NA 7.3E-03 
NA NA 

Des-eif}pn)e:!tal NA 6.3E-(r4 .NA 6.3E-04 

NA 7.0E-C4 NA 7.0E-04 
Nerviiiis Syptetn NA 2.7E-0I NA 2.7F-01 
Nei-votjii Systesn NA 2.2E-04 .NA 2.2E-04 . 
Nervotis System .N'A 4.5E-OI .N'A 4.5E-01 

Liver N'A :.4E-02 NA 2.4E-02 
NA NA -
NA NA 
NA N'A 
.N'A NA 
NA NA -
.NA .NA 
NA .N'A 

Reapiratoty NA 7.0E-02 NA 7.0E-02 
Liver / Reproduelive / NA 2.0F.-0I NA 2.0E-01 

Undetermined 
Respiratory 

P:'COE-NAE\BaItelk^altredale^SourccArBa\UtiLtyWorl£CT^iIlall00708\ 
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• TABLE 11 
SUiM.MARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCV EXPOSURE- CURREN IVIUTURE- U TILITV WORKER- ADULT 

SOURCE AREA - CTE SCENARIO 
CENTREDALE .MANOR RESTORATION PROJECT SUPERFUND SI IE 

.NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRA.ME: CURRENT.'ITiTURE 
RECEPTOR POPI ' IATION: UTILTI \ ' WORKER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT l l ) | 

MEDIU-M 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INFULATION DERMAL 

EXTER.NAL 
(RADIATION) 

EXPOSURE 
ROUTES TOlAL 

PRIMARV TARGET 
ORGAN 

INGESTION INHALATION — J^^^^L 
Lead 
Manganese 
Niekei 
i-haliiuin 
yanadi'4in 

NA 
N'A 

.N'A 
NA 
NA 

NC 

NC 
NC 

N  A 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

Nervous .Systetn 
Respirato-'y 

[RECEPTOR TO lAL 
TOTAL RISK ACROSS ALL MEDU 

3E-U5 
3 E-05 TOTAL HAZARD ACROSS ALL MEDU 

1 2 

^ 1 
NOTES: 

NC - Not earcinogenie by this exposure route-

NA - Not applicable; exposure rotite not applicable for this chcraicai/expostire inediiinL 

— Not calctilated; dose-response data antl/or dennal absorption values are not available. 

TOTAL GENERAL TOXICITY HI • 

TOTAL DEVELOPMENTAL HI • 

TOTAL ENDOCRINE HI = 

Prepared by: KASKOI/21/10 

Checked by: RRD 03/24/10 TOTAL HEMATOLOGICAL HI • 

TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI • 

TOTAL LIVER H I  ' 

TOTAL NERVOUS SYSTEM HI = 

TOTAL NOAEL HI • 

TOTAL REPRODUCTTVE HI = 

TOTAL RESPIRATORY HI = 

Pi'COE-NABBalwltc'Caitredalc'&juiccAreatUritity WorkiaiFinal I00708\ 
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TABLE 12 

CALCULATION OF CHEMICAL CA.NCER RISKS AND NO.N-CANCER IUZ.ARDS - REASONABLE .MAXIMUM EXPOSURE - WITH LEA DATA- CURRENT/FUTURE- UTILITV WORKER- ADULT 


SOURCE AREA 
CENTREDALE .M.4N0R REST ORATION PRO.IECT SUPERFUND SITE 

.NORTH PROVIDENCE, RHODE ISLAND 

SCE.N'ARIO ri.MEFRAME: CUKRENT.'FUTUHE 
RECEPTOR POPULATION: UTILITV WORKER 
RECEPTOR ACE: ADULT 

E P  C C A N C E  R R I S K C A L C U L A T I O . N S N O N - C A N C E  R H . A Z A R D C A L C U I . A  l I O N S 1 

M E D I U  M 
E X P O S U R  E 

M E D I U  M 

E X P O S U R  E 

P O I N T 

E X P O S U R  E 

R O U T  E 
C H E . M I C A L 

V A L U  E U N I T S 

I . N T A K K ' E X P O S U R E 

C O N C E N T R A T I O  N 

V A L U E U N I T S 

C S F / U N I T R I S K 

V A L U E I J N I T S 

C . « C E  R R I S K 

I N T A K E - ' E X P O S U R E 

C O - N C E N T R . \ T I O N 

V A L U  E 

R I D . ' R f C d ) 

V A L U  E U N I I  S 

H A Z A R  D 

Q U O T I E N  T 

I J K O U N D G R O U N  D W . 4 T E R ORO!. ' ,N'D\VATER D E R . M A L 

W..>,TER 1.4-Di-e,blombon::ene 0 . 0 0 5 0 " W  l 3 .SF-08 m&.'kiVd-ay 5.4F,-03 tmg'3q=-'d4y)": 2. E-10 2.7E~06 mg.'k!.>;'daY 7.OE-02 raivLg-'day 

S e : i / c n e 0 .021 mg ' l 3 .8E-08 m&'kit.'d.ay 5.5F..02 (mg'Tvg'day)-! 2.1^-09 2 . 7 E - 0 6 nig.'k-.e,''day 4 . 0 E - 0 3 rag'lg'day 7-F-0-1 

Cblornbenzci te O.li) n\g'1 N C N C 4 . 6 E - 0 5 mg.'ic,a''day 4 .0F-OI m,e.'k?^''day 1 -E-04 

L^blomfiirin 0.ij041 tngO 4.2F.119 mg'ltjv'day NA 3 . 0 E - ^ 7 nig.'kg''day LOF.01 mg.'kgjday 3.F-i>6 

:is-!,2-D!e;-!lorc-etiiet]e 2 ! m&'l N C N C 3 .0E .01 mg''kg-'day 

Etl iylbcnzenc 0 . 0 2 8 ing'l N C N C l.3F,4)5 nig.'k.a''day 5.0F-OI m^'3.g' 'day 3 .F- t l5 

isopropyl Alcnltei 0 . 0 7 0 tttg'l N C S  C N  D 

Mclbylc\elohcxan.e 0 . 1 0 m&'l N C S  C N D 

re t raeh lo roe lhenc 220 m&'i I . 5E-03 o & ' V i . a  s s IF 01 l r j l , g d . . v  ) ! S.E.0'4 l .OE-O! n ig /kg /day 1.OE-OI i-fi,e-'lvge'day l .E+OO 

r t «  : Xylenes O.tlOO m&'l N C N C 4 .0E-0 I rae.'-k&'day 

rri-r i i loreelbene m,&'l 4-4 E-05 t .g 'V >a i 5 9 F i  n ( • r2 ,3 .gdjv) t 3 .E .07 3 . I E J 3 3 m;. ' /ka 'day 3 .aE.U4 mtj.'k&'fiiLy l . E + O i 

Via.vl C b l w d  e 0 4  8 m&'i 3.1 E-07 a & ' k . t a  s ' 2 '  ­ 01 i n » L g A » - J 2 .E-07 2.1 F.-05 n i g ' k g ' d a y 3 .0E-03 mi::'kg''day 7 .E -03 

; .4 ,6 -Tr ieh lnrop i teno l 2 . 9 m&'l 2.5E-t>5 n g ' k . t l  s 1 IF o"" ( r a L g d a - J 3 .E-07 I . 8 E - 0 3 nig . 'kg 'day 1.0E-tl3 nie,'L&''diiy 2-E-*00 

Bei'.zOi'a)atitheiecnc 0 . 0 0 3 7 m&'I 5.4E-ti7 n & ' V , t i  s -- V 01 ( n ^ l v g d . 1 / ) 4 -E-07 3.7E-4)5 nig. 'kg 'day 3.OE-OI mg,'l^g''fiay l .E-04 

Be.!zoib) l l ! ioran.henc 0 -0025 m&'i f>,3F-t)7 n g F  ; o i s ' r 01 | n 9 , 3 . & d j / ) 5,F--07 4 . 4 E - 0 5 nt i 'A^i 'day 3 . 0 E - 0 i mg,'Lg''day i .E-04 

Beitzor;<)ni!orant,bcne 0 . 0 0 2 9 " •«1 - '' 1- 0 ' ' l - i g i L "  ) „  . 3-OE-OI rcs'lsg'day 

Bis t I . e thy l l j e tyOplnba ia te 0 .031 oe'i 5 .4E-07 O&V t i  » 1 4F IC i r o l g d . , ,  , 1 S .E.09 3.8E-.05 m.e'kA''day l .OE-01 reKl&'day 4-E-04 

Clirysene 0 . 0 0 3 9 mg'l S.(iE-07 n fc'k, e a s ^ F 03 t r o . ' l . g d j ^ ) . 4 . E - 0 9 3 . 9 E - 0 5 mg.'ki^'day 3 . 0 E - 0 I n:g,'k&''aiy l -E-04 

tndeno; ' l ,2 ,?-cd)pyrvI ie 0 .002 m&'l 5 .2E-07 O&'V, t a v •- F o  l f r a - k g d , , )  ! 4 . E . 0 7 3-6F.-'!5 mg.'k£,'day 3 .0E-01 mg, 'kg 'day i -E-04 

Naplttbalette 0 .011 m&'l N'C N C 5 . 7 E - 0 6 mg.'kg,''day (..OE-OI mg,'l;g'diiy l -E-05 

TEQ 4.3.-:!'.-06 mg.1 9-9E-10 n & ' V ^ n  s 1 - i F * ' " ' t r v . 3 . g d a y ) 1 1.E.04 S.'tE-.'jS meyk-a'day N  D 

\ : u ! n i r a a n 0.51 m.&'l N'C N C 1 .OE+00 mi-vVg'day 

: i i ra in iu!n 0 . 1  ! "1S''1 N'C N C l . 2E-a i i mg-'k-g/day 5 .0E .04 ni=. 'kg'day 2.E-(13 

Cohal i 0 . 0 1 4 n\g.'l N C N C 3 . 0 E . 0 3 mg'kg,'riay 

Lc-4d 0 .02» m,g-1 N A N  D 

M a n g a n e s e i . i ­ m&'l N'C N C 3 . 0 E - 0 5 n]g.'kg''day 2 .SE-03 rng ' l tg 'day i . E - o : 

Niekcl 0 .083 mg.1 N C N C S.OE-OS nig.'k-g"iay S.0E.O4 rag. 'kg'day i .E -04 

ritaiiiiini O.o0ij9 mg ' l N C N C 3.7E-OS n jg 'kg 'day S.OE-04 mg'ktg'riay 5.E-C5 

Vattiidium 0 . 0 3 S mg'1 N C N C 2.IJE-07 ntg.'kg''day 2.fiE-04 mg'kgy'day R . E O l 

E X P O S U R E R O U T E T O T A L l -E-03 !3 [ 
E X P O S U R E P O I N T T O T . ' i L l -E-03 !3 1 

EXl 'OS'LTsE .MEDIUM l O r A  L 1.E4I3 13 

.MR T R E N C i i ­ . 'UR V . \ P 0  R 

I N H A I . M i O  N ! . 4 .D ieh !o robenzene 34 Ui'!Ti3 3 . 6 E 4 ; 3 ng. 'm3 1.11-05 iug ' in3! - l 4-E4IH 2 . 5 E - 0 i Ug'':n3 S.OE-l-02 ug-'in3 3.E-C4 

BeiszBte |Oli uii.'in3 2 . I E - C 2 og'nLt 7.8E-O1; (ug ' i r31- l 2 . i ; -07 1.5E-i-0D Ug''in3 3-OE-i-Cl ug ' in3 5 .E-02 

Cihiorobenzene 1240 uii'n-.3 N'C N C 9 . 3 E H ) 0 ug ' rn3 5 . 0 E H ) ! u&'in3 2-E-Ol 

Chior t t fcmi -••i tiii''jn3 3.3E-C'3 i(g'nl2= 2 .3E-05 ia^hrC'}.) 8 .E-08 2 . 3 £ - 0 i t ig 'nt3 2 . 5 1 * 6 2 u i i ' in j !).£-e4 
ds- l ,2-Dic; - i loroethene 175581 u i ' m  j N C N C 1 .3E^03 Ug''.T!3 N D 

Ei'nyiben-OTe 2 2 5 ug,'nt3 N'C N C 1.7E*'J0 ug ' rn3 3 -1E+03 ng ' in3 6 .E-04 

isoptvpyl A leoho! N L U5i'ni3 N'C N C 7 .0 ' e+03 Ug'in3 

Methylcyelohe. \4ne .S43 ug 'n i3 N C N C 6 .3E+ ' J0 u g ' t n J 3.0E+f)3 Ug'in3 2 . E - 0 3 

letraeltiottjetl tctte 1422 l i09 Ui^'HLj 1.5'E4-02 iig.'ni3 5. ')E-0o , 'u&'m3i-l 9.E414 1 . IE» 'J4 Ug'ITLi 2.7E4-02 iig''in3 4 . E H i i 

Total Xy lenes 5 5 3 uiL'n!3 N C N C 4.2E^' .W ug ' l n3 7.9'e4-03 ng ' in3 5 .E-04 

r r i eh lo rce tbene 1 6 6 0 6 7 . 0 ug 'n i3 l.S'e-i-Ol tifi.'m3 2. '3E-06 ius ' ' ,n3 i - l 4.-t-(15 1 . 3 E . 0 3 ug,':n3 1.0t+<!i ug-'in3 1.C-KI2 

v inyl Cl i lor ide 5 0 5 9 Ui '̂'iTl3 5.4E-01 Ug.'nLl 44E-0.-i (ua ' in31-l 2 . f - 0 6 3 . S E ^ 0 I ug'':tL3 1-0!:+02 iig ' in3 4-E-O] 

2.4 .6-Tnchlorop.henol 2 2 2 0 ug;'m3 2 .4E-0I UE.'ni3 3 .1E-06 (ug ' in31-l 7 .E-07 1.7E-I-01 u.g'n.J N U 

Ben/o ia lan i ' an iecne 1.3 u g ' m 3 1.3E-04 ug. 'nii 1.1 E-04 {ag'irC-l-l I.E-0.« 9 . 4 E - 0 3 Ug''lTt3 N  D 

Benzot b ifliiiiranthcne 9.0 ug' .nij 9 .7E-04 ttg.'nLl 1.1 £ -04 (ug ' in3) - l l .E -07 6 . 8 E - 0 2 u 'g ' inj N U 

Benz. ' . ' tkirmoranthcne 0 .25 ug-'n-J 2 .6E-C5 •Jg.'raJ l . l E - 0 4 {ijg'ir.3!-l 3 .E-09 1.9E-03 Ug'm3 N U 

Bisi2-etltyi'nexyl)phth;i:!ite 0 .28 Ug'.'uJ 3 .0E-05 iig'nLl 2 4 E - 0 6 (ug ' in31-l 7 .E-1I 2. I E - 0 3 ug ' ne i N  D 

Chrysene 14 ug ' inJ 1.5E-03 Ug.'nLl I .I E-05 {ug'in35-l 2 .E-08 1.1 E-O! ug'nLl N  D 

IndcHo! 1.23-cdIp>Tene 0 .31 ug.'.'nS 3 . 4 E - 0 5 ug.'ni3 1.1 E-04 iu^ ' ' in3)-l 4 .E -09 2 . 4 E - 0 3 u g ' m 3 N  D 

NapflOialetie 73 ug' 'm3 .NC N C -5.3E-0! u g ' m 3 3.0t- i -00 U&'in3 2-E.Ol 

I 'EO 0 . 0 1 3 u g ' n  J L 4 E - 0 6 U&'m3 3.SE-I-01 i u g ' i r J F I 5 .E-05 o.sE-es Ug'm3 4 . 0 E - 0 5 •Ug'tn3 2 .E4O0 

-VLuminnm N V us^''m3 N C N C K  A 5,OE-«)0 u&'in3 

Chrtjmiunt N V ug' 'm3 ~ 8.4E-02 iu&'ir .3i , j K  A l . ' JE4) l ug ' in3 

Cobal l N V ug,'!n3 N C N C N  A 2 .0E-02 ug ' !n3 

Lead N  V ug 'n i3 - N A NA N  D 

Manganese N  V ug.'n'J N C N C NA 5.0E-02 u^ ' in3 

's'iekel N'V ug''in3 2 .4E-04 (ug-'in3!-l N A 2.OE-0I ug ' iny 

l l t a l i i iun N  V ug ' in3 . N C N C NA N  D 

P:\COE»NABBanelIc'<:alMdale^SclU^:e ArraiUliliry Worler\Kin»l 100708\ 
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•r.\BLE12 
CALCULATION OF CHEMICAL CA-NCER RISKS AND NON-CANCER ILULARDS ­ REASON.ABLE .MAXIMUM EXPOSURE - WITH LEA D.4TA- CURRENT'EUTUKE- UITLirV WORKER- ADULI 

SOURCE .-kREA 
CEN1 RED.4LE .MANOR RESTORATION PROJECT SUPERFUND SITE 

-NORTH PROVIDENCE, RHODE ISLAND 

SCE.NARIO TI.VIEFRA.ME: CURRENT.'FUTURE 
RECEPTOR POPUL-VTION: UTILITY WORKER 
RECEPTOR -AGE: ADULT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 

Vanaditan 

CHEMICAL 

EPC 

V-ALUE 

NV 

UNITS 

ug.'jne 

CANCER RISK CALCULATIONS 
INT.AK&'EXPOSURE 
CO.NCENTR.VFION 

NC 

UMTS 

CSF/li.NTT RISK 

VALUE 

N'C 

UNITS 

C.-k.NCER RISK 

NON-CANCER HAZ,\RD CALCUL.UIONS
INTAKE/EXPOSURE 
CO.NCEN IRATiON 

VALUE 

N'A 

UNIIS 

RfD/RfCd) 

VALUE 

l.OE-01 

UNITS 

ug.'ni3 

HAZ;kRD 
QUOTIENT 

1 

GROUNDW 

EX?0S1.!HE MEDIUM T 

ATER TOTAL 

EXPOSURE ROiiTE 'rOTAL 
EXi'OSlJRE POINT T TfAL 
' )TA L 

l,E-03 
l-E-03 
1 .E-03 

2.E-n3 

168
168
16.8 

18! 

I 
1 

TOTAL RECEPTOR RISK ACROSS ALL MEDU || 2.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDU || 181 

NOTES: Prepared by: KASKOI/21/10 
(I) - Blank cells indicate that an RfT) or RIC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by: RRD 03/24/10 
NC - Not carcinogenic by this exposure route. 
NA - Not applicable: exposure route not applicable for this chemical/exposure mediunL 
NL - Not inlclud^ in the calculation table for ambient air concentrations in a trench from groundwaler. 
N'V - Not volalilft; exposure route not complete for this chemical. 
— Not calculated; dose-response data and/or dennal absoipiioa values are not available. 

P:f:OE-NAE\BatieUe'i:en[redale\Source An=i\UliUly Worker\Final 100708\ 
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TABLE 13 

SUM-MARV OF RECEPTOR RISKS AND HAZARDS FOR C01>Cs - RE.ASONABLE MAXIMUM EXPOSURE - WITH LEA DATA- CURRENT.TUTURE- UTILTTV WORKER- ADULT 


SOURCE AREA 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

.NORTH PROVIDE.NCE. RHODE ISLAND 

SCE.NARIO TIMEFRAME: CURREN I'.'FUTURE 
RECEPTOR POPULATION: UTILITN' WORKER 
RECF.PrOR ACE: ADULT 

MEDIUM 
E X P t l S U R  E 

M K U I U  M 

E X P O S U R  E 

P O I N T " 
C H E M I C A  L 

C A R C L N O G E N I  C R I S  K (1 ) 

I N G E S T I O  N I N I U L A T I O  N D E R M A  L 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAI­

NON-CARCLNOGENIC HAZARD OUOITENT (1)

PRIMARV TARGET 
ORGAN 

I N G E S T I O  N I N H A L A T I O  N D E R . M A  L 

| 

EXPOSURE 
ROUTES r o i A  i 

GKOUND 
WATHR 

G R O U N  D WAT'HR O R O U N D W A T E  R 

\ ,4-£>khl>wbcm(: . : ie 

B e n z e n e 

C h l o r o b e n z e n e 

O h l o r o i b m  ; 

:Ls-1,2"Didik)u:-ether.t^ 

l i t l i y l b f i uene 

I>opiB0yi Alcu^hol 

[\)-.thylcyfkine.vjiif 

Te ?! achi 0 i'lX' i hene 

Tola] X y l e n e  s 

T r i d i l o i o e t l i s n s 

Viny! C h t o r i d e 

2,4»6-Tt ichloi-ophsnol 

Ben3:i>( a j i in ihracene 

8et izo(b) t lu i )c j :>thens 

Benztn 'k) iluoniaiiii'iii.' 

Bi j.(2-et;syl lic.ty !)phihai£:t8 

CiiTv-sene 

i i ideno( i , E,?-cd)pyrci ic 

Napl i tha iene 

FEO 
Ait tmintan 

C'iiroiniuin 

Coba l t 

L s a d 

Man i t ancse 

N i c k  d 

n-tailiu.ni 

V'anatjinin 

-
NC 

NC 
NC 
NC 
NC 

-NC 

~ 
-

NC 

NC 
NC 
NC 

~ 
NC 
NC 
NC 
NC 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA. 
NA 
NA 
NA 
NA • 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.0E-1O 

2.!i;-0') 

NC 

N'C 
NC 
NC 
NC 

S.l E-04 
NC 

2,I ;E-07 

2.2t-07 
2.SE-07 
3.9E-07 
4.6E-07 

7.6E-09 
4.1E-0:> 
3.8E-C7 

NC 
1.5£-e4 

NC 
NC 
NC 

NC 
NC 
NC 
NC 

N  A 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N  A 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N  A 

NA 
NA 
NA 
NA 

2.01:. 10 

2.IE-09 

S.l E-04 

2.6E-07 
2.2E.07 
2.S!E.07 
3.')E-07 
4.6E-07 

7.tiE.fl9 
4.11--00 
3.SE-07 

!.!E.(H 

Fntltx'tint: 
tiniTsune syMt:in' 

Li'.-cr 
Livtr 

He.r:atDloi',ical 
Livei-.'KicLncy 

Liver 
Ner\-.nid Sy.stent 
Li-.-er.'Kidnv"/ 

Liver 
Untietemaiicd 

Kiiiney 
Kidney 
Kitinify 

Hciitodnctive 
Kidney 
Kidney 

Nc.-s-oiis Sys'.ein 

Nervous Sy.stern 
.NCIAHL 

Hetnntoli'gieal 

Net-vi'its System 
General Tuxiciry 

N'OAEL 
Kidney 

3.SE-05 
(..OE-IM 

I.IE.-M 
3.0E-!).5 

2.7E-a.' 

-
1 .Oivi-OO 

• l.'3EH>l 
7. IE-03 
i.SE-fOO 
1.2 E-04 
l.?E-04 

3.8E-'04 
1.3F.-04 
I.2E.04 
').(.E-06 

2.5E-03 

1.1 E-02 
I.1E.04 
4.7E-03 
7.6E-04 

J.8E-0.^ 
6.f.E-04 
l-iE-04 
3-0E-0(. 

2-7E-05 

l.OEtOO 

l.OE-fCI 
7.1E-03 
I.SEHiO 
L2E-II4 
l-5E-n4 

3.SE-04 
1-3E-04 
1.2E-04 
:).6E-0li 

2.5E-03 

l.tE-112 
I.I E-04 
4.78-05 
7.6E-04 

GROUND 
WATtR 

E X P O S U R  E P O I N  T T O T A  L 

E X P O S U R  E M E D I U  M T O T A  L 

AiR T R E N C  H ­ a'UR 

-

1,4-Oid i lo rohenzo i ic 

Ben^este 

Chlar. : .bi 'n7ene 

Cl i ln ro fonn 

^'is-1.2~Dit:itli:irtietiti':it* 

F thy ibcn ins i ? 

i.snp:T;py! Alcoltoi 

McOtyicycii^i t t . tane 

Tcnucii iorrKnliene 

ro ta" X y i o i t  h 

rr idi lof t ie : iw:t i : 

Vinyl C h L T i J  c 

?.,4,fi-Ttic!tlt':nr!lit:nn! 

Beti^o: j i a n t i i t a c e n  c 

B c n ? o ( b ) ! l u o r j n t h s n i ; 

l3en-^oCk)tiut)ranti5eni: 

B!s(2-ctliyil!cxyl)plwliiilate 

r i ' iyi i irni ' 

lnt l fnio(l ,2 ,3-cd)p ' ;Tcne 

Ntipi i thalene 

I 'EO 

Munt in i in i 

C'ttrnmium 

robi i i i 

i . -ad 

Maiigjiu^se 

Nicltci 

["hiiUiutn 

NA 
.N'A 

.N'A 

NA 
NA 
.N'A 

N'A 
NA 
NA 
NA 
NA 
N.A 
NA 
NA 
N'A 
NA 
NA 
.N'A 

N'A 
NA 
NA 
N'A 
N'A 
NA 
NA 
NA 
N'A 
NA 

4-0i ; -0S 

1-6E-0'/ 

NC 
•.'-6E-0S 

NC 
.NC 
NC 
NC 

9-0E-(W 

.N'C 

3.f.E-0.5 

2 . 4 E - 0  6 

7-4E-07 

1.3E-08 

1.1F.-07 

2. 'JE-0'( 

7 -3E-I1 

l .VE-08 

3.7F.-0K 

NC 
5.2E-0.'; 

NC 

_
NC 

.NC 

-
NC 

NA 
NA 
NA 
NA 
NA 
N.^ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
N  A 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.\ 

N  A 

NA 
NA 
NA 
N  A 

NA 
NA 
NA 
N  A 

NA 
NA 
NA 
N  A 

NA 
NA 

ii7:-03 

lE-OJ 

4.0E-Oil 
i.liE-07 

7.6E-08 

'>.0E-|14 

3.SE-05 
2.4E-II6 

7.4E.07 
1-5E-0.S 
I.I E-07 

2.i)E-!i9 
7.)E.11 

l./E-OS 
3.7E-()9 

5.;.f..05 

Deveiopinentai 

tntntuiie sy!;Ie:n 
(.Indetemtined 

Liver 

Deveit^tnieritai 

Nerv-iiurf Systetn 

Ne;"rt:tiS Sysiein 
Neraiiis System 

Liver 

Re5pir:itOiy 
Liver.' Rept-IKlnetive,' 

Untieleintined 
Resp.nittiry 

Ner.e'iis Systetn 
ResptRiWry 

NA 
.NA 
.N'A 

NA 
NA 
.N'A 

NA 
NA 
NA 
NA 
NA 
NA 
.NA 
NA 
NA 
NA 
N'A 
N'A 
N'A 
NA 
NA 
NA 
NA 
NA 
NA 
.NA 
NA 

3.2E-t)4 
4-9E-02 
!-9E-ei 

9-3E.04 

-
.N5E-f)4 

2-1 E-03 
4-0F>0l 
5-3E-04 
1.3E+02 
3.8E-0I 

i.8E-01 
2,4 E+00 

NA 
NA 
NA 
NA 
N./v 

NA 
NA 

NA 
.NA 
.N'A 
NA 
NA 
.NA 

NA 
NA 
N'A 
.N'A 
N'A 
NA 
.NA 

.N'A 
NA 
NA 
.N'A 
,N'A 

NA 
NA 
NA 
.N'A 

.NA 
NA 
.NA 

NA 
NA 

13 

13 

3.E-(U 
i-E-02 
2.E-0I 

9. E-04 

6.E-04 

2.E-03 
4.F.-I-01 

S.E-04 
1 .E-H12 
4.E-0I 

2.E-01 

2.E-t-00 

P:COE-NABBaneUe'CcnircdaleSourccArea\Utaiiy WoAcr^Finat 10070g\ 
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T/VRLE 1.3 

SUM.MAR^' OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE .VIAXIMUM E.XPOSURE - WTTH LEA DA TA- CURRENT-FUTURE- UTILITV WORKER- ADULT 


.SOURCE ARF:A 

CENTREDALE iVUNOR RESTORAFION PROJECT SUPERFUND SI IE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME: CURREN I'.'FUTURE 

RECEFTOR POPliLivTlON: UTiLlT\ ' WORKER 

RECEPTOR AGE: ADULT 

CARCINOGENIC RISK ( l i NO.N-CARCI.NOGENIC ILAZARD QUOTIENT (1)

.MEDIU.M 
EXPOSURE 

MEDIUM 

E.XPOSURE 
KJINT 

CHEMICAL 
INGESTION LNIUL-iTlON DERMAL 

EXTER.N'AL
(RADIATION)

 EXPOSURE 
 ROUTES I O I A  l 

PRIMARV TARGET 

ORGAN 
INGESTION INHALATION ~

Vanadimn NA N'C NA NA NA N  A NA 

EXPOSURE POINT TOTAL | tt;-03 

EXPOSURE MEDRJM TOTAL | IE-03 

GROUNDWATER TOTAL 2E-<)3 

RECEPTOR TO lAL 2E-03 
TOTAL RISK ACROSS ALL MEDIA] 2E-03 TOTAL HAZARD ACROSS ALL MEDU 

NOTES: TOTAL GENERAL TOXICITY HI • 

NC - Not carcinogenic by this exposure rotite. 

NA - Not applicable; exposure route not applicable for this chenncai/expostire mediutn. TOTAL DEVELOPMENTAL HI • 

— Not calculated; dose-response data and/or tlennal absmption values are not available. TOTAL ENDOCRINE HI • 

Prepared by: KASKOI/21/10 

Checked by: RRD 03/24/10 TOTAL HEMATOLOGICAL HI • 

TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI • 

TOTAL LIVER HI = 

TOTAL NERVOUS SYSTEM HI • 

TOTAL NOAEL HI • 

TOTAL REPRODUCTIVE HI = 

TOTAL RESPIRATORY HI • 

j 

 . : :^^^.,. 

iliS 

16S 
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181 
181 

l.7E+l)2 
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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 GEC5 GEC5 GEC6 
10/23/2002 3/22/1999 10/23/2002 3/22/1999 8/21/2001 10/24/2002 3/22/1999 10/23/2002 3/22/1999 10/23/2002 3/22/1999 10/23/2002 

Dioxins and Furans (pg/L) 
j 1,2,3,4,6,7,8,9-Octachlorodiben20-p-Dioxin (unfiltered) < ! 

1,2,3,4,6,7,8-HpCDD J 3 g Q­ -
1,2,3,4,6,7,8-HpCDF 5.9 U 

'1,2,3,4,7,8,9-HpCDF 2.4 UJ 
1,2,3,4,7,8-HxCDD 1.8 EMPC 
1,2,3,4,7,8-HxCDF 3.9 U 
1,2,3,6,7,8-HxCDD '' l'.8 EMPC 
1,2,3,6,7,8-HxCDF 3  U i 
1,2,3,7,8,9-HxCDD 2.3 U 
1,2,3,7,8,9-HxCDF 1.9 U 

1,2,3,7,8-PeCDD 2.2 U 
1,2,3,7,8-PeCDF 4.7 U 
1,2,3,7,8-Pentachlorodiben20-p-Dioxin (unfiltered) 

ri^2,'4,5,7,8-hexachloro(9h)xanthene 
2,3,4,6,7,8-HxCDF 1.5U 
2,3,4,7,8-PeCDF 2.5 EMPC 
2,3,7,8-TCDD 3.2 U 
2,3,7,8-TCDD (unfiltered) 

:2,3,7,8-TCDF 2.4 EMPC 

Heptachlorodibenzo-p-Dioxins (unfiltered) 
1 Hexachlorodibenzofurans (unfiltered) 
OCDD 20.4 U 

iOCDF 17.6 U 
Pentachlorodibenzofurans (unfiltered) 
Pentachlorodibenzo-p-Dioxins (unfiltered) 
TEQ OUJ 
Tetrachlorodibenzo-p-Dioxins (unfiltered) 
Total Hepta-Dioxins 
Total Hepta-Furans 
Total Hexa-Furans .̂  
Total HpCDD 6.9 EMPC 
Total HpCDF 5.9 UJ 
Total HxCDD 16 EMPC '̂  
Total HxCDF 8.4 EMPC 
Total PeCDD 2.2 UJ 
Total PeCDF 7.2 EMPC 
Total Penta-Dioxins 
Total Penta-Furans 
Total TCDD '̂  9.4 EMPC 
Total.TCDF 4.8 ^^ - f ^—l 
Total Tetrachlorodibenzofurans, NOS (unfiltered) i 

Total Tetra-Dioxins 
Total Tetra-Furans 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 GEC1 GEC1 GEC2 GEC2 GEC2 GEC3 GEC3 GEC4 GEC4 GEC5 GEC5 GEC6 
10/23/2002 3/22/1999 10/23/2002 3/22/1999 8/21/2001 10/24/2002 3/22/1999 10/23/2002 3/22/1999 10/23/2002 3/22/1999 10/23/2002 

2,3,7,8-TCDD (filtered) 
Pentachlorodibenzofurans (filtered) 
Pentachlorodibenzo-p-Dioxins (filtered) 
fetrachlorodibenzo-p-Dioxins (filtered) 
Metals (Total) (ug/L) 
Aluminum 69.3 
Arsenic 
Barium 

5U 
140 r n  ] r 30 

2U 
145 

18 
330 

Beryllium 0.28 UJ 
Cadmium 
Calcium 

O.il) 
168000 

Chromium '̂  IOU IOU 4.1 U 1 20 
Cobalt 6.2 U 
Copper 6.3 U 
Iron 4410 
Lead ^ 70U IOU 1.3 UJ 60 U 
Magnesium 5820 
Manganese 2200 
Nicl<el 2.4 U 
Potassium 16700 J 
Silver 0.77 UJ 
Sodium 120000 
Thallium 5.6 UJ 
Vanadium 0.9 U 
Zinc 41.9 U 
Metals (Dissolved) (ug/L) 
Aluminum 14.4 U 
Arsenic 3.4 UJ 
Barium i34 
Cadmium 0.4 U 
Calcium 155000 
Chromium 3.4 U 
Cobalt 7.2 U 
Copper 4.7 U 
Iron 4040 J 

[Lead ! 1.3 UJ 
Magnesium 5360 
Manganese 2030 ' 
Nickei 2.5 U 
Potassium 15300 J 3  ] ....... ...IJ 
Silver \ 0.7 U ^ 
Sodium 84700 
Thallium ! 5.6 UJ 
Vanadium 1 0.9 U 
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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 GEC5 GEC5 GEC6 
10/23/2002 3/22/1999 10/23/2002 3/22/1999 8/21/2001 10/24/2002 3/22/1999 10/23/2002 3/22/1999 10/23/2002 3/22/1999 10/23/2002 

Zinc 25.9 U 

Semi-Volatiles (ug/L) 
1 -methylnaphthalene 0.18 U 0.15 • " "0 .47 0.17 0.12 U 
2,4,6-triohlorophenol IOU 
2,4-dichlorophenol 10 U 

2-methylnaphthalene ^6.^8 u 0.14 U iou 0.6 i 6.18 0.12 U 
4-methylphenol IOU 

Acenaphthene 
Acenaphthylene 

0.18 U 
0.18 U 

^ . 1  4 U 
0.14 U 

IOU 
IOU 

L 0-91 
0.55 

0.12 U 
0.12 U 

LiLiijy 
0.12 U 

Anthracene po.is u 0.14 U 10 U i 1.7 0.21 [0 .12 u 
Benzo(a)anthracene 0.18 U 0.18 IOU 3.7 0.43 ^ 6.12 u 
Benzo(a,e)pyrene 0.18 U 0.15 3.1 0.39 nD.12 U 
Benzo(b)fluoranthene L 0'18U 0.14 IOU 2.5 0.35 I 0-12 U 
Benzo(g,h,i)perylene 1 6.18 U 0.14 U IOU 1.8 6.23 0.12 U 
Benzo(k]fluoranthene 0.18 U [3.15 IOU 2.9 0.38 0.12 U 
Bis(2-ethylhexyl)pfithalate IOUJ 

C3-benzene Isomer 
!C4-benzene Isomer 
Chrysene o l iu 0.22 IOU 3.9 0.52 1 0.12 U 
Dibenzo(a,h)anthracene 0.18 U 0.14 U IOU 0.47 0.12 U 0.12 U 
Fluoranthene 0.25 0.46 IOU 10 1.4 0.12 U 
Fluorene 0.18 U 0.14 U IOU 1.2 6.16 0.12 U 

'irideno(i ,2,3-cd)pyrene 0.18 U ' 0.14 U 10 U 2 0.25 0.12 U 
Naphthalene 0.18 U 0.15 10U ^ 1.9 ^ 0.13 0.12 U 
Phenanthrene 0.3 0.54 IOU ' -7.4 ­̂  0.92 0.12 U 
Propanoic Acid, 2-methyl-, 2,2-dimethyl-
Propanoic Acid, 2-methyl-, 3-hydroxy-2,4 
Pyrene 0.24 0.43 IOU 8 1.1 0.12 U 
Substituted Phenol total 
Trichloropropene 
Unknown Alkyl Phenol 3  J 
Unknown Amide 
Unknown Phthalate 
Unknown Siloxane_total 
Vanillin 
Volatiles (ug/L) 
JL,1,2,2-Tetrachloroethane 
1,2,4-Trimethylbenzene 

1 U 
1 U 

f l ]
1 U 

1 IOU 1 U 
1 U 

1 U 
1 U 

1 U 
:, Ĵ  ­n 

1 U 
1 U 

1,2-Dibromo-3-Chloropropane 
1,2-DIBROMOETHANE 

1 U 
1 u 

1 u 

1 u j 
J£LU__ j 

IOU 
1 U 
1 U 

1 U 
1 U 

. ­̂
1 U 

1 1 U 
:fj] 

1,2-DICHLOROBENZENE 1 u 1 u IOU 1 U 1 U 1 U a22J 
1,3,5-Trimethylbenzene 1 u 1 u 1 U 1 U 1 u 1 u 
1,3-DICHLOROBENZENE 1 u 1 u IOU 1 u 1 U 1 u 1 u 
1,4-DICHLOROBENZENE 1 U 1 u 10 U 1 u 1 U 1 u 1 u 1 

3 of 24 
P:\COE-NAE\Battelle\Centredale\Source AreaVUtility Wori<er\Final 100708\ 
Appendix A_xtaballgw.xlsxtaballgwDETECTEDonly Data received from D. Dahlen May 7, 2009 

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


PARAMETER 

2-hexanone 
Acetone 
Benzene 
Bromoform 
C3-benzene Isomer 
C7 Benzene Isomer 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
CIS-1,2-DICHLOROETHENE 
cis-1,2-Dichloroethylene 
Cyciohexane 
Cyclotrisiloxane, Hexamethyl-
Ethylbenzene 
Indane 
Isopropyl Alcohol 

TSOPROPYLBENZENE 
Laboratory Artifact total 
Methyl Acetate 

^Methyl tert-Butyl ether 
Methylcyclohexane 
Methylene Chloride 
M-XYLENE & P-XYLENE 
Naphthalene 
N-PROPYLBENZENE 
o-Xylene 
P-ISOPROPYLTOLUENE 
Tetrachloroethylene 
Toluene 
Total Xylenes 
trans-1,2-Dichloroethylene 
Trichloroethylene 
Unknown Alcohol 
Vinyl Chloride 
Xiji1enes,m- & p-
Pesticides & PCBs (ug/L) 
Aroclor-1254 
alpha-Chlordane 
Dieldrin 
gamma-Chlordane 

GEC1 
10/23/2002 

1 U 
1 U 

1 U 

1 UJ 
1 U 
1 U 

1 U 

1 U ^ 

2U 
2U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 

1 UJ 
1 U 

1 U 

Appendix A 

Summary of Source Area Groundwater Analytical Data 


Source Area 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


GEC1 GEC2 GEC2 GEC2 GEC3 GEC3 GEC4 GEC4 
3/22/1999 10/23/2002 3/22/1999 8/21/2001 10/24/2002 3/22/1999 10/23/2002 3/22/1999 

IOUJ 
10 U 24 IOUJ ! IOU i ^̂ Qu 
1 U 1 U 1 U IOU 1 U I U 1 U 1 _̂̂ j . 

1 U IOU 1 U 1 U 

1 U "~+ :f5y 1 U 1 U 

1 UJ IOU 1 UJ 1 UJ 
1 U 1 ' IOU 1 U 1 U 

1 U 1 U 1 U IOU 1 U 1 U 2.8 1 U 

IOU 

1 U IOU 1 u 1 U 
^ —~ 

NJ 
1 U 10 U i 1U 1 U 

\ 
10 u \ 
IOU 1 
IOU i 

2U i o  uJ 1 2U 2U 
2U 2U 2U 
1 U i 0 1 U 
1 U 1 u i U 
1 U 1 u 1 U 
1 U 1 u 1 u 

1.5U 1 U :f;j l[]r^ IOU 1 u 1.5 U 1 u 1.5 U 
1 U IOU 1 u ! 1 u 

4.1 1 u IOU " ̂  1 u '' 1 U 
1 UJ f̂gruj 1 i i j  j 1 UJ 

1 U 1 U 1 u iou 1 U 1 LJ i U 1 U 

2U 1 U 2U IOU 1 u 2U 1 27 

0.25 U 0.25 U ] 
6.05 u ! 

., 0.1 u 
0.05 U 

GEC5 GEC5 
10/23/2002 3/22/1999 

IOU 
1 U ^ 1 U 
1 U 

1 U 

1 U 
1 U 
21 38 U 

1 U 

1 U 

2U 

2U 

1 U 

1 U 

1 U 

1 U 


0.86 J 	 2.2 
1 U 

1 U 
1 U 

0.62 J 1.3 

1.8 2U 

0.25 U 

GEC6 
10/23/2002 

1 U 
1 U 

i.5 i 

1 u 
1 u 
5.6 

1 u 

f [ j 1 

2U 
2U 
1 u 
1 u ' 
1 u 
1 u 
11 i 
1 u ' 

1 UJ 
0.74 J 

0.39 J 
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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 GEC6 GEC6 GEC7 GEC7 MW01S MW01S MW01S MW02D MW02D MW02M MW02M 
3/22/1999 8/21/2001 10/23/2002 3/22/1999 10/24/2002 2/21/2001 8/16/2001 10/22/2002 8/13/2001 10/22/2002 8/13/2001 

Dioxins and Furans (pg/L) 
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-Dioxin (unfiltered) 
1,2,3,4,6,7,8-HpCDD 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
1,2,3,4,7,8-HxCDD 

6.3 U 
3.1 U 
3.7 UJ 
3.7 U 

5.6 U 
3.8 U 
4.6 U 
4.1 U 

tzuKr" ^ j i r 
3.1 U 
3  U 

2.3 U 
1.1 U 

'^^u 
1.3 U 

3JLJ ! 
^ 1.4 U 

r - j j j f - - * 
1.6 U 

i,2,3,4,7,8-HxCDF 2.2 U 2.6 U 1.7 U 0.57 U 6.67 EMPC' 
1,2,3,6,7,8-HxCDD 
1,2,3,6,7,8-HxCDF 

3.8 U 
2.3 U 1 1

4.1 U 
^ ^ ^ ^  ̂  

1 TLT 
1.8 U 

1.3 U 
0.8 U 

:jiyy
1.1 U 

1 

1,2,3,7,8,9-HxCDD 3,7 U 3.9 U 3 U 1.2 U 1.6 0 1 
1,2,3,7,8,9-HxCDF 2.8 U 3 U 2.2 U i 579 u 1.3 U 
1,2,3,7,8-PeCDD 3.5 U 3.4 U 2.7 U 0.8 U 1.2 U 
1,2,3,7,8-PeCDF 2.5 U 2.2 Ll ' 2 U " ' "  " *"" 0.7 U |­ .| Q --I 

1,2,3,7,8-Pentachlorodibenzo-p-Dioxin (unfiltered) \ 
1,2,4,5,7,8-hexachloro(9hJxanthene ;, 
2,3,4,6,7,8-HxCDF 2.2 U ' 2.8 U 1.7 U 0.7 U i.iu 
2,3,4,7,8-PeCDF 2.4 U 2.2 U 1.9U *^ 0.6 U 0.6 J 
2,3,7,8-TCDD 10.8 EMPC '2.4 U 4.7 EMPC *" 1.2 J 1.2 U 
2,3,7,8-TCDD (unfiltered) 
2,3,7,8-TCDF 11.1 EMPC 1.9 U 1.6U 0.6 U 0.9 U 
Heptachlorodibenzo-p-0ioxins (unfiltered) 
Hexachlorodibenzofurans (unfiltered) 
OCDD 7.3 EMPC 19J 14.8 L  P 3.2 EMPC"^ 3.2 U 
OCDF 9.5 U 1 7.2 U 8.7 U 2.7 U ^ 3.8 U 
Pentachlorodibenzofurans (unfiltered) 
Pentachlorodibenzo-p-Dioxins (unfiltered) 
TEQ OUJ 4.7 J 1.2J 0.3 J 
Tetrachlorodibenzo-p-Dioxinsjunfiltered) 
Total Hepta-Dioxins 
Total Hepta-Furans 
Total Hexa-Furans 
Total HpCDD 6.3 UJ 5.6 U J 5UJ 2.3 UJ 3.2 UJ 
Total HpCDF 3.3 UJ 4.2 U 2.8 UJ I J H  J ' 1.5 UJ 
Total HxCDD 3.7 UJ 4.1 U 3UJ i8.5 EMPC"* 17.4 EMPC 
Total HxCDF 81.1 EMPC' 2.7 U 1.8 UJ 0.57 UJ 0.67 EMPC 
Total PeCDD 6.6 UJ 3.4 U 2.7 UJ 5.9 EMPC 3".8 EMPC~I 
Total PeCDF 18.5 UJ 2.2 U 1.9 UJ 0.7 Uj" 0.6 J 
Total Penta-Dioxins 
Total Penta-Furans 
Total TCDD 32.7 EMPC 23.8 EMPC ^ I T E M P C  I 2.3 EMPC _ _  
Total TCDF 11.1 EMPC 6.7 EMPC 1.6 U J 3.1 EMPC 4.1 EMPCJ 
Totai tetracfilorodibenzofurans, NOS (unfiltered) 
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 


North Providence, Rhode Island 


PARAMETER GEC6 GEC6 GEC7 GEC7 MW01S MW01S MW01S MW02D 
3/22/1999 8/21/2001 10/23/2002 3/22/1999 10/24/2002 2/21/2001 8/16/2001 10/22/2002 

[2,3,7,8-TCDD (filtered) l 
Pentachlorodibenzofurans (filtered) 
Pentachlorodibenzo-p-Dioxins (filtered) 
Tetrachlorodibenzo-p-Dioxins (filtered) 
Metals (Total) (ug/L) 
Aluminum 35.6 U 35.1 U """"^JjT" 
Arsenic 20 ' 2  U 4.5 J 6.3 U 
Barium 2^6"^ 42.1 112 32.7 
Beryllium 0.23 UJ 0.19 UJ 0.1 U 
Cadmium 0.4 U 6.6 U 0.7 U 
Calcium 20100 56300 12300 
Chromium 20 1.7U 0.85 UJ ' JJ^ 
Cobalt 1.2 UJ 3.4 1.8 U 
Copper 5.4 U 0.7JJ ^ 2.2 U 
Iron 136 U 63400 8220 

teaci 70 1.3 UJ 1.7 U 1.5 U 
Magnesium 2730 4900 897 
Manganese 630 2460 351 
Nickel 0.9 U 1.3 U 3  U 
Potassium 2980 J 5600 J 3170 J 
Silver 0.76 UJ 0.5 U 4 U 
Sodium 34500 ! 136666 127660 J 
Thallium 5.6 UJ 6.5 f~~"] 5.7 U i 
Vanadium 0.9 U 2.4 3.2 U 

Zinc 28.7 U 6.2 UJ 21.2 
Metals (Dissolved) (ug/L) 
Aluminum 49.5 U 36.3 U '""Ig^ejT^ 
Arsenic 2  U 4.2 U 6.4 U 
Barium 43 112 30.9 
Cadmium 0.4 U 0.6 U 0.7 U 
Calcium 20800 56100 11700 
Chromium 2.3 U 0.5 U JJ~~~ 
Cobalt 0.71 UJ 3.6 1.8 U 
Copper  _ ̂  8.6 U 0.7 U 2.2 U 
Iron iseTuj ^ 63400 7840 
Lead 1.3 UJ 1.7U 1.5U 
Magnesium 2870 4930 " " ieT"^ 
Manganese 638 2450 335 J 
Nickel 1.7 UJ 1.3 U 3  U 
Potassium 3120 J 5550 J 2980 J J 
Silver 0.72 UJ 0.5 U 4  U ""̂  
Sodium 36200 136000 121666 J"" 
Thallium 5.6 UJ 6.2 U 5.7 U 
Vanadium 0.9 U 2.1 3.2 U 

MW02D 
8/13/2001 

i, 93.7 
2.8 UJ 
32.1 U 

LoTuj 
0.7 u 
36900 
1.3 U 
3.7 U 
2 2 y '• 

L ISl 
i.5 UJ 

[1 4360 
i 672 

9.5 
"^6220 J 

4  U 
, 9 6 8 0  0 ^ 
' 5.7 U 

3.2 U 
11 UJ 

100 
2.6 U 
31.9 
0.7 U 
36300 

L I 'SU 
r 3.2 J 

2.2 u 
144 

1.5 U 
4290 
666 

L _ J L 4 _ 
5990 J 

4 U 
91660 J 

5.7 U 
3.2 U 

MW02M MW02M 
10/22/2002 8/13/2001 

45.7 U 
2.6'U 
55 U ' 

[T^'ToTiir" 
6.7 u 

i 36700 

r-~-^Jl} 
L_ 34 

2.2 U 
60.4 U 

' ' ^ I . S U J 
5330 

L isoo 
15 

7440 J 

. ^ , 
iiT6o6 '̂ ' 
5.7 U 
3.2 U 

11.3 UJ 

45.7 U 
2.6 U 
51.9 U 

6.7 u 
34200 
1.3 U 

r 14.4 "1 
2.2 U 
13.1 U 
2 J U  J 
4960 
1410 
16.2 

6960 J "^ 
4  U 

104066 
5.7 U 
3.2 U 
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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 GEC6 GEC6 GEC7 GEC7 MW01S MW01S MW01S MW02D MW02D MW02M MW02M 
3/22/1999 8/21/2001 10/23/2002 3/22/1999 10/24/2002 2/21/2001 8/16/2001 10/22/2002 8/13/2001 10/22/2002 8/13/2001 

Zinc 16.6 U 8.8 UJ 12.2 UJ 19 U 10.1 UJ 

Semi-Volatiles (ug/L) 
1 -methylnaphthalene 0.12 U 0.23 

i2,4,6-trichlorophenol IOU IOU h~-:fgQ IOU IOU '^ 
!2,4-dichlorophenol 10 U IOU IOU IOU IOU 
i2-methylnaphthalene 0.12 U IOU 0.24 IOU 10 u r~" IOU IOU 

f . . ^ - . ^ ­[4-methylphenol •̂  i o u IOU IOU IOU 
Acenaphthene j o T i i j 10 U 0.69 !"~Q-Q i 10 u r 10 ij I O U "^ 
Acenaphthylene 0 .12 l j ~ ! 10 U 0.24 IOU 10 u IOU IOU 
Anthracene o.i 2 U J IOU 0.47 IOU IOU IOUJ IOU 
Benzo(a)anthracene 0.22 . 10 U 0.49 IOU IOU IOU ^1 ioir 
Benzo(a,e)pyrene r 0.18 0.54 
Benzo(b)fiuoranthene 0.17 10 u 0.94 IOU 10 u IOU IOU 
Benzo(g,h,i)perylene h:^.,^-^ IOU 1 0.46 1 10 u IOU 10 U ^ 10 u 
Benzo(k)fiuoranthene 0.18 IOU 0.88 \ IOU " " i o u IOU IOU 
Bis(2HettylhexyJ[)phthalate IOU 4 J 16 •  ̂  10 u 1 iou 
C3-benzene Isomer 
C4-benzene Isomer 
Chrysene 0.28 IOU 1.3 IOU iou IOU 10 u 
Dibenzo(a,h)anthracene 0.12 U IOU IOU IOU IOU IZjLyZj "Tir i in 
Fluoranthene 0.81 IOU 5.3 IOU 10 u ^ IOU 10 u 
Fluorene 0.12 U IOU 0.73 10 u IOU IOU iou 
lndeno(1,2,3-cd)pyrene 0.12 U""* IOU 0.53 10 u iou 1 ^[JjJ--^ 10 u 
Naphthalene 1 0.12 U IOU 0.14 U iou IOU iou l o i r n 
Phenanthrene 6.77"" IOU 1.6 iou ""• IOU IOU IOU 
Propanoic Acid, 2-methyl-, 2,2-dimethyl-
Propanoic Acid, 2-methyl-, 3-hydroxy-2,4 
Pyrene _ a j B i _ _ . IOU 2.9 IOU IOU 10 u IOU 
Substituted Phenol total 
Trichloropropene 3 j n 
Unknown Alkyl Phenol 
Unknown Amide 5 J 

(Unknown Phthalate 
Unknown Siloxane total 
Vanillin 
Volatiles (ug/L) 
1,1,2,2-Tetrachloroethane IOU 1 U 1 U 1 10 L T " ^ IOU 4 U IOU 5 U IOU 
1,2,4-Trimethylbenzene 1 U 1 U 4  U '5 5  U 
1,2-Dibromo-3-Chloropropane IOUJ IOU 4 U 5 U iu "* iu iou 
1,2-DIBROMOETHANE IOU 1 u 1 u IOU IOU 4 U IOU 5 U 10 U 
1,2-DICHLOROBENZENE IOU 1 u 1 U I IOU IOU 4 U IOU 5 U 10 u 
i,3,5-Trimethylbenzene 1 u i Ll 1 4  U '̂  5  U '"^ 
1,3-DICHLOROBENZENE IOU 0.27 J 1 u IOU IOU "̂  4 U IOU 5 U 10 u 
1,4-DICHLOROBENZENE I O U 1 U 1 u IOU 1 IOU 4 U IOU 5 U IOU 
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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 GEC6 GEC6 GEC7 GEC7 MW01S MW01S MW01S 
3/22/1999 8/21/2001 10/23/2002 3/22/1999 10/24/2002 2/21/2001 8/16/2001 

2-hexanone IOUJ IOU IOU 

Acetone 
Benzene 

f i6ij
i u 

i 6 u  j 
i 6  u 1 U 

i o  u 
1.3 r 1 u 

10 U 
IOU r

18 UJ 
i 5 i ] 

Bromoform i6''u 1 U 1 U IOU ^ IOU 

C3-benzene Isomer 
C7 Benzene Isomer 
Chlorobenzene i6u 0.31 J "• i U I O U T6u """* 
Chlorodibromomethane 
Chloroethane IOU 1 U ' 1 UJ IOUJ IOU 

Chloroform IOU fu ' 1 u IOU r lou 
CIS-1,2-DICHLOROETHENE IOU 18 ' a48J 5.6 U 1 u IOU 10 UJ 

cis-i ,2-Dichloroethylene 
Cyciohexane IOU IOU 1 ioli 
Cyclotrisiloxane, Hexamethyl-
Ethylbenzene IOU 1 u 1 u IOU IOU 

Indane 
Isopropyl Alcohol 

TsOPROPYLBETiZENE i 6  u '' 1 u 1 u iou ' IOU 
Laboratory Artifact total 
Methyl Acetate IOU IOU 5UJ 

Methyl terf-Bufyl ether IOU i o  u 10 UJ 

Methylcyclohexane 10 u IOU IOU 

Methylene Chloride 10 UJ 2 l j ' 2U IOU IOUJ 
M-XYLENE & P-XYLENE 2 U 2U 
Naphthalene 1 U ...4 1 u 

^N-PROPYLBENZENE iu i u 
O-Xylene 1 u 1 u 
P-ISOPROPYLTOLUENE 1 u 1 u 
Tetrachloroethylene 150 * 0.21 J 11 1 u ^ IOU IOU 
Toluene IOU  _ j 1 u 1 u i 6  u i6un 
Total Xylenes i l  ] ' IOU 4 IOU IOU '' 
trans-1,2-Dichloroethylene IOUJ 1 u 1 UJ 10U IOUJ 
Trichloroethylene 1 u IOU 1 u 2 1 u IOU . |Qy - -1 

Unknown Alcohol 
Vinyl Chloride 2 U IOU 1 u 6.9 1 u IOUJ 10 u 
Xylenes,m- & p-
Pesticides & PCBs (ug/L) 
Aroclor-1254 ' 6.264 
alpha-Chlordane 0.05 U 0.05 U 0.05 U 
Dieldrin 0.1 u 0.1 u 0.1 u ' 
gamma-Chlordane 0.05 U 0.05 U 0.05 U 

MW02D MW02D MW02M MW02M 
10/22/2002 8/13/2001 10/22/2002 8/13/2001 

IOU IOU 
r 10 UJ IOUJ 

4 U IOU r 5u IOU 
4 U IOU ' ' "^TiJ IOU 

4 U IOU 5 U IOU 

4 U IOU 5 U IOU 
4 U IOU 5 U ' IOU 
12 2 J 5 U IOU 

1 iou r I O U " " " 

4 U IOU 5 U IOU 

4 U 10 u 5 U 10 u 

IOU 10 u 
4 J 3 J 

IOU IOU 
1.9J IOU IOU IOU 
8 U ^ . ^ ..I 

4 U 5 U ! 
4 U 5 U 
4 U 5 U 
4 U 5 U 
73 * 110 110 

1.8J i 6 u 5 U IOU 
i b u IOU 

4 U 10 u 5 U IOU 
4.2 27 1.1 J 2 J 

4 U i o u 5 U IOU 

0.05 UJ 6.05 u 
0.1 UJ 0.1 LJ 

0.05 UJ 0.05 U 
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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 MW02S MW02S MW02S MW03S MW03S MW03S MW04B MW04B MW04D MW04D MW04S 
10/22/2002 2/22/2001 8/13/2001 11/21/2002 2/21/2001 8/16/2001 10/22/2002 8/14/2001 10/22/2002 8/14/2001 10/22/2002 

Dioxins and Furans (pg/L) 
!1,2,3,4,6,7,8,9-Octachlorodibenzo-p-Dioxin (unfiltered) 1 
!1,2,3,4,6,7,B-HpCDD 5.3 EMPC 4.2 U 6  U 8.4 U 4  U 2  U 
!l,2,3,4,6,7,8-HpCDF 1.8 U 2.2 U 3.9 U 3.9 U 2.3 U­ 1 U 
1,2,3,4,7,8,9-HpCDF 2.1 U 2.8 U 4.6 U 4.9 U 2.8 U 2 EMPC 
1,2,3,4,7,8-HxCDD i.sb 2.5 U r  ' 3.9 U 5.3 U 1 2.5 U 1.2 U 
1,2,3,4,7,8-HxCDF 1.2 U 1.8 U 2.7 U 3.3 U 1.7 U •"̂ 2.5 EMPC 
1,2,3,6,7,8-HxCDD 1.8U 2.617"' 4  U 5.4 U i T e l  j 1.2 U 
1,2,3,6,7,8-HxCDF 1.2 U i .8U 2.6 U 3.4 U 1.7 U 2.4 U 
1,2,3,7,8,9-HxCDD 1.7U 2.5 U r 3.8 U 5.3 U 1 ^  y 3.8 EMPC 
1,2,3,7,'8,9-HxCDF 1.4 U 2.2 U 3  U 4.2 U 2.1 U 4  J 
1,2,3,7,8-PeCDD 1.6 U 1.9U 3.5 U 4.9 U 1.6 U 3.2 J 
1,2,3,7,8-PeCDF 1.1 U 1.6 U 2.4 U 3.9 U 1.4 U 3.6 EMPC 

ij,2,3,7,8-Pentachlorodibenzo-p-Dioxin (unfiltered) 
li,2,4,5,7i8-hexachloro(9h)xanthene 1 

2,3,4,6,7,8-HxCDF 1.3 U 1.8U 2g-[j 3.3 U 1.7 U 3 EMPC 
|2,3,4,7,8-PeCDF i.Tu i .5U 2.4 U 3.7 U 1.4 U 3.5 J 
i2,3,7,8-TCDD 4.7 J 1.8 U 3.6 EMPC 11.3 "^ 1.6 U 3.9 J 
2,3,7,8-TCDD (unfiltered) 
2,3,7,8-TCDF 0.8 U 1.6 U 1.9U 3.4 U 1.5U 0.8 U 
Heptachlorodibenzo-p-Dioxins (unfiltered) 
Hexachlorodibenzofurans (unfiltered) 
OCDD 52 J 13.5 U 15 .51 1 16.7 EMPC 10.4 U 21 U 
OCDF 3.7 U 3.8 U 7.2 U 10.7 U 3.7 U 5.1 EMPC 
'Pentachlorodibenzofurans (unfiltered) 
Pentachlorodibenzo-p-Dioxins (unfiltered) 
TEQ OU 11 OU 10J 
Tetrachlorodibenzo-p-Dioxins (unfiltered) 
Total Hepta-Dioxins 
Total Hepta-Furans 
Total Hexa-Furans 
Total HpCDD 10.8 EMPC 4.2 UJ 6  U 8.4 UJ 4 U J 7.7 EMPC 
Total HpCDF 4 2.5 UJ 4.2 U 3.9 UJ 2.5 UJ 4.1 EMPC 
Total HxCDD 1.8U 2.5 UJ 3.9 U 5.3 UJ 2.5 UJ 8.6 EMPC 
Total HxCDF 1.3U 1.9 UJ 2.8 U 5.3 UJ 1.8 UJ 11.8 EMPC 
TStal PeCDD 1.6 U 1.9 UJ 3.5 U 4.9 Uj '  _ j 4.6 EMPC 8.9 UJ 
Total PeCDF 1.1 U 1.5 UJ 2.4 U 3.8 UJ 1.4 UJ 3.5 J 
Total Penta-Dioxins 
Total Penta-Furans 
Total TCDD 4.7 1.8 UJ 3.6 EMPC 11.3 UJ 1.6 U J 3.9 UJ 
Total TCDF 
Total Tetrachlorodibenzofurans, NOS (unfiltered) 

0.8 U 1.6 UJ .̂ ^ J 10.7 UJ 1.5 UJ J 0.8 UJ~1 -

Total Tetra-Dioxins 
Total Tetra-Furans 
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PARAMETER 

2,3,7,8-TCDD (filtered) 
Pentachlorodibenzofurans (filtered) 
Pentachlorodibenzo-p-Dioxins (filtered) 
Tetrachlorodibenzo-p-Dioxins (filtered) 
Metals (Total) (ug/L) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Metals (Dissolved) (ug/ll) 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver ^ 
Sodium ^ 
Thallium 
Vanadium 

Appendix A 

Summary of Source Area Groundwater Analytical Data 


Source Area 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


MW02S MW02S MW02S MW03S MW03S MW03S MW04B MW04B MW04D MW04D MW04S 
10/22/2002 2/22/2001 8/13/2001 11/21/2002 2/21/2001 8/16/2001 10/22/2002 8/14/2001 10/22/2002 8/14/2001 10/22/2002 

1 X. . . .̂_.. 

68.6 U 45.7 U L l 4 6 U 118 45.7 U [ \ 80.1 J 
4.2 U 2.6 U 4.2 U 3.9 UJ r g'.eu 2.6 U 
79.3 168 82.7 44.8 35.7 U 56 U 
0.23 '~"o.i u r6.i6uj 0.1 U 0.1 u L i 6̂1 y , 
0.6 U 0.7 U 0.99 J 0.7 U 6.7 U i 0.7 u 

1 24756 47700 ^__JI2900__ 15200 i 35100 r4555^ 
\ vs\^ ' " T s u j 6.6 2.8 1.3 0 1.3U 

0.7 U 1.8U 0.85 J 1.8 U 2.7 UJ 1.8U 
1 a7u f—^21] ' 20.2 50 2.2 U 9.9 

5310 9960 2580 6¥36 86.5 U 182 
1.7U r T s u j 12.2 37 1.5 UJ 1.5 UJ 
2010 4130 764 1110 5130 5080 
764 1456 60.5 118 194 337 
2.5 J 1 3U • 11.8 5J 5.2 J 8.2 

2810 J 4410 J 8940 J 2850 J 5270 J 5590 J 
0.5 U 4U 0.5 U 4U 4U 4U 

' 65400 61300 371000 55000 J 83000 92100 
6.2 U 5.7 U 6.2 U 5.7 U 5.7 U 5.7 U ""I 

^ .^^.^ r~j2u~- 6.4 38.7 3.2 U 3.2 U 
1.1 UJ 16 UJ 169 J 54 19.5 UJ """l434Tji j i 

i 4iTij 45.7 U 68.8 U 98.9 45.7 U 45.7 U 
4.2 u 2.6 U 4.2 U 	 2.6 U 2.6 UsJu 

1	 . ^ ^ .80.4 	 100 44.4 33.9 U 52.2 U 
L	 0.6U 0.7 U _ 1 J 0.7 U 0.7 U 0.7 U 

24200 47800 15900 15500 42200 34600 
0.5 U 1.3 U 1 U 2.6 1.3 U 1.3U 
0.7 U 1.8 U 0,7 J 1.8 U 1.8 U 1.8U 
0.7 U 5.3 15.2 46.i 10.5 5.5 
4950 10000 2180 6850 32.7 U 52.9 U 
1.7 U 1.8 UJ 1.7 U 27.7 1.5 UJ 1.5 UJ 
1950 4170 898 l f40 5100 4960 
654 ' 1460 83/i ' 121 194 322 
1.6J . ^ ^ . . ^ 10.5 ' 5.3 J 4.3 J 7.3 

2740 J 4470 J 9090 J ' 2890 J 5020 J 5330 J 
1 ^^.^ 4U _^ 0.5 U 4U 4U r~""Tu 

67300 61800 378000 g^|--" j 80600 88566 : 
6.2 U 5.7 U 6.2 U 5.7 u 5.7 U 5.7 U 
0.7 U 3.2 U 2.4 36.2 3.2 U 3.2 U 
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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 MW02S MW02S MW02S MW03S MW03S MW03S MW04B MW04B 
10/22/2002 2/22/2001 8/13/2001 11/21/2002 2/21/2001 8/16/2001 10/22/2002 8/14/2001 

Zinc 1.1 UJ 35.2 UJ 174 J 52.9 U 17.7 UJ 
'̂ Semi-Volatiles (ug/L) 
1-methylnaphthalene 
2,4,6-trichlorophenol IOU IOU IOU IOU IOU 
2,4-dichlorophenol 10 U IOU , IOU IOU IOU 
2-methylnaphthalene 10 U ^ i6u IOU IOU L. 10 U 
4-methylphenol 10 U r IOU 10 U 10 U 10 U 
Acenaphthene I IOU IOU IOU 1 IOU IOU 
Acenaphthylene IOU IOU IOU IOU r^iou 
Anthracene IOU IOU IOU IOU IOUJ 
Benzo(a)anthracene IOU IOU IOU IOU iou 
Benzo(a,e)pyrene 
Benzo(b)fluoranthene IOU 10 u IOU 10 u IOU 
Benzo(g,h,i)perylene IOU IOU IOU IOU IOU 
BeiTi£o(k)fluoranthene IOU IOU IOU IOU IOU 
Bis(2-ethylhexyl)phthalate IOU •< • j Q ^  J 1 ^.- 1 ^Q^J 10 u 
C3-benzene Isomer 
C4-benzene Isomer 
Chrysene i6u IOU IOU IOU IOU 
Dibenzo(a,h)anthracene IOU IOU IOU IOU IOU 
Fluoranthene 10 u IOU 10 u IOU IOU 
Fluorene i6u IOU IOU IOU IOU 
lndeno(1,2,3-cd)pyrene iou i6u"^ 10 u 10 u IOU 
Naphthalene IOU IOU IOU IOU IOU 
Phenanthrene IOU IOU IOU IOU ^ I O T  J S 
Propanoic Acid, 2-methyl-, 2,2-dimethyl-
Propanoic Acid, 2-methyl-, 3-hydroxy-2,4 
£yrene IOU IOU IOU IOU 1 ^  ̂  
Substituted Phenol total 
Trichloropropene " 2J 
Unknown Alkyl Phenol 
Unknown Amide 
Unknown Phthalate 
Unknown Siloxane total 32 J 5 
Vanillin 
Volatiles (ug/L) 
1,1,2,2-Tetrachloroethane 1 U 10 u IOU 1 U 10 u 10 u 1 U IOU 
1,2,4-Trimethylbenzene 1 U 1U 1 u 1 
1,2-Dibromo-3-Chloropropane i U IOU 1 U 10 u IOU ' 1 u 
1,2-DIBROMOETHANE 1 U IOU IOU 1 U IOU IOU 1 u IOU 
1,2-DICHLOROBENZENE 1 U _ ™ _ .  l IOU _ IOU IOU 1 1 u IOU 
1,3,5-Trimethylbenzene 1 U 1 u 1 u 
1,3-DICHLOROBENZENE 1 U IOU IOU 1 u IOU IOU 1 u IOU 
1,4-DICHLOROBENZENE 1 U IOU IOU 1 u IOU IOU 1 u IOU 

MW04D 
10/22/2002 

1 U 
1 U 
1 U 
1 U 
1 U 
1 u 
1 u 
1 u 

MW04D 
8/14/2001 
17.6 UJ 

10 U 

L 10 U 
L IOU 

10 u 
IOU 
IOU 
IOU 
IOU 

IOU 
IOU 
10 u 
iou 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

IOU 

IOU 

IOU 
IOU 

IOU 
IOU 

MW04S 
10/22/2002 

1 U 
~Tu ! 

1 u 
1 u 
1 u ^ 
1 u 
1 u 
1 u 
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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 MW02S MW02S MW02S MW03S MW03S MW03S MW04B MW04B MW04D MW04D MW04S 
10/22/2002 2/22/2001 8/13/2001 11/21/2002 2/21/2001 8/16/2001 10/22/2002 8/14/2001 10/22/2002 8/14/2001 10/22/2002 

2-hexanone iou IOU IOU IOU IOU IOU 
Acetone IOU 1 24 U IOUJ ' IOUJ r 1 iouj r iou 
Benzene i 1 U iou 1 ^ ^ 1 U IOU IOU 1 U IOU 1 Uiou 1 u 
Bromoform 1 U !" I O U i loxr 1 U I O U 1 io"u 1 U IOU 1 u IOU j ^ 1 
C3-benzene Isomer 
C7 Benzene Isomer ~l 

Chlorobenzene 27l I O U 1 j ' 1 U IOU iou 1 u 1 ^ J . ^ ^ 1 u IOU 271 i 
Chlorodibromomethane 
Chloroethane i U IOUJ IOU J 1 U IOUJ IOU I U ' icTu ^ 1 u IOU 1 u~I! 
Chloroform 1 u IOU IOU ^ 1 U IOU IOU 1 u IOU 0.31 J IOU 1 u 

CIS-1,2-DICHLOROETHENE 1 u IOU IOU 1 u IOU IOUJ 1 u IOU 1 u IOU 5.9 


1cis-1,2-Dichloroethylene i 
Cyciohexane IOU IOU L IOU IOU ! IOU IOU 
Cyclotrisiloxane, Hexamethyl- 1 

Ethylbenzene 1 u ~^ ^ IOU 1 u IOU IOU 1 u 1 You 1 u IOU 1 U1 __̂ ^ 
Indane 
Isopropyl Alcohol 7  J 

(ISOPROPYLBENZENE i u 10 u '̂ 10 u 1U IOU i 10 u ^ 1 u 10 u 1 u 10 U 1 U 
Laboratory Artifacttotal 
Methyl Acetate IOU IOU IOU i ou j IOU IOU 
Methyl tert-Butyl ether IOU IOU 11 IOUJ 4 J 4 J 
Methylcyclohexane IOU IOU IOU IOU IOU iou 
Methylene Chloride 2 U 10 u IOU 2 U IOU IOUJ 2U IOU 2 U 10 LT '2U 
M-XYLENE & P-XYLENE 2 U 0.22 J 2U 2 U 2 U 
Naphthalene 1 U 1 U 1 U 1 U 1 U J 
^7pRQPY[g iNzgNE ^ 1 U 1 U 1 U 1 U 1 U 
o-Xylene 1 u 1 U 1 U 1 U 1 U 
P-ISOPROPYLTOLUENE 1 u 1 U 1 U 1 U 1 U 
Tetrachloroethylene 1 u 10 u IOU 1 U 1 l5y IOU 17 63 27 64 "1 4.4 
Toluene 1 u 10 u IOU i 0.44 U IOU IOU 1 U IOU 1 U IOU 1 U 
Total Xylenes IOU IOU IOU IOU 10 u IOU 
trans-1,2-Dichloroethylene 10 u IOU 1 U IOU IOUJ 1 U IOU 1 u ^ IOU 1 U: .^ 1 
Trichloroethylene 10 u lOi j "^ 1 UJ IOU 0.39 J 0.9 J 0.46 J 1 J 3.2 iu ' Tou 
Unknown Alcohol 
Vinyl Chloride 0.69 J 10 UJ IOU 1 U 10 u I U IOU 1 u IOU 0.68 J 
Xylenes,m- & p-
Pesticides & PCBs (ug/L) 
Aroclor-1254 
alpha-Chlordane 0.05 U 0.05 U 0.05 U 0.05 U 6.05 u 0.05 U 

L 0-1 u 

1 ^̂^̂^̂^ 

jbieidrin 0.1 u 0.1 u 0.1 u 0.1 u i 0.1 U 
gamma-Chlordane 0.05 U 0-05 U , 0.05 U r 0.05 U 0.05 U i 0.05 U 
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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 MW04S MW05S MW05S MW-05S MW05S MW05S MW06S MW06S MW06S MW07D MW07D 

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 


Dioxins and Furans (pg/L) 

1,2,3,4,6,7,8,9-Octachlorodibenzo-p-Dioxin (unfiltered) 0.902 U 

1,2,3,4,6,7,8-HpCDD 5.8 U 1 ^̂ .̂̂  2.88 6.2 U 6.7 U ^_JL4U 3.7 EMPC 

1,2,3,4,6,7,8-HpCDF 3.4 EMPC 1.26 U 1.41 3.4 U 4.4 U 1 2.2U 
 - _ j t i L _ J 
1,2,3,4,7,8,9-HpCDF 1.7 U 1.65 U 1 •'•49 U 4.1 U 5.2 U [3 .6 U 3.6 EMPC 
1,2,3,4,7,8-HxCDD 5.8 EMPC 1 1.61 U 2.38 U 3.7 U 5.1 U 2.6 U 4.2 J 

l1^2,3,4,f,8-HxCDF 6.87 U '3.51 U 2.9 U 3.1 U 1 4.5U 1^-IM1.X L i ' 5 U 
1,2,3,6,7,8-HxCDD 6.6 EMPC 1.71 U 2.32 U 3.8 U 5.1 U 2.6 u i 4  J 
1,2,3,6,7,8-HxCDF 2 . 5 E M P C ^ 0.84 U 3.38 U 1.6 EMPC 3 U L 1'6U *~ 4.4 J 
1,2,3,7,8,9-HxCDD 5.1 J 1.52 U 2.12 U 3.7 U ^ "4.9 U L_2.6U 4.2 EMPC 
1,2,3,7,8,9-HxCDF ' Z5 l ^ 0.96 U ' 3^92 U i 3 EMPC 3.5 U 2 U 5.1 EMPC 
1,2,3,7,8-PeCDD 3.2 J 5.42 U 6.19 202 4.5 U 2.2 U 3.3 EMPC 
1,2,3,7,8-PeCDF 3.9 J 1.72 U 8.02 UJ 2.3 U 2.9 U 2.3 J 3.8 J 
1,2,3,7,8-Pentachlorodibenzo-p-Dioxin (unfiltered) 424.418 
1,2,4,5,7,8-hexachloro(9h)xanthene 1 270  j ' 

2,3,4,6,7,8-HxCDF 3.4 J 0.9 U 3.47 U 3.1 J 3.3 U j ^™-j 1 YmT 
2,3,4,7,8-PeCDF 2.8 EMPCi 3.23 U 7.1 UJ 2.2 U i 2.9 U 1.5 u 2.9 EMPC 
2,3,7,8-TCDD i . 4 U 1032.69 4144.76 4180 j 3  U ^ g g  j - 3.4 J 
2,3,7,8-TCDD (unfiltered) 338.874 J 
2,3,7,8-TCDF 0.9 U 1.82 U 1.82 9.3 J " "^ 2.3 U 1.1 U 
Heptachlorodibenzo-p-Dioxins (unfiltered) 0.803 U inri 
Hexachlorodibenzofurans (unfiltered) 188.874 
OCDD 9.7 U 4.62 U J 16.53 \ ] b 2 E M P C 12.6 J 7.i U 13.1 U 1™™™.w„™.| 

OCDF ' 7 EMPC 2.46 U 4.5 9.3 U 8.6 U 5.9 U TJIJ ^ 
Pentachlorodibenzofurans (unfiltered) 556.593™' 
Pentachlorodibenzo-p-Dioxins (unfiltered) 1979.688 
TEQ 7.14 J 1032.69 4151.177003 4400 J 6.7 J 11J 
Tetrachlorodibenzo-p-Dioxins (unfiltered) 338.874 J 
Total Hepta-Dioxins 1.2 UJ 2.88 J 
Total Hepta-Furans 1.43 UJ 1.41 J 
Total Hexa-Furans 16.77 UJ 40.13 J 
Total HpCDD 5.8 UJ 6.2 UJ 6.7 U 4.4 UJ 3.7 EMPC 
Total HpCDF 3.4EMPC] 4.2 EMPC 4.8 U 2.4 UJ 7.6 EMPC 
Total HxCDD 45.6 EMPC 8.2 EM'P"C1 5 U 2.6 UJ 19.6 EMPC 
Total HxCDF 12 EMPC 99.2 J 3.2 U 17.6 EMPC "nTelJTl 
Total PeCDD 5.7 EMPC 3940 J 4.5 U 2.2 UJ 3.3 EMPC 
Total PeCDF 6.9 J 1140 J 2.9 U 3.8 JM i J 
Total Penta-Dioxins 118.37 J 125.42 J 
Total Penta-Furans 275.25 j " "  ̂  415.07 J 
Total TCDD 1.4 UJ 4460 J 16.4 EMPC 6.6 UJ 3.4 UJ 
Total TCDF 0.9 UJ 2710 J 2.3 U 1.2 UJ 1.1 EMPC 
Total Tetrachlorodibenzofurans, NOS (unfiltered) 541.784 
Total Tetra-Dioxins 1071.22 J ; 4350.55 J 1 
Total Tetra-Furans 113.44 J 129.63 J i 
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PARAMETER 

2,3,7,8-TCDD (filtered) 
Pentachlorodibenzofurans (filtered) 
Pentachlorodibenzo-p-Dioxins (filtered) 
Tetrachlorodibenzo-p-Dioxins (filtered) 
[Metals (Total) (ug/L) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Metals (Dissolved) (ug/L) 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Thallium 
Vanadium 

Appendix A 

Summary of Source Area Groundwater Analytical Data 


Source Area 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


MW04S MW05S MW05S MW-05S MW05S MW05S MW06S MW06S MW06S MW07D MW07D 
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 

2.604 U 
2.671 U 
3.621 U 
2.604 U 

45.7 U I. . 508 i43 U 54.5 J 91.3 J 
S.?' UJ 1 4.4 UJ 4.2 U 5.2 U 2.6 U 

55.i Cl I r ^ 88.6 63.2 54.4 U 32 

O.i u i 0.12 UJ 0.2 U 0.1 U 0.1 U 

I 6.7 u r 0.7 U 0.6 U ^ 6.7 U 0.7 U 
31100 ! '" ^ 27666 25900 r34900 ^ 14500 
1.3U i 12.9 1.5 U '"TFiin ' 3 

16 35.6 0.7 U 3.9 U 7.1 
5.2 4.8 0.7 U ^ 11.3 2.2 U 

3540 329 28566~n 26900 80.6 

1.5 UJ 1.5U 1.7U 2.4 UJ 1.5 U 
4370 1810 J 2910 3750 1680 

2290 593 1840 ' 1800 73.9 
3  U 12.8 2.3 J 3  U 3  U 

5230 J 4200 J 4090 J 5740 J 2700 J 
4  U " " " * 4U "3! 0.5 U 4  U 4  U 

51200 33200 J 29000 37666 23366 J 

5.7 U 5.7 U 6.2U 5.7 U '5.7 u  7 
3.2 0 3.2 U 1 2.1 3.2 U 32" j], 1 

22.7 UJ f 23 3UJ ^ 23.7 UJ 35.1 

( 
45.7 U 352 39.9 U 45.7 U 45.7 U 
2.6 U 3.6 UJ 4.2 U 5.3 U 2.6 U 
52.1 U 81 62.6 56.3 U 30.7 

0.7 U 0.7 U 0.6 U 0.7 U , 0.7 U 
30400 2'5866 ' 26400 36860" ' 14200 
1.6 UJ ' 5.5 1 U 2.9 U 1,3 U 

9.9 U 3  1 J 0.7 U 4.8 U ' 6.5 
2.2 U 3 4  J 0.7 U 11.2 2.2 U 

4150 — 238 28600 28200 13.1 U 
1.5 UJ 1 5  U 1.7U 1.5 UJ 1.5U 
4250 1720 ' 2970 1 3930 ^ ' 1620 
2350 ^ 564 i"860 """̂  1870 72.8 
3  U 5 4  J 2  J 3  U 3  U 

4910 J 
4  U 

] 3960 J 
4  U 

4110J 
6.5 U 

""iiooj 
'"" 4 u 

2530 J 
4  U 

47900 1 31700 J 29500 38800 22800 J 
5.7 U ' 5.7 U 6.2 U 5 7  U 5.7 U 
3.2 U  " i i 3.2 U 1.8 3 2  U 3.2 U 
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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 MW04S MW05S MW05S MW-05S MW05S MW05S MW06S MW06S MW06S MW07D MW07D 
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 

Zinc 17 UJ 14.8 UJ 2.7 UJ 17 UJ 30.8 U 
Semi-Volatiles (ug/L) 
1-methylnaphthalene 
2,4,6-trichlorophenol IOU * 10 U ^  ̂  IOU 
2,4-dichlorophenol 10 U 60 IOU IOU IOU 
2-methylnaphthalene :JO1J IOU ^ i6u IOU 1  " IOU 
4-methylphenol IOU 1 J IOU IOU IOU 
Acenaphthene IOU IOU IOU IOU 10 U 
Acenaphthylene IOU i o  u IOU IOU IOU 
Anthracene IOUJ IOUJ IOU i 6 u  j 10 UJ 
Benzo(a)anthracene IOU IOU 10 u IOU 1̂0 u j  j 
Benzo(a,e)pyrene 
Benzo(b)fluoranthene IOU IOU IOU 10 u IOU 
Benzo(g,h,i)perylene IOU IOU IOU 1 IOU i 6  u 
Benzo(k)fluoranthene iou T IOU IOU IOU IOU 
Bis(2-ethylhexv1)ehthalate ___^ IOU i 6  u 10 U ^ .^..^^ ^ .IQ-j] 1 

C3-benzene Isomer 3J 

C4-benzene Isomer 3 J 
Chrysene i o  u IOU IOU IOU IOU 
Dibenzo(a,h)anthracene 10 u IOU IOU IOU I O U 
Fluoranthene 10 u ioTj ' IOU, Toll IOU 
Fluorene 10 u IOU 10 U i JQ Ĵ I O U 
lndeno(1,2,3-cd)pyrene IOU i o  u IOU IOU IOU 
Naphthalene IOU 11 1J ÎQ-jj j IOU 
Phenanthrene IOU IOU IOU IOU IOU 
Propanoic Acid, 2-methyl-, 2,2-dimethyl-
Propanoic Acid, 2-methyl-, 3-hydroxy-2,4 
Pyrene IOU i o  u j 10 U IOU IOU 
Substituted Phenol total 

.  „ 
35 J 2 

Trichloropropene 
Unknown Alkyl Phenol 
Unknown Amide 
Unknown Phthalate 
Unknown Siloxane total 
Vanillin 
Volatiles (ug/L) 
1,1,2,2-Tetrachloroethane IOU _̂  1000 u 

_ _ ™ _ ^ 

1000 U 1700 U IOU IOU IOU 1 U I O U 
1,2,4-Trimethylbenzene io'o6u 2000 Uw i66o u ' IOU ^ 1 U 3  J 
1,2-Dibromo-3-Chloropropane 1000 u 2000 Uw i666u"j "* 1700 U 10 u •* IOU IOU 1 u 
1,2-DIBROMOETHANE IOU 1000 u 1000 u 1700 U 10 u IOU IOU 1 u IOU 
1,2-DICHLOROBENZENE IOU 1000 u 1000 u 1700 U 13 J 21 4 J 1 u IOU 
1,3,5-Trimethylbenzene iobou ' 2000 Uw i66o u iou "̂  1 u 
1,3-DICHLOROBENZENE IOU 1000 u i6oou 1700 U IOU 10 U ' " ' ' IOU 1 u 10 u 
1,4-DICHLOROBENZENE IOU 1000 u 1000 u 1700 U 6.2 J 5 J 3  J 1 u 10 u 
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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 MW04S MW05S MW05S MW-05S MW05S MWOSS MW06S MW06S MW06S MW07D MW07D 
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 

2-hexanone IOU 1766 UJ iou IOUJ IOU 
Acetone 1 ­ UJ 2000 Uw 3360 UJ IOU IOUJ ' 16 UJ 
Benzene 2 J i666 u 2000 i jw 1000 UJ 1700l) i 11 5 J 6 J 1 UJ IOU 
Bromoform IOU io66in 2000 Uw 1000 U 1700 U 10 U IOUJ I0I) '' 1 U IOU 
C3-benzene Isomer 
C7 Benzene Isomer 
Chlorobenzene 5 J '" io66 u 2000 'Uw^ 1000 U 1700 U 190 i66 58 1 U 1 i6u "^ 
Chlorodibromomethane 2000 Uw j 

Chloroethane ioD 1000 u 2000 Uw 1000 U 1700 U 14 J IOU IOU 1 u IOU 
Chloroform IOU h-^j'gggU 2000 Uw 1000 U 1700 U 16 U IOU 16 U 'i 1 u IOU 
CIS-1,2-DICHLC)R0ETHENE 7 J 520 J 1000 1200 J IOU 4 J 4 J 1 u IOU 

cis-1,2-Dichloroetliylene 1800 Jw 

Cyciohexane 10 U 2000 Uw 1700 U IOU 4 J IOU 
Cyclotrisiloxane, Hexamethyl-
Ethylbenzene IOU 1000 U 26'66 Uw 1600 u 1700 U r 2.7 J 7 J 1 ioU 1 1̂ U ^ IOU 
Indane , 
Isopropyl Alcohol 
ISOPROPYLBENZENE 10 U ^ io66u 1000 u 1700 U IOU 1 J IOU 1 u 16 u 
Laboratory Artifact total 
M e t h ^ c e t a t e IOU 2000 Uw_j 430 J IOU IOU IOU 

[Methyl tert-Butyl ether 2 J 2000 Uw 1700 U IOU IOU IOU 

Methylcyclohexane i6u '"' 2000 Uw 1760 U""l 13 5 J 10 U 
Methylene Chloride IOU 2o6_ojjn 2000 Uw 700 U nWuT j 3.6 J 20 U IOUJ 2U' IOU 
M-XYLENE & P-XYLENE ^o6ojj__^ 2000 U i 2  J 2U 
Naphthalene ^ i666u 2000 Uw 1000 U IOU 1 U 

N-PROPYLBENZENE i6o6u 1000 U IOU 1 U 
o-Xylene 1000 u 2000 Uw 1000 u 11 1 U 
P-ISOPROPYLTOLUENE 1000 u 1000 u IOU 1 U 

Tetrachloroethylene 
Toluene 

17 U 
IOU 

37566 
1000 u _, 

. _ _ _  ̂  
2666 Uw 

17000 
1000 u 

* 
1700 U 

IOU 
IOU 

i cTUj 
5 J 

IOU
IOU 

' 10 
1 U 

10 U
16 u

 J 
1 

Total Xylenes ^ .|Qy 1700 U 69 " T  J 1 IOU 
trans-1,2-Dichloroethylene IOU 1000 UJ 2000 Uw 1000 u 1706UJ IOU IOU _ _ _  ̂  1 '-' IOU 

Trichloroethylene 0.8 J ^ 2200 2400 Jw 1400 2560 IOU IOU 0.9 J 0.31 J IOU 
Unknown Alcohol i 4J 
Vinyl Chloride 3J *'no661jr"' 2666 Owl 1000 u 1760 U IOU IOUJ IOU " TTJ ' IOU 
Xylenes,m- & p­ 2000 Uw 

Pesticides & PCBs (ug/L) 
'Arocior-1254 

alpha-Chlordane 0.65 U 0.05 U O.OJJJj 6.632 J 0.05 U 
Dieldrin 0.1 U 0.1 U 0.1 u o.li ' 0.1 u 

gamma-Chlordane i 6765 u J 0.05 U h ' 0.05 U 0.049 J~ | 0.05 U 
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PARAMETER 


Dioxins and Furaris (pg/L) 

1,2,3,4,6,7,8,9-Octachlorodibenzo-p-Dioxin (unfiltered) 

1,2,3,4,6,7,8-HpCDD 

1,2,3,4,6,7,8-HpCDF 

1,2,3,4,7,8,9-HpCDF 


h,2,3,4,778-HxCDD 

1,2,3,4,7,8-HxCDF 

1,2,3,6,7,8-HxCDD 

1,2,3,6,7,8-HxCDF 

1,2,3,7,8,9-HxCDD 

1,2,3,7,8,9-HxCDF 

1,2,3,7,8-PeCDD 


n,2,3,7,8-PeCDF 

1,2,3,7,8-Pentachlorodibenzo-p-Dioxin (unfiltered) 

1,2,4,5,7,8-hexachloro(9h)xanthene 

2,3,4,6,7,8-HxCDF 

2,3,4,7,8-PeCDF 

2,3,7,S-TCDD 

2,3,7,8-TCDD (unfiltered) 

2,3,7,S-TCDF 

Heptachlorodibenzo-p-Dioxins (unfiltered) 

Hexachlorodibenzofurans (unfiltered) 

OCDD 

OCDF 

Pentachlorodibenzofurans (unfiltered) 

Pentachlorodibenzo-p-Dioxins (unfiltered) 

TEQ 

Tetrachlorodibenzo-p-Dioxins (unfiltered) 

Total Hepta-Dioxins 

Total Hepta-Furans 

Total Hexa-Furans 

JTotal HpCDD 
ITotal HpCDF 
ITotal HxCDD 
Total HxCDF 
Total PeCDD 
Total PeCDF 
Total Penta-Dioxins 
Total Penta-Furans 
Total TCDD 
Total TCDF 
Total Tetrachlorodibenzofurans, NOS (unfiltered) 
Total Tetra-Dioxins 
Total Tetra-Furans 

MW07S 
10/23/2002 

Appendix A 

Summary of Source Area Groundwater Analytical Data 


Source Area 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


MW07S MW07S 
2/22/2001 8/15/2001 

1 6.5 U 
3.6 U 
4.3 U 
4 U 

2.6 U 
4 U 

2.5 U 
3.9 U 
2.9 U 
3.5 U 
2.4 U 

2.7 U 
2.4 U 
2.4 U 

2.1 U 

T 3 . I EMPC 
7.2 U 

6.5 U ""̂  
3.9 U 
4 U 

2.7 U 
3.5 U 
2.4 U 

8.1 EMPC 
24.3 EMPC 

3.9 U 
2.1 U 
2.5 U 
2.4 U 
2.1 U 
2.4 Ci 
1.5 U 
2.4 U 
1.9 U 
2 U 

2.7 J 

1.4 EMPC 
1.5 U 
1.8 U 

1.4 U 

5.8 EMPC 
5.9 U 

0.28 J 

3.9 UJ""^ 
2.3 UJ 
2.4 UJ 

3.4 EMPC 
2.7 EMPC 

2.7 J 

1.8 UJ 
1.4 UJ 

MWOSS MWOSS MWOSS MW09S MW09S MW09S MW10B MWI OB MW10D 
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 

4.4 U 1 JJi) 6 U 4.3 U 2,2 U 
2.5 U 2.3 U 3.7 U 2.1 U 2.2 U 
3 U 2.7 U 4.4 U 2.6 U 2.5 UJ 

2.9 U ^ 2.4 U 1 3.8 U 2.8 U 2,6 U 
J 1.9 U 1.6 U 2.5 U 1.6 U 1.3 EMPC 

2.9 U 2.4 U J ^3.8 U 2.9 U 2,7 U 
1.8 U 1.7 U 2.4 U 1.6 U 1.7 U 

^ 2.8 U 2.4 U 3.6 U 2.8 U 2,6 U 
2.1 U 2.1 U 2.8 U 	 1,9U ^nr"" 2.5 U 2.1 U 3.2 U 2.4 U 2,5 U 

1 :j'j£, 1 .,5jj 2.2 U 1.7U ^ 2,1 U 

2 U 1.6 U 2.6 U 1.6U 1,6 U 
1.8 U 1.4 U 2.2 U 1.6 U 2 U 
1.9 U 5.1 J 18.2 10.2 2,5 U 

1 
1.5 U 1.1 U 1.8 U 1.4 U 1,8 U 

19.4 J 7.4 U 11.1 J 10.1 U 4,4 U 
5.1 U 7.5 U 6.7 U 6.1 U 4,7 U 

5.1 J 	 10J OUJ 

4.4 U 4.6 UJ "* 6 U 4.3 UJ 2,2 U J 
2.7 U 2.5 UJ 4.1 U 2.3 UJ 2,3 UJ •* 
2.9 U 	 2.4 UJ 3.7 U 2.8 UJ 23,4 EMPC 
2  U 1.7 UJ 2.6 U 1.7 UJ 1,3 EMPC 

2.5 U 2.1 UJ 3.2 U 2.4 UJ 8,9 EMPC 
1.9U 1.4 UJ 2.2 U 1.6 U J J 2UJ J 

1.9 U 5,1 UJ 18.2 10.2 UJ 5,8 EMPC 
1.5U 1.1 UJ 3.6 EMPC 1.4 UJ 1,8 UJ 
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PARAMETER 

| 2 A 7 , S - T ' C D D (filtered) 
Pentachlorodibenzofurans (filtered) 
Pentachlorodibenzo-p-Dioxins (filtered) 
Tetrachlorodibenzo-p-Dioxins (filtered) 
Metals (Total) (ug/L) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Metals (Dissolved) (ug/L) 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Thallium 
Vanadium 

Appendix A 

Summary of Source Area Groundwater Analytical Data 


Source Area 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


MW07S MW07S MW07S MWOSS MWOSS MWOSS MW09S 
10/23/2002 2/22/2001 8/15/2001 10/22/2002 2/21/2001 8/15/2001 10/22/2002 

i 

97,7 U 45,7 U 756 112 

^ -2u L 4-2 U 5,8'j SU 

, -̂̂ _̂- 32,6 U 31,8 17,3 
1 Q 2 7 i  j 0,1 U 0,59 U 0,1 U 

0,6 U 0,7 U 0,6 U 0,7 U 
31200 25900 15900 36100 

0,83 UJ 1,6 UJ 52,7 6 
11,2 ^  g_ : 8,3 3,7 

0,7 U 11.2 2,1 2,2 J 

.. 3i666 23300 "^ 8496 35300 
1,7 U 1.5 UJ 17 2,7 J 
2560 2290 3660 6810 
2680 2020 1106 3600 
4,5 3  U 11,2 3  U 

4540 J 4960 J 9670 J 13600 J 
0,5 U 4  U 0,5 b 4  U 
27100 35500 132000 151000 J 
6,2 U 5.7 0 ' 6,2 U _ ' 5 , 7  U 

1,6 3.2 U 10,9 32-y—1 

4,2 UJ 15,2 UJ 7,7 UJ 19,1 

77,2 U 45,7 U 509 84,2 J 
4,2 U 3,5 UJ 5,8 J SU 
34,4 31,9 U 21,2 17,3 
0,6 U 6,7 U 0,6 U 0,7 U 
32760 25306 '' isToo"' 37"806 

i,i U 2,1 UJ 43,5 6,7 
11,8 7,6 U 8,1 5,2 

0,7 U 7,6 0,71 J 2,4 J 

33500 23200 7690 36800 
1,7U 1,5 UJ 2,3 J 3,8 
2630 2240 3660 ^ . _ _ 

2800 1990 1070 3760 
4,4 3 U "̂  10,9 3 U 

4750 J 4760 J 9650 j  " 14100 J 
0,5 U ' Tu~ 0,5 U 4 U 
28600 35000 132000 iBiooo J 
6,2 U 5,7 U 6,2 U 6,2 J 

1,7 3,2 U 9,1 3,2 U 

MW09S 
2/21/2001 

85,3 U 

4,2 U 

9,7 


0,33 U 

0,6 U 

28600 


6,6 

14 

1,7 


esi'oo 

1,7 u 

6860 

4480 


30,9 

3676 J 

6,5 U 

40500 

8,6 J 

3,5" 


55,1 J 


74,7 U 

4,2 U 


9,1 

0,6 U 

27500 


6,5 

13,5 


0,7 U 

66200 

1,7U 

6550 

4280 

'36,4 


3480 J 
g^g-jj—1 
39666 
6,3 J 
3,2 

MW09S MWI OB MW10B MW10D 
8/15/2001 10/22/2002 8/23/2001 10/22/2002 

88,6 J 57,4 U 
6,8 U 2  U 
12,7 j 35,3 
6,1 u 0,87 UJ 
6,7 u 6,4 U 
23000 32800 

3,1 20,7 U 
2,2 J 2,6 
4  J 7,3 U 

49100 391 U 
3,8 2UJ 

5 3 5 0  ! 4030 
5530 1 407 
3  U 44,5 , 

4520 J 5040 J 
4  U 0,92 

31600 J 46300 
5,7 U 5,6 U 
3,2 U 0,9 U j 
23,8 81,7 0 "^ 

69,3 J 19U 
6,8 U 2  U 
I I S  J 32,8 
0,7 U 0,4 U 
'2330''6 J 31000 

3,9 4,7 0 "1 
2,7 J J 1,2 UJ 
2,2 U 7  U 
48400 212 U 
1,5 U 14,8 U 
5390 3800 
5590 383 '' 
3  U 32,2 U 

4510 J 4650 J 
4  U 1,1 

'3226'6 J "" 44300 
6,9 J 5,6 U , 
3,2 U 0,'9 U 
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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 MW07S MW07S 
10/23/2002 2/22/2001 

Zinc 6,2 UJ 
Semi-Volatiles (ug/L) 
1 -methylnaphthalene 
2,4,6-trichlorophenol IOU 
2,4-dichlorophenol IOU 
2-methylnaphthalene IOU 
4-methylphenol 1 J 
Acenaphthene IOU 
Acenaphthylene IOU 
Anthracene IOU 
Benzo(a)anthracene 1 ^ 
Benzo(a,e)pyrene 
Benzo(b)fluoranthene j 10 U 
Benzo(g ,h ,i)perylene IOU 
Benzo(k)fluoranthene IOU 
Bis(2-ethylhexyl)phthalate IOU 
C3-benzene Isomer 
C;4-benzene Isomer 
Chrysene IOU 
Dibenzo(a,h)anthracene IOU 
Fluoranthene IOU 
Fluorene I IOU 
lndeno(1,2,3-cd)pyrene IOU 
Naphthalene IOU 
Phenanthrene IOU 
Propanoic Acid, 2-methyl-, 2,2-dimethyl-
Propanoic Acid, 2-methyl-, 3-hydroxy-2,4 
Pyrene IOU 
Substituted Phenol total 
Trichloropropene 
Unknown Alkyl Phenol 
Unknown Amide 
Unknown Phthalate j 9J 
Unknown Siloxane total 
Vanillin 
Volatiles (ug/L) 
1,1,2,2-Tetrachloroethane 1 U IOU 
1,2,4-Trimethylbenzene 1 U / 
1,2-Dibromo-3-Chloropropane 1 U IOU 
1,2-DIBROMOETHANE 1 U IOU 
1,2-DICHLOROBENZENE 1 U IOU 
1,3,5-Trimethylbenzene 1 U 
1,3-DICHLOROBENZENE 1 U IOU 
1,4-DICHLOROBENZENE l l  j j IOU 

MW07S 
8/15/2001 
i4,2 UJ 

IOU 
IOU 

j IOU 
1 IOU 

IOU 
IOU 
IOUJ 

IZJOU 

IOU 
'" IOU 

L j l i i L 
IOU 

:jyg 
IOU "" 

l _ _ 
10 U  ! 
IOU 
IOU 
IOU 

IOU 

3J 

4J 

7J 
1 J 

IOU 

"~"lFuJ 
JOJJJ 

MWOSS 
10/22/2002 

1 U 
93 J 
1 U 
1 U 
1.9 
25 
1 U 

0.53 J 

MWOSS MWOSS 
2/21/2001 8/15/2001 

L 5-3 UJ 19.4 U 

IOU 2J 
IOU IOU 
IOU IOU 
3 J IOU 

IOU IOU 
IOU IOU 
IOU IOU 
IOU 1 ^̂ ou 

IOU , IOU 
iou IOU 
IOU IOU 
1J L 2  J 

IOU IOU 
IOU IOU 
IOU IOU 
10 U j IOU 
10 u IOU 
i 6 u i IOU 
1J IOU 

IOU IOU 

45 j_7 

IOU IOU J 

IOU IOU 
IOU IOU 
1J IOU 

IOU IOU 
IOU loDf j 

MW09S 
10/22/2002 

1 u 
1 u 
1 U 
1 u 
1 u 
1 u 
1 u 
1 u 

MW09S MW09S MWI OB MWI OB MW10D 
2/21/2001 8/15/2001 10/22/2002 8/23/2001 10/22/2002 

! 76 J 20.2 U 108 U 

IOU IOU IOU 

IOU IOU IOU 

IOU IOU IOU 

IOU IOU ' 1̂0 U 

IOU IOU IOU 

IOU IOU t IOU 

IOU IOUJ IOU 


IOU IOU i iou 
IOU IOU 10 u 

i'o^u IOU *" IOU 

IOU IOU i6ij 

IOU IOU IOU 


IOU IOU IOU 
IOU IOU IOU 
IOU IOU IOU 
10 u IOU 10 U 
IOU IOU IOU I 
IOU IOU IOU 
IOU IOU IOU "̂  

IOU IOU .|QJ] 1 

2J 

IOU IOU ^ 1 u IOU 1 u 
1 u 1 u 

IOU IOU 1 u 10 u 1 u 
IOU IOU 1 u 10 u 1 u 
IOU IOU 1 u IOU IU 1 

1 u I U ^ 
10 u IOU 1 u IOU 1 u 
10 u 1 u 10 U 1 u lOiLJ 
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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 MW07S MW07S MW07S MWOSS MWOSS MWOSS MW09S MW09S MW09S MWI OB MW10B MW10D 
10/23/2002 2/22/2001 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 

2-hexanone IOU 6J IOU IOUJ 1 IOU IOUJ IOU 
/Sicetone IOU 10 UJ i i  u 1 IOUJ 35 U 13 UJ IOUJ 
Benzene 1 U IOU IOU 10 6J 4J 9,7 1 J 21 ^ 1  U IOU 1 U 
Bromoform i U 1 :jg-jrj r"" 2 J 1 U 10 U 10 U 1 U ^ O  U IOU 1 U 10 U 1 .-.-̂  : 
C3-benzene Isomer 6J 
C7 Benzene Isomer '29 J 
Chlorobenzene _ !  _ 1 ̂  ,' " i o  u IOU 23 10 40 3,4 1 J IOU 1 u 10 U T  u ' 
Chlorodibromomethane 
Chloroethane i UJ IOUJ IOU 1 U IOUJ IOU 0,47 J IOUJ IOU 1 u 10 U 1 u 
Chloroform 1 U IOU i o u  ' i U 10 U IOU I  U IOU IOU 1 ,  7 •" 10 U 4.i 
CIS-1 ,2-DICHLOR6ETHENE 1 U io  u i6  u a  i ' IOU io U '' 14 2J 12 1 u 10 U 1 U 
cis-1,2-Dichloroethylene 
Cyciohexane "noMU f i6u I IOU iou .lOQ i6u 1 IOU 
Cyclotrisiloxane, Hexamethyl­ 6J 
Ethylbenzene j 1 U *" i6u l6 U 2.4 i  j IOU 1 U IOU iou 1 u IOU , .. -̂ . 
Indane j 9J 
Isopropyl Alcohol i 1 ^.j.......^ 
ISOPROPYLBENZENE 1 U 1 iou r iou 2 10U fou 1 U IOU IOU ' Tu IOU 1 U 
Laboratory Artifact total 44J_2 
Methyl Acetate iou 6J IOU iou IOU 10 u IOU 
Methyl tert-Butyl ether io  u ' 1J IOU IOU IOU 10 u IOU 
Methylcyclohexane ibu 10 U IOU 10 u IOU IOU IOU 
Methylene Chloride 2U IOU IOUJ 2U IOU 10 UJ 2U i6u ' i6 u'j ' '2U "" IOU 2U 
M-'XYLENE & P-XYLENE 2U 13 2U 2U '2U 
Naphthalene 1 U 1,7 __ 1 U 1 U "" 1 U 
fvJ-PROPYLBENZENE 1 u 1 7,4 1 U 1 U rci 
o-Xylene 1 u 15 1 U 1 U 1 u 
P-ISOPROPYLTOLUENE 1 u 1,2 1 U 1 U 1 u 
Tetrachloroethylene 1 u iou 10 u 1 U IOU 16 U 3,3 2J 21 U 0,25 J IOU 0.39 J 
Toluene 1 u 5J IOU ^ 14 1 1 J IOU 1 U IOU 10U 1 U i o  u 1 U 
Total Xylenes 
trans-1,2-Dichloroethyl6ne 1 UJ 

IOU 
IOU 

10 u 
IOUJ 6' i2l 

—JZL^H-
T o u  j

 '̂̂  
 i 6u  j 1 U 

IOU 
IOU 

IOU 
IOUJ 1 U 

IOU 
IOUJ 1 U 

Trichloroethylene ' iTj ' IOU 10 u 2-3 IOU ^ i6u 0,72 J IOU 1 J 1 u. IOU 1 U 
Unknown Alcohol 
Vinyl Chloride 1 U 10 UJ 10 u 0,72 J ^ IOUJ IOU 14 IOUJ I 6 J "  I 1 U IOU 1 U 
Xylenes,m- & p­ __̂  _ _ _ L _  Z , 
Pesticides & PCBs (ug/LJ 
Aroclor-1254 , 
alpha-Chlordane 6.65 U ^_ao5u 0,05 U 0,6'5 u 0,05 U 0,05 1) 0,05 U 
Dieldrin 0.1 U 0.1 u 0,1 u 0,1 u 0,1 u 0,1 U 0,1 u 
gamma-Chlordane 0.05 U 0.018 J 0,05 U 0,05 U 0,05 U 0,0511^ 0,05 U 
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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 MWI IB MWI IB MW11M MW11M MW11S MWI IS MW12B MW12B MW12D MW12D 
8/23/2001 10/23/2002 8/22/2001 10/23/2002 8/22/2001 10/24/2002 8/22/2001 10/24/2002 S/22/2001 10/24/2002 8/22/2001 

Dioxins and Furans (pg/L) 
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-Dioxin (unfiltered) 
1,2,3,4,6,7,8-HpCDD 6.5 U 3,6 U 3,8 U "*" 3,7 U 4.2 U __3u9LI 
1,2,3,4,6,7,8-HpCDF 3.9 U 1,8U 1,7U 2,1 U 5.6 U 2JIJ 1 
1,2,3,4,7,8,9-HpCDF _ _ 1 2,2 UJ 2,4 UJ ! 2,4 UJ 2.5 UJ T 2,7 UJ 
i,2,3,4,7,8-HxC'bD r 4,3 U 2,3 U 1 2,3 U 1 2,5 U 2.6 U 2,7 U 

1,2,3,4,7,8-HxCDF 
li,2,3,6,7,8-HxCDD 1

'3U 
 4Ju 

2,9 EMPC 

ri2:4U 
1

p
 1,5 U

 2,4 U
 j 

I 
i , 5 U 

J _ _ _ ^ 
3,1 U 
2 J  U 

LLMJJ
r^fJu

 _, 
s 

1,2,3,6,7,8-HxCDF 3,1 U 2,8 U 1,5U 1.5 U 1,6 U I 'SU j 
1,2,3,7,S,9-HxCDD 4,4 U 2,4 U 2,3 U 2.4 U 2,6 U 2,7 U 
1,2,3,7,8,9-HxCDF 4 EMPC 1,SU 1,9U 1.8 U 2  U 2,1 U 
1,2,3,7,S-PeCDD 3,5 U 2,5 U 2,3 U 1.5 EMPC 2,8 U 2,7 U 
1,2,3,7,8-PeCDF 1 'iFu 1 1,9 U 1,7U 1.9 U 1 ^ .gU ^JjQ j 
1,2,3,7,8-Pentachlorodibenzo-p-Dioxin (unfiltered) 
1,2,4,5,7,8-hexachloro(9h)xanthene 
2,3,4,6,7,8-HxCDF 3  U 1,4 U 1,5U 1 1.5 U L_ lJ iL_. 1,7 U 
2,3,4,7,8-PeCDF 2,7 U 1,8 U 1,6 U 1.8 U 1,9U .^.^ 1 
2,3,7,8-TCDD 35-y '2,3 U 1,9U 2.2 U 4,7 U 2,7 U "̂  
2,3,7,8-TCDD (unfiltered) 
2,3,7,8-TCDF 2.8 U 1,7U 1,8 U 1.5U 1,7 U 1,8 U 
Heptachlorodibenzo-p-Dioxins (unfiltered) 
Hexachlorodibenzofurans (unfiltered) 
OCDD "i6,2EM'PC 11,1 EMPC 4,8 U 7.4 U 19,5 U '̂  • ^ 6,2U 
OCDF 6,7 U f l , 6  U 5,1 EMPC 5.2 U 17,2 U 5,4 U 
Pentachlorodibenzofurans (unfiltered) 
Pentachlorodibenzo-p-Dioxins (unfiltered) 
TEQ OUJ OUJ OUJ OUJ OUJ OUJ 
Tetrachlorodibenzo-p-Dioxins (unfiltered) 
Total Hepta-Dioxins 
Total Hepta-Furans 
Jota l Hexa-Furans 1 

Jota l HpCDD" '6,5 UJ 3,6 UJ 3,8 UJ 3.7 UJ 9,1 EMPC 3,9 UJ 
Total HpCDF 4,3 UJ 2UJ 1 1,7 UJ 2.3 UJ 5,6 UJ 2,5 D'j "1 
Total HxCDD 4,4 UJ 6,9 EMPC 8,2 EMPC 29.5 EMPC 6 EMPC 31,1 EMPC 
Total HxCDF 4 EMPC 5,7 EMPC 1,6 UJ 1.6 UJ 3,1 UJ 1,3 UJ 
Total PeCDD 3,5 UJ 2,5 UJ 2,3 UJ 6.1 EMPC 2,8 UJ 13,9 EMPc] 
Total PeCDF 2,8 UJ 1,8 UJ 1,6 UJ 1.8 UJ 3,9 UJ 2,2 UJ 
Total Penta-Dioxins 
Total Penta-Furans 
Total TCDD ' 3,5 UJ 14,1 EMPC 44,6 EMPC 11.1 EMI^C 11,2EMPC: 15,6 EMPC 
Total TCDF 7,5 EMiPCj 3,9 EMPC " 10,8 EMPCI 10.1 EMPC 1,7'uj ] 7,6EM"PC1 
Total Tetrachlorodibenzofurans, NOS (unfiltered) 
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 


North Providence, Rhode Island 


PARAMETER MW10D MWI IB MWI IB MW11M MW11M MWI IS MWI IS MW12B MW12B MWI 2D 
S/23/2001 10/23/2002 8/22/2001 10/23/2002 8/22/2001 10/24/2002 8/22/2001 10/24/2002 8/22/2001 10/24/2002 

2,3,7,S-TCDD (filtered) 
Pentachlorodibenzofurans (filtered) 
Pentachlorodibenzo-p-Dioxins (filtered) 

iTetrachlorodibenzo-p-Dioxins (filtered) 
Metals (Total) (ug/L) 
Aluminum 46,1 U 67,4 U 85,4 U 383 4980 

Arsenic 2U 2U 2U 3,5 UJ 2,2 'UJ 

Barium 53,5 46,6 ^_J28 66,7 88,5 

Beryllium 0,9 UJ 0,36 UJ 0.84 UJ ' 0,92 CO 1,5 UJ 

Cadmium 0,54 0,4 U 0.4" U 0,4 U a4u 
Calcium 24300 13800 18500 15100 44600 

Chromium 2,8 U 3U 3.1 U 20,4 U 15,4 U 

Cobalt 1,2 0,7 U 0.7 U 5,3 6,2 U 

Copper i0,3 U 8,1 U 7.1 U " " ' 8,8 U 13,7 U 

Iron _ g2 g [, 80,6 U 1 32,3 UJ 1 618 U 3970 ' 

Lead i ,3 UJ ' 1,3 UJ I 1,3 UJ 18 U 4,6'j i 
Magnesium 3520 1730 2060 2060 4500 1 

Manganese 899 110 662 239 210 i 

Nickel 153 6,1 U 4,9 U 38,7 14,1 U j 

Potassium 4900 J 2630 J 3200 J 3230 J 3690 J j 

Silver 0,73 0,7 U 0,7 U 0,7 U 0,78 UJ ^ 

Sodium 61300 16600 30500 32000 42700 

Thallium 5,6 U 5,6 UJ 5,6 UJ ! 5,6 U 5,6 UJ 

Vanadium 0,9 U 6,9 U 0-9 0 ~ Z  J 0,9 U 6,3 
fenc 23,8 U 54,9 U 25,9 U 56,7 U 56,3 U 

Metals (Dissolved) (ug/L) 
Aluminum 33,5 U 43,6 U 108 U 70,2 U 178 
Arsenic 3,4 UJ 2U 2U 2,7 UJ 2U 
Barium 53,3 41,1 124 58,5 51,7 

Cadmium 0,65 0,56 J 0,4 U 0,4^ 0,4 U 

Calcium _ . _  „ 14506' i 18200 , i'44'60 38300 ^ 

Chromium ' 2.3 U 1,1 U 0,6 UJ 2,8 U 4,4 U 

[Cobalt 0.7 U '6,7 u 6,7U 2,2 U 1 6,7 U 
Copper 8U 8,4 U 7,8 U '7,i 0 1 6,2 U 

Iron 52.1 U 25,5 UJ 35 UJ 174 U 1 500 J 

Lead 1.3 UJ 1,3 UJ 1,3 UJ 1,3 UJ i 1,3 UJ 

Magnesium 3500 1760 2060 1930 j 2870 

Manganese 909 119 595 209 i 134 
isiickel _ Z I  J i'52 6,9 U 4,8 U 52,2 7,1 U 

Potassium 4890 J 2780 J 3100  j " 3080 J 3680 J 

Silver 1,1 6,7 U 6,7 U 0,82 0,7 U 

Sodium 61400 i736o 36066 31260 is^sb'o 
Thallium 5,6 U 5,6 UJ 5,6 UJ 5,6 U 5.6 UJ 

Vanadium 0,9 U 0,9 U 0,9 U 0,9 U 1,9 

MW12D 
8/22/2001 

3 7 ' i i r j 
2,8 UJ 
32,6 

0,79 UJ 
0,4 U­
13500 
0,9 UJ 
0,7 U 1 
8,1 U 1 
39 4(3 ^ 
3,8 UJ 
?936 •* 
i34 

2,9 U 
2490 J 
0,7 U 
26200 
5,6 U 

o j ^ l j 
30,3 U 

19U 

2U 

32,3 

0,4 U 
13600 
8,9 U 
1,2 UJ 
7,2 U 
105U'~~^ 
3,5 UJ 
1920 
134 1 

6,9 U 
2450 j 

1,4 
26O60 I 
5,6 U 
0,9 U 
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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 MWI IB MWI IB MW11M MW11M MWI IS 
8/23/2001 10/23/2002 8/22/2001 10/23/2002 8/22/2001 10/24/2002 

Zinc 26 U 65.2 U 51.3 U 

Semi-Volatiles (ug/L) 
1-methylnaphthalene 
2,4,6-trichlorophenol IOU i o  u IOU 
2,4-dichlorophenol IOU IOU IOU 
2-methylnaphthalene 10 U IOU IOU 

4-methylphenol 10 U i o  u IOU 
Acenaphthene 1 iou i o  u r i6 u 
Acenaphthylene IOU 1 IOU iou 
Anthracene IOU io u ^ i6u 
Benzo(a)anthracene IOU IOU IOU 
Benzo(a,e)pyrene 
Benzo(b)fluoranthene I O U j _ :jo-j-j 
Benzo(g,h,i)perylene IOU IOUJ IOUJ 

Benzo(k)fluoranthene 10 U L IOU i6u 
Bis(i2-ethylhexyl)phthalate 10 U 10 u 10U 

C3-benzene Isomer 
C4-benzene Isomer 
Chrysene IOU 10 u i6u 
Diben2o(a,h)anthracene IOU i o  u IOU 

Fluoranthene 10 U IOU IOU 

Fluorene IOU IOU IOU 

lndeno(1,2,3-cd)pyrene IOU IOU IOU 

Naphthalene IOU IOU IOU 

Phenanthrene IOU 1 IOU IOU 
Propanoic Acid, 2-methyl-, 2,2-dimethyl-
Propanoic Acid, 2-methyl-, 3-hydroxy-2,4 
Pyrene IOU IOU 10 u ' 
Substituted Phenol total 
Trichloropropene 
Unknown Alkyl Phenol ^ 
Unknown Amide 
Unknown Phthalate 
Unknown Siloxane total 
Vanillin 
Volatiles (ug/L) 
1,1,2,2-Tetrachloroethane IOU 1 u IOU 1 U IOU 1 U 

1,2,4-Trimethylbenzene 1 u ^ 1 U 1 U 
1,2-Dibromo-3-Chloropropane IOU 1 U ' IOUJ 1 U IOUJ 1 U 

1,2-DIBROMOETHANE IOU 1 U IOU 1 u IOU 1 U 
1,2-DICHLOROBENZENE IOU 1 u IOU 1 u IOU 1 U 

1,3,5-Trimethylbenzene 1 u "̂  1 u 1 U 
1,3-DICHLOROBENZENE IOU 1 u IOU 1 u IOU 1 U 
1,4-DICHLOROBENZENE IOU 1 u 10 u 1 u IOU 1 U 

MW11S 
8/22/2001 

L 49.4 U 

10 u 
IOU 
IOU 
IOU 

rii6u 
IOU 
IOU 
IOU 

'"'""ToTi 
1. IOU 

IOU 

IOU 


IOU 
IOU 
IOU 

i61i ' 
. IOU 

IOU 
IOU 

_ _ 1 0 U I _ , 

IOU 

IOU 
IOU 
IOU 

IOU 
IOU 

MW12B MW12B MWI 2D MWI 2D 
10/24/2002 8/22/2001 10/24/2002 8/22/2001 

3379 U 18,3 U 

10 U IOU 
IOU "~niirn 
IOU iou ' 

L iou r IOU 

•" iou 1 J 10 D """""I 
' " 10 u i o u 
!• ;,-Q j ] ^ i6 u 
^ ' " " l O U iou 

' I O U 10 u 
IOUJ IOU 
IOU IOU 
10 U IOU "I 

idu I O U 
IOU I O U 
IOU I O U 
IOU I O U 
IOU I O U 
IOU lo'yZI] 
IOU IOU 1 

IOU 10U 1 

1 U 1 u ToTrn iFu 1 
1 U 1 1 u 
1 U IOUJ 1 u 10 u 
1 U IOU 1 u IOU 
1 U : j j [ j 1 u I O U 
1 u 1 u 
1 u IOU 1 u I O U 
1 u 10 u 1 1 u IOU 1 
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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 MWI IB MWI IB MW11M MW11M MWI IS MWI IS MW12B MW12B MWI 2D MWI 2D 
8/23/2001 10/23/2002 8/22/2001 10/23/2002 8/22/2001 10/24/2002 8/22/2001 10/24/2002 8/22/2001 10/24/2002 8/22/2001 

2-hexanone IOU IOUJ IOUJ IOU IOUJ 16 U 
Acetone IOUJ ipuj IOUJ 16 UJ IOUJ 10 UJ 
Benzene IOU 1 U IOU 1 U IOU 1 U IOU 1 U IOU 1 U IOU 
Bromoform IOU 1 U IOU 1 U IOU 1 U IOU 1 U IOU 1 U IOU 
C3-benzene Isomer 
C7 Benzene Isomer 
Chlorobenzene IOU 1 U IOU 1 U i 6  u 1 U IOU 1 U i .i'6u 1 U IOU 
Chlorodibromomethane 
Chloroethane IOU 1 UJ 3 IOU 1 UJ IOU 1 UJ IOU 1 UJ 16 u 1 U YQ"|J"- • 

Chloroform 16 U 1 u i :jOL) 1 U ' 16 u 1 U IOU 0.25 J 160" 1 U i6u 
CIS-1,2-DICHLOROETHENE IOU 1 u IOU 1 U 16 u 1 U IOU 1 U i6u I  U 16 u 
cis-1,2-Dichloroethylene 
Cyciohexane IOU IOU i'ou IOU IOU IOU ' 
Cyclotrisiloxane, Hexamethyl-
Ethylbenzene IOU i 1 u IOU 1 1 u iou  ̂ ­̂  Q IOU . ^ _ io'u 1 U ^ ;iO-jj  ­ j 
Indane j 

Isopropyl Alcohol NJ s­ Î J 
ISOPROPYLBENZENE IOU 1 u iou i u i o  u i  u IOU i u IOU 1 U IOU 
Laboratory Artifact total 
Methyl Acetate IOU IOU IOU IOU IOU IOU 
Methyl tert-Butyl ether IOU IOU """HFu ' IOU ' :f3Xr^ IOU 
Methylcyclohexane IOU IOU IOU IOU IOU 1 ^^.^ 
Methylene Chloride IOU 1 2U IOUJ 2U i 6u  j 2U IOU 2U IOUJ 2U ^ IOU 
M-XYLENE & P-XYLENE 
Naphthalene ' n r 1 u 

2U 
1 U 

2U 
1 U 

2U 
1 U 

2U 
1 U 

N-PROP'YLBENZE"NE 1 u i U 1 U 1 u i  u 
o-Xylene 1 u 1 U 1 U 1 u 1 U 
P-ISOPROPYLTOLUENE 1 u ^ ^  u 1 1 U 1 u 1 U 
Tetrachloroethylene IOU 1 u IOU 1 u IOU 1 U i'67Lr~'"' 0.89 J IOU ' 0.64 J i Ts 
Toluene IOU Tu 16 u 1 u iou I  U "Hiolj ' 1 U ioTJ 1 1 U IOU 
Total Xylenes IOU IOU iou IOU IOU [IIJOU 
trans-1,2-Dichloroethylene ÎQ-jJ] 1 UJ IOUJ 1 UJ IOUJ 1 UJ IOUJ 1 UJ i 6 u  j ^ 1 U ^ • Q U  J 

Trichloroethylene IOU rTTuT IOU 1 u iou 1 u iou 1 U iou 1 U IOU 
Unknown Alcohol 
Vinyl Chloride 10 u 1 u 10 u 1 u 10 u 1 u 10 u 1 U 'iou 1 U IOU 
Xylenes,m- & p­
fpesticidies & PCBs (ug/L) 
Aroclor-1254 
alpha-Chlordane 0,05 U 0.05 U 0,05 U '1 0.05 U 0.05 U 0.05 U 
Dieldrin 0,1 u 0.1 U 0,1 u 0.1 u 0.1 u ' 0̂.1 'u 1 
gamma-Chlordane 0,05 U 0.05 U 0,05 U OOSTJ ' 0.05 U [ 0.05 U 1 
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TABLli:  B l 

C. \LCliHTIO.N OF ClIEMlCJlL CA-S'CER RISK.S A.N'D NON-C-<.SCER ll.\Z.4KDS - REASONABLE M.«1.VIU,\1 E.VfOSURE USI.\0 THE 2003 DIOXIN TEQ SLOPE F.4CIOU- CURRENT/FUTURE- UriLI'l 'Y WORKER- ADULT 


.SOURCE AREA 
CE.STREDALE MA.\'OR RES TORATiO.V PROJECT SUPERFU.ND SITE 

.NOK'ril PROVIDE.NCE, RHODE BL.AVD 

SCENARIO TI.\IEFR.\MF,: ClIRRENT.'Fin'lJRE 
RECEPTOR POPULAl ION: l iTr i lT  V WORKER 
RECEPTOR A C ; E  : A D U L  P 

MEDIUM 
EXPOSURE 

MEDIUSI 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
1 

CHEMICAL 

EPC 

V A L U  E UMT S

CANCER RISK CALCUL.-tTfflNS 
INTAKE/EXPO.SURE 

CONCENIRATION 

VALUE UMTS 

CSK.TINIT RISK 

VALUE UM1S 

C.\NCER RISK 

-VO.V-CA.VCER HAZARD CALCLT.ATIONS
INIAKE/EXPOSURE 
CONCE.STRATION 

V..iLUE UNITS 

RIU.'RfCni) 

UNIIS 

HAZARD 
QDOTiENT 

| 

GROIJND OROiiND W.VrEU CiROUNDW,\TER DERMAL 
WATER 1 J..4~TrimahyllJC!ixeni: 0.093 m?.'l NC NC ND 

1..',.'!-Tri mcihyibeitj^cne O-Ofil mg'l NC NC l.CE-02 nig'l;g''d:;-y 
L-l-Dichlnrohcn7.c!5e O-OilS mo-'l 3,8E0S mg'?:g''day 5.4E-03 (raL-..''Kg''dayJ-l 2.E-I0 2.7.E-0(> n-.g'1;t;.''dav 7.0E-02 nig,'lig'day •l.E-05 
BeiucRC 0.021 moO j.SEOll mg'itg'day .'i-?E-02 (n;L;.'kg''day)-l 2.E~09 2.7.E-06 n-.g.'kS.'day 4-0E-03 nig',;,u>.''dsy 7.F-0.1 
r ';5loipbcn,:cnc 0.16 in..' . NC NC 4.6E-0-'; rngTia/day 4.OE-OI ntv/ki-v'day I.E-iU 
n'.loa-.jbrm it.00-11 m.' 4-2E-09 mg'Kg-'day NA 3-0E-07 osg.'kg.'day i-OE-01 n;g.'ic|j,'day ,:i.E-06. 
:is-l.:.DichiffiWthc!!i' 1.6 [no- NC NC 3.0E01 n)g.'kg'd3y 
Ethylbcii^aic 0-007 •no'l NC NC 3.3.E-U6 n-.g,l!!i'day 5.0E-01 ™s.'tg'day 7.E-06 
Isoprî pyJ ..ViCOhoi 0-07 ins-1 NC NC ~ ND 
Mctiiy;c>-c!ohcxanc 0-013 mg'1 NC NC ND 
rciracli'oy.-.c!bcne 6! mg'l <l-2E-04 mg'Kg'day .•i.'iE-Oi (n;ĵ 'l<g,''dayj-l 2.E-04 2.9E.U2 mg-'ky.'day i.OE-OI nlg.'ktf.''d.-:y l E O  i 
Toial Xyicn-̂ j; 0-069 m,g'' NC NC - 4.0E-01 n)g.'k!i'di.y 1 

Trichlviroctlu-nc 2..1 mg'l 4.SE-(lf. mg-Kg-'day -'i.9E.03 (i-(;,V.''>;g''day)-. 1 3-E-OS 3.3E.04 nig'ks.'day 3-OE.04 nig.'kg''day i.F.̂ 00 [ 
Viiiy! Chloride; 0.027 mgl I-TE-IW .ng'Kg-'day 7.2E-0! (n;g.''K,g''day)-l l.E-OS l.2t;-0!i n-.g.'is.'Biiy 3-OE-03 n;;̂ .'kg,''day 4.E-(U 
2,4,f,-Tridiloioptit'r;0'E 2.9 mg'l 2.5E.05 mg'Kg'diy l-lE-02 (mi'/Ka''iiay)-l 3.E-07 l.SE-03 o^g-'kg.'day 1-OE-03 n;s.'-kg.'day 2.E'00 
Be!i?.ffl'a)ar.thracci!e 0.0037 mg'l 5-^E-07 mg'Kg-'diy /-lE-Oi (iaiL'/»:g''dayj-l 4.E-0­ 3.7.E.05 mg''kg,'"d,ay J-CE-Ol m-^'ksJdRy l.E-O-i 
Besv.frt'bjlluor.'imlieriC 0.l'.02.'̂  mg'l 6-3E.97 mg'Kg.'diy ".JE-OI (mi'ApJday'i-l 5.E-07 4.4E.05 ir.g'ltg.'d.ay 3-OE-Ol ni^A'g^'day i,E-a.i 
Bcn?.i:4kjniy)r3.';lhcnc 0.0029 mg'l 7.:.E-02 (nii;.'>;g''day)-l 3-OE-Ol !i)g/kii''day 

Bi.s(2.-cll'.yllic\yllpl!thaia-L' O-OIl mg'l 5-«E.07 mg'>.g-'day 1.'IE-02 (ni.^'kg''dayj-l 8.E-09 S.SEO-i mg'kj'Ainy i-CE-Ol m,!^'k-!.v'Jay -t,E-04 
ChKsmr. 0.0039 mg'l 5,C;E-07 mg'Kg''day 7..1E-03 (n;:;.';;.R,''dayi-i 4.E-r)9 3.9E-0.5 nig-'k,g'day • 3.0E-0I mg.'ki?/day l.E-M 
liidc-nm 1 ,.•'.,3 -CG)i)y7rr.c 0.002 mg'l 5-2E-07 mg'Kg'day 7.:.E-0I (n;g.').g''day)"] 4.E-()7 3.6E-0-'; tn&.t:g.'d;iy 3.0E01 niyr'kit.''di;y l.E-O-i 
^^'^lh!.h3^cnc O.on mg'l NC NC 5-7F-06 n;gl!.g.'day 6-0E-31 ni^/ka- 'dsy l.F,05 
TEQ -1-3S.;7E.U6 mg'l 9-9E-10 mg'3Lg''day 1 .OEiOo i'n;j;.'Kg''day')-! I.E-OJ 6.9E-Ufi n'̂ i'lcg.'Gny ND 
Mmtittutv. 
ChtCEHium 

0-5i)9 
0-1 M 

mg'l 
mg'l 

NC 
NC 

NC 
NC .-6.2F.-07 nig-'kg.'day 

l-OEiOO 
2.0E-<)2 

niy.'ka' 'd«y 

ni^.'k!i,'dHy .S.E-05 
"ofeiH 

l-cad 

O.Oi-1'1 
0.0277 

m,gl 
mg'l 

NC N'C 
NA .­_ 

-
3.OE-03 

ND 
ny^r^sj-dsy 

N'langancsc >..i9 mg'l NC NC . „ 9-(;E-0-i !iiL;;k!i,''dp.y 

N'ick?) 0.0S26 mg'l NC NC 9.0.E-0H mg'V.g.'d.'iy S-OE-O-J niL;.'kg,''dsy l.E-iW 
r h a l j i c  m • e.oor;9 mg'l N'C NC 3.7.E-OH mg.'kg.'day S-OE-Oi nig.'kg.'day S.E-05 
V'lnaditini 0.0362 mg'l NC NC 2.0E.07 n'.g'ttg'day 2-<)E-0-J nig.'kg,'day .S.E-O-i 

EXPOSURE ROUTE TOT.M,. 
EXPOSURE POIKT TOT.A.L 

EXPOSURE .MEDIUM TOrAL 
^ '̂̂  

1 .E-0.3 
1 .E-03 
i.E-03 

' 3
3

 11II
11 

AiR TRENCII - /MR AMBIENT 
INIiAl.ATIOK ! .2.4-rrin«.'l!]yib-.'ni?n:.-* 7.0E«12 iig.'m- NC NC 5.3E-I-O0 ug'mi 7.0E+00 Ui' ' rr3 Jt.E-Ol 

1 
L3,S-rnnh. ' t l iyib. .Tiz«:i ' 4.(.EH>2 lig.'nu NC .NC 3-5E«10 'aC''ni3 KD 
! .4-DichIorohcnzi.T...' 3.4E+01 lig.'nL 3.6E-03 ug.-:rJ 1.1 E-OS {;;g'm3;-l 4.E-08 2.5E-01 l:g''n33 8.0E+02 u^'rrii 3 t - 0  4 
Beiizcn!; 2.0E+02 ug.'ni­ 2.1 E-02 ug.'irj 7.SE-06 {;ig'in2i-l 2.E-07 1.5E-1-M0 •,sg.'m3 3-0E*01 Ug.''lTLi 5.1:-.J2 
CliSorobasztne ­ l . 2E«  a iifr'nL NC NC 9.3E+00 ;:g.'ni3 5-OE-i-Ol Ug.''iT>J 2.E-0] 
C!ilyriM''pnr. 3.1Ertil uiz.'m­ 3.3E-03 ug.'vrj 2.3E-05 {u',l''!nji-l H.£J)S 2.3E-01 ;:g.'nL> 2.5E-I-02 u^^'mi '>.I--04 
.•is-1.2-Didiluroi.'ll:-.i!-.­ 1.3E«14 lig'HL NC .NC l.OEtlH iig.'ni3 KD 
EUiylhcRzoie 5.&EHII iic-'m. NC .VC 4.2E-0I lig-'mi 3.iE-i-03 u^' 'm3 i.t-'J4 
l^opropyi , \ i coho  i .\'L '.ig-'m. NC .NC 7.0E-i-03 upirii 
Methyicyc lohcta i i  e l . lEt02 iifi-'riL NC NC S.3E.0! iig''ni3 3.0E-i-03 upnii i.EOA 
rct!--,ich!f)i-oetll(;Ilt 3.9E»05 v.ejm. 4.2E-i-0l ug.'m3 3.9E-06 (ug''!n3)-l 3.E-04 3.OE-I03 Iig'nLl 2.7E-i02 u^'rrii l . t -Ol 
Total .Kylaics 5.5E«J2 ut/m. NC KC 4.2E+00 'jg-'nO 7.9E403 iiiVttii lG-04 
!'ric|.iori>(.'t'n..Tic 1.SEM14 US-'PL 1-ilE-i-OO ug.'inj 2.0E-06 (ug'in3i-l 'i.t-Of, i.4E-K12 '.ig-'niJ l.OE+01 Uii''in3 l.E-i-0! 
Vinyl C l l l o n d  c 2.SE«12 ug.'ni. 3-lE<l2 ug.'n-J K.SE-Od (ug''!n3i-f J-E-0? 2.!E+()0 '.ig''in3 I.OE-;-02 u^'*in3 2.f-02 
-.4,f,-TriL-hlompht.T5ol 2j2Ei-l)3 uji-'ra. 2.4E-11I ug.'irj 3.iE-06 (ug'm3l-I 7.E.07 i.7E-«)l iig-'ni3 KD 
Beiizo(a)aii l i inct; . ic i.3EHlO lig.'ni. i.3E-lU ug-'; r,3 I.i E-04 (ug''!n3l-l 1-E-Os O.4E-03 lig-'ULl KD 
[ieil/o(h)fiuf,i-,in(h(;ns; O.OEtOO ug.'nL 9.7E-04 Ug.'Tl!? I.i E-04 {ug'm3l-l i-E-07 6.SE-02 i!g/ni5 KD 
Be[l/.u(kjniionir,thi;!ii.' 2.5E-OI iig-'nL 2.(jE-0i ug/;il3 1.1 E-04 (ug'itLil-l 3.E-09 1-9E-0.­ i;j:.-'ni3 KD 
!iis.!2-ethylhi.-.\yi}phUialatc :.8E-01 tig.'nL 3.0E-OJ ug';n3 2.4E-06 {Ug'in3.1-I 7.E.I! 2.1E-0> l:g-'tILl KD 
C'lili-SCTlL* l .4E«l  | tig.'nL i.5E'-(13 ug.'n-J l.iE-05 (U',l''in3.t-f i.E-OS i.l£-OI lig.'aE; ND 
!ndcn!)( 1,2,. '-td;pmTi-.­ J.IE-Ol tlg-'ra. 3.4E-05 ug(m3 1.IE-04 (U'i''!n3.|.| 4.E-09 2.4E-03 ug.'ra3 ND 
N'apliLhalcne 7.3E-fOI tig-'nu NC KC 5.3E-01 ;!g-'m3 3-OE-iOO upnii 2.E-l)l 
I'EO i.3E-0> li&'nL I.4E-06 ug'irj 3.8E+01 (iig''!n3,l-l 5-E-05 ».3E-o.<; iig.'rn3 4.CE-03 upnii l.E-^fiO 

. 'v taninm n NV "S''m- NA KC -••.OE-iOO u^-irj 
Cliroiiiiuin NV «t:/m. NA KC S.OE-iOO U^'!P3 

L-obah NV Ug.'nL KA .N'C 2-OE-02 ug-''m3 
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TABLE B-l 

C,\LCULAT10.\ OF CHEMICAL CANCER RISKS AND NON-CA.NCER 1L\Z.4RDS - REASONABLE SUXLVIUM EXPOSURE USI.Nf; THE 2003 DIOXIN TEQ SLOPE FACIOR- CURREN'I/FUTURE- U ITLITV WORKER- ADULT 


.SOURCE AREA 

CEMREDALE MA.NOR RESTORA flON PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


iCE.NARiO ri.WEFRA.ME: CUHRENT'FUTUHE 
RECEPIOR POPULATION: UTILITV WORKER 
RECEPTOR A ( ; E  ; ADULT 

EPC C - « C E  R RISK C-iLCULATIONS NON-CANCFU H.\ZARD CALCULATIO.NS 1 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEM1C-4L 

VALUE UNITS 
INTAKEiEXPOSURE 
CONCEM'K.VriON 

VALUE UNirs 

CSF.'l.iM r RISK 

VALUE UNITS 

C.tNCER RISK 
INIAKE/EXTOSURE 
CON'CEMH,\TION 

VALllE UMTS 

RfU.'RICd) 

VALUE UNITS 

H A ^ \ R D 
QUOTIENT 

Lead NV ug'in3 KA NA ND 

Mangani.'s-.' NV i;g''in3 NA NC 5.0E-02 ug/;n3 

S'ictcl KV ug''m3 NA 2.4E-04 lug.'nkl)-! 2.0E-01 ug/:n? 

riLiitiiiin KV -ag''in3 KA NC KD 

V"ai;ad;unl KV ug'mj NA NC i.OE-OI ug.'!n3 

EXi'OSURE ROLTE TOT.IL 3.E-04 28 1 
EXPOSLl'KE POtN". ior,\L 3.E-04 28 

EXPOSURE .MEDIUM T')T.'J­ 3.E-04 28 1 
GROU.NDW ATER TOI AL 2.E-03 31 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA II 31 

NOTES: 

(1)- Blank cells indicate that an RfD or RfC is not avalailable &om the sources used to obtain dose-response data for this risk assessment. 

NC - Nol carcinogenic by this exposure route. 

NA - Not applicable; exposure route not applicable for this chemical/exposure mediunL 

NL - Not inlcluded in the calculation table for ambient air concentiations in a trench from groundwaler.' 

NV - Not volatile; ancient air concentration was not calculated for this chemical. 

- - Not calculated; dose-response data and/or dermal absorption values are not available. 


Prepared by: KASKOl/21/IO 
Checked by RRD 3/24/10 
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r ABLE a-2 


SUMNURV O F RECEPTOR RISKS AND I1AZ,\RDS FOR COPCs - REA.SONABLE MAXI.MLIM EXPOSURE USING THE 20(1.3 DIOXIN TEQ SLOPE FACTOR- CURRENT.TirrURE- UTILITV WORKER- ADULT 


.SOURCE AREA 

CENTREDALE MANOR HF.,SI0RAT10N PRO.IECT SUPERFUND SI TE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO riMEFRAMF.; CURRENT/FUTURE 

RECEPTOR POPULATION; UTILITV WORKER 

RECEPTOR AGE; ADULT 

C.\RCINOGENlC RISK (I) 

.MEDIl'M 
EXPOSURE 

.MEDIU.VI 

EXPOSURE 

POLNT 
CHE.MICAL 

i.N(;E.srioN INHALATION DER.MAL 
EXTER,NAL 

(RADIATION) 

GROUND GROUND WATEi< GROUNOWArER 

WATER 1,2,4-Trina:!hy!bfnzenv .NC NA NC NA 

i .j.a.TrinicLhyibt-iizejie NC NA NC NA 

i .4-Dicbtorobcr;/cnc ,NA 2.0E.10 NA 

i3cn2i':ic - N.A 2.1 E-09 NA 

Chlorobenzene NC .NA NC NA 

Ciiiorofornt .N'A -NA 

.is-1, E-Dichloi'octheiie NC NA NC NA 

!;thyli>enze;'.e -NC NA NC NA 

isopropyl .'Alcohol .N'C NA NC NA 

Mclbykydohexaue NC NA NC NA 

rclrndiioroc:ba)e .NA 2.2E.(M NA 

roiai -Vyicr.es NC .VA NC NA 

rriehkiroelhoie .NA 2.sf;-o.« NA 

Vinyl Cbli^rjde NA '; .2E-08 NA 

1,4.6 -Triehlorophcnoi - NA 2.i<I>07 .NA 

Bcnzolaldm.hraecne NA 3.9E-07 NA 

!Jcn:r-.xlJ.iri"oraRthene NA 4,6E-07 NA 

LieiL'.i'rt kllluoradliiene NA NA 

Llis(2-clijyibe>;yl)pl;thaiate .NA 7.6E.09 NA 

Cbr^'scnc NA 4.1E-i>9 NA 

lr.df;i!vHi-2,3-cdjpyTene NA 3-SE-07 N.4i 

Napbtiratene NC NA NC NA 

I'EO 
^lunriniJiu 

.. 
.NC 

NA 
NA 

9.9E-(14 
NC 

NA 
-NA 

CHr-.ijr.iuiTi .NC NA NC NA 

Coball NC NA NC NA 

Leitd .NA - NA 

Manaanese NC .NA NC NA 

Niekl'i NC .NA NC NA 

rbftlli-am NC NA NC NA 

Vauadiun; NC NA NC .NA 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

GROL'ND AIR TRENCH - AIR 

'A'ATER ; .2,4-Trini'ethylbert;eiie NA NC NA NA 

1,3,5-T;";ri!e!byibei)zene NA NC NA NA 

1.4-[.y.chioroi)cr;zene NA 4.0E-0S NA NA 

ijciizeiie NA !-.'iE-07 NA NA 

Cbiorobcnzeric NA NC NA NA 

^bicfoE'onn NA 7.6t-0S .NA NA 

^•is-; ,2-i^ich:ort)etbei)c NA NC NA NA 

Elbylbenzene NA .NC .NA NA 

Isopropyl .'Mcoirol NA NC NA NA 

Meth.vlcyctobe."iRne ,NA NC NA .NA 

letraeiiloroetbene NA 2..5E-(14 .NA NA 

I'oial Xylenes NA NC NA NA 

rricbiOrt)ethene NA 3.<)E-06 NA NA 

Vinyl Chloride NA 2.7E.07 .NA NA 

2,4,fj-T;';eblorophenv>l .NA -.4E-rj7 NA NA 

Berv.oCajanL'nracer'.e NA 1.5E-08 .N'A NA 

Beozv'rt billuoranthene .NA !.lE-07 NA .NA 

3cr.zo(lc)nuoran!bene ,NA 2.OE-09 NA NA 

iMs(2-c0iylhe:(yl)phllralatc NA 7.3K-!1 .NA NA 

C'r.ryse-ne .NA !.7E-03 NA NA 

l;-dcnyC:,2-3-cd)py.T;ne NA 3.7E-09 NA NA 

Naphiiialcoe NA NC NA NA 

n.:Q NA .';-2i;-o.'! NA NA 

Aimnin'ain NA •NA NA NA 

Ciir-.imitirn NA NA NA NA 

NO.N-CARCINOGENIC HAZARD QUOTIENT (1) j 

EXPOSURE PRINLVRV TARGET EXPOSURE 
INGESTION INHAL. -VI ' IO .N DERMAL 

ROUTES TOT,\L 0RG..1N ROUTES TOTAL 

Uiidcientiined 

l.lndcternii;;cd 

2.iiE.10 E!)dsK;ri:)e 3.SE-05 3.8E.05 

2.1E-0S immune .system / 6-fiE-04 o.fiE-04 

Li'.'cr l.lE-114 l.!E.04 
i.i','cr j-OE-Gd 3.ilE-ii6 

iicr.iatniosica; 

i.iver.-' Kiditey ().7E-0i! r>.7E-06 

2.2E.04 Liver 2.9E-0! 2.9E-0i , 
NervoiLS .S-ysteni -2.SE-0S Lis'er/Kidney l.!E-i4jO l.lE+tHI 

1.2E-08 Li-,'cr 4.0E-04 4.«E.i)4 
2SE-07 Undcicrmi;red i.SEtflO 1 ..SE-tOO 
3-OE-(J7 Kidney 1.2E-04 1.2E-fJ 

4-6E-0/ Kidney I..SE-04 l-5i;-04 

K.id3-;y -7.6E-05 Repioduciive 3.SE-1V1 .3.8E-04 
4. IE-OS Kid.-rey 1.3E-04 1-5E-04 
-3.8E-07 Kidney 1.2i;-04 1 -2E-'.'4 

Nervous Sysieiu s).6E-06 9.6E-06 
9.9E-04 

Neryoas System 

NOAEL 3.2E-05 j .2r;-03 
Hetmtoiogicni -

-NeTvous Ssslem 
Genentl Toxieity l.iE-()4 l-!l:-04 

NOAEL 4.7E-05 4.7E-05 
Kidney 7.6E-04 7.6E-i'a 

1 E-03 3 

!E.(l3 3 

-
U;ids-te;'[nir.ed NA -.(JE-Oi NA -.(iE-01 

i-lr!(ictcrmt:ied NA NA -
4.0E,OS Deveiopmental NA 3-2E-04 N.-V 3.2E-04 

I.6E-07 Ininiiine sys.em NA 4.9E-02 NA 4.91;-02 

Undetcrniiiicd NA l-9E-0i NA 1.9E-01 
7.6E-0S Liver NA 9.3 E-04 NA 9,3E-04 

NA NA -
Deveitipmenta! .NA 1-4E-04 NA 1.4E-04 

NA 2.SE-IU NA 2.8E-IU 

2.5E-04 .NervsriLS Sy.stem .NA l . i t>01 NA l.iE-i-01 

Nervous Systs-m NA .S.3E-04 NA .13i;-04 

S.OE-Oe Nervous System N.\ 1.4E-f01 NA 1.4E-t01 

2.7E.07 Liver • .NA 2, i E-02 NA 2. i E-02 

7.4E-()7 NA NA 

i.ifi-0» .N'A NA 

I.I E-07 NA N A 


2.9E-09 NA NA 


7.3!;-11 .NA NA 


1.7E-0S NA NA 


3.7E-09 NA NA 
-
Rs-spinilory .NA l.SE-0! NA l.SE-0! 

5.2E-r),5 Liver .'• Repro-.iuetive / NA 2.4r;'.-i-00 NA 2.4E+00 

Undetermined 

Respiratory 
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•tABLE a-2 

SU.VIMARV OF RECEPTOR RlSlOi AND HAZARDS FOR COPCs - REA.SONABLE VIAXI.MUM EXPOSURE USING THE 2003 DIOXIN TEQ SLOPE FACTOR- CURRENT.'FUTITRE- UTILITY WORKER- ADLiLT 


SOURCE AREA 

CENTREDALE .MANOR RESTORATION PRO.IECT SU'PERFU.ND SITE 


NORTH PROVIDE.NCE, RHODE ISLAM) 


SCF,NARIO TIMEFRAME; CURRENT/FUTURE 

RECEITOR POPULATION; UTILITY WORKER 

RECEITOR AGE; ADULT 

CARCINOGENIC RISK (1) XON-CARCINOGEXIC HAZ.\RD QUOTIENT (1)

.MEDIIIM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POl.NT 
CHE,MICAL 

I.NGE.STION LNHAI„\TION DERMAL 
EXTER.NAL 

(RADI.VTIO.N) 
EXPOSURE 

ROUTES TOTAL 

PRI.VLVRV TARGET 
ORG.'VN 

INGESTION INHALAITO.N DERMAL 

CoKilt NA NA NA NA 

Lstid .NA NA NA NA 

Mail'.ianese NA NA .NA NA Nervs^us System 

Niekei NA NA NA NA Respiratory 

•lliallitim .NA NA NA .NA 

Vanaditmt NA .N'A .NA NA 

EXPOSURE POINT TOTAL 3fi-04 

EXPOSURE MEDRJM TOTAL 3E-I)4 

GROU-NDWATER TOTAL 2E-03 

RECKPTOR IOr.AI. 2 K-03 
TOTAL RISK ACROSS ALL MEDIA 2E-03 TOTAL HAZARD ACROSS ALL MEDIA 

NOTES: TOTAL GENERAL TOXICITY HI • 

NC - Not carcinogeaic by this exposure route. 

NA - Not appbcable; exposure route not applicable for tbis chemical/exposure medium. TOTAL DEVELOPMENTAL HI ­

- - Not ealeuiated; dose-t«sponse data and/or dermal absorption valties are nol available. TOTAL ENDOCRINE HI ­

Prepared by: KASKOI/21/10 

Cbecltedby; RRD 3/24/10 TOTAL HEIMATOLOGICAL HI ­

TOTAL IMMUNE SYSTEM HI ­

TOTAL KIDNEY HI ­

TOTAL LIVER HI = 

TOTAL NERVOUS SYSTEM HI ­

TOTAL NOAEL HI ­

TOTAL REPRODUCTIVE HI ­

TOTAL RESPIRATORY HI ­

| 

EXPOSURE 

ROUTES TOT.U, 

2S 

28 

31 

31 
31 
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APPENDIX C 


SUPPLEMENTAL UTILITY WORKER RISK 


ASSESSMENT 
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TABLE c-i 

CALCULATION OF CHE,M1CAL CA.VCEK RISKS AND .VO.N-CAVCER IHZAROS - REASONABLE .>lAXLMli-M EXPOSURE - TOfAL .ME'f AUS- CURRE.VT'FUTURE- UTILITY iVOKKER- ADULT 


.SOURCE AREA 
CENTREDALE MANORRES'IORATION PRO.IECT .SUPERFUND SITE 

.NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO ri.MEFRAME; CURRENT.'FUTURE 
UFCEPl OR P O P I ' L A T I O N  ; UTILITV WORKER 
RECEPTOR AGE; ADULT 

EPC C A N C E  R R I S  K C A L C U L A T I O N  S NON-CANCER HAZARD CALCULATIONS j 

MEDIUM 
EXrOSLRE 

MEOIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHE MIC Al, 
V,\LUE UNITS 

I N F  A K E . 'E .  \ PO.S U R  E 

CONCENIRATION 
CSF/UNIT RISK 

UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCEN I R,\TION 

VALUE UMTS 

RID.'RIC (1) 

VALUE tiNITS 

HAZARD 
QUOTIENT 

GROUND GROUND W.-MT.!̂  GROLINDWATER"^ DER.MAL 

WATEii 1 ,?.,'l'-Triir.cihy!bni/ci-,c: 
l,.3j.'!'-Trim?ihylbc()>;ci-,c; 

00'*3 
0.0!) 1 

ini!,'l 

in.Vl 

NC 
NC 

NC 
N'C : 

ND 
1,0E-02 n)g.'i;g.'day 

i,4-Dich!orobai7e!5e 0.0-0.5 •n?,'l ..8E-0?i moj'kii'dity 5.«E-f.3 (r(!L;.'lvii,''dayj-l 2.E-10 2.7E.06 mpAg/day -,0E-02 nig.'kii'day 4.E-05 

Bcn^.ene 0.021 inojl t.SEOS inii'KfA'iay 5.5E-02 (mt'Ao,''.dayj-l 2.E-09 2.7.E-0f> ntfyVmy 'i-OE-03 nii;.'l:j.''day 7. E-04 

Chbtobcr.i^cnc 0.16 ms,'l N'C NC 4.6E-U.5 ir.&'kg.'day 4.0E-01 nig,''»;g,''day l .EiU 

Ciilorotnrim ().t''U'1i ing,'l l - IEO* m&'KR'iiay NA 3.0E-07 nt&Ttg/day S.OE-OI nig.'kg.''day 3.E-06 
;is-1,2-Dichio:-oethe-5c 1.6 m,-,'! NC SC - 3-OE-Ol nig,'i;g,''day 

Ethylb<.T4?i'[)i­ 0.0S7 infj'l N'C NC 3.3.E-06 ntg-'Eg.'day j-OE-Ol nig.'kit-'day 7,E-06 
isopropyl Alcphnl 0.07 «l?,'l NC NC - ND 
VkO>ylcv-c!ohc\anc_ 
re!raclj;On:'Cihcne 

0.013 
61 

ma'l 
•n=el 

NC 
<1.2E4M mg,'K6'd;iy 

NC 
.5.1E-0! (niLVWdayj-l 2.E.fl<l .-2.9E.|)2 ntg.1;g.'dny 

KD 
1-OE-OI nig.''»;g,''day 3.E-0i 

roial Xylenes 0.001 tng,.l NC NC - < OE-OI nig.'k!;,'day 
Tnchh-'yocihciK 2..S iriil'l '!.SE.tt6 !n^'s§''d;iy 5.9E-113 fme.'3; '̂'day)-l 3.E-08 3..5E-04 mg.'kg.'day 3-0E-34 m^.'kii''d3y l.EiOO 
V'A]y\ Chloride 0.027 m='l 1.7E.0S !ng,'l!g''diy 7.2E.Oi Oi;i;''>;ii''day)-l l.E-08 1.2E-lm n'.&-'k;v''d-iy 3CE-03 nig.''k!i''day 4.E-0-; 
?.,4,f)-Tric!iloti:'j)henoi 2.9 inoO 2..5E-05 m&'Kg-'d;;; l.lE-112 (rag.'X^-'cayj-l 3.E-fl7 l.SE-03 mS-l!g.'day 1-OE-03 nig'i;!t.''day 2.E-00 
Beni'-Crtalianthraccne 0.(t037 in&3 5.'iE.07 !ng,'"Kg''d.iy -.;E-oi (me.''K&-'.iiy)-l "I.E-07 3.7E.0.5 ma-lig-'day 3.0E-01 nig.'i;ij;''day I.E-0-4 

BcnXiM biliunramljvnc 0 . 0 0 2  ? nl&'l ii.3E-07 mg,'"K&''tiay 7.3E-OI (mL;.'l<g..'day)-l 5.E~r)7 J.4E-1M n;g.'kg.'d.,y 3.0E.0I nig/kw'day I.E-tU 

Bcn̂ i:H k Jihrfinmibcfic 0.t ' '029 mg,'1 7 . ; E - 0  2 (nii'..'̂ f;a''(iay)-! t.OE-OI njg'kg,''dHy 
Bi.M'2-c)hylhexyi)pi;lhala-c 0.031 in&'l 5.<iE-07 ma'-s&'riay l.<lE-02 (mg.')<j!.'',iay)-! S.F.-09 3.,SE-0.5 lii^-'kg.'d.iy !.0E-<1| n!g/ka''dsy 4.E-0-1 
Chryicnc. 0 . ( iu3 9 m&'l 5.liE-07 m&'"K&-'ciay 7-JE-G3 (nip'3;3.''day)-l "•i.E-09 3.'(E.0.5 mj.'kiVd.w 3.OE-OI njg.'kg,'d.iy l.E-04 

l r , d c n  « 1,2,3 -cdjpvTcne 0-00 2 mg,0 5.2E-07 mg'H&.'dty 7.:-E-OI (mg/>;g.''day)-l 4.E.J)7 3.6E-0.5 n^g.'kB.'d.iy 3-OE-OI nig,'k-g'day l.E-04 

^ n p h - h n i e n  c 0-Dl 1 '"&'7 NC NC 5.7E-U6 n'-S'lrg-'d-ay ii-CE-OI .t)g''kji''day I.E-I>5 

i-EQ .t.3?i37E-0() me,'1 9.9E-I0 mgi-itf/±.y l..5Ei05 (rog/Kg.''dayj"l 1 .B-M 6.9E.0S "'•&'̂ g'''t'7y ND 

M u m i n u  m 

Ai-scnlc 

0 . 7 5  6 

0.02 

me,'1 

meel 

NC 
!.5E-!W itiii's&'day 

NC 
1 ..5E*00 (ratAg,''day)-l 2.E.09 -.I.IE.IK ntg-Ttg-'dlly 

I.OEtOO 
3.0E-0-i 

nig.'k.^'day 
nig/kjy'day 4.E-04 

Cobal t 11.03.5(1 mej1 NC NC 3-OE-03 nig.'kg,''day 

Lead 0 .0  7 m8,'1 SA ND 

Mnnjiaiiesc 

V'aiistiiiini 

-5..53 

0 . 0 3 8  7 

mg.'! 

ing/l 

NC 
NC 

NC 
NC ... 2..1E.07 fn}.'1tg-'day 

9.cE.(l-i 
2.cE-0-i 

nig/kiy'day 
nig.'ko,''day S.E.04 

EXPOSURE ROUTE TOTAl.. ''..E-O'-, 3 

EXPOSURE POINT TOT.A.!.. 'i.E-(M 3 
EXi'OSURE MEDI-JM lOTyVL <!.£-(» •' 1 

AiR TRENCH-.MR VAPOR 
1NHAU\TI0K 1,2,4-TniT!cUiyibenzeiiL' 7 . 0Er f i  2 ut. 'iii3 NC .N'C 5.3E-K10 t;g-'m3 7-0E-;-00 U ^ ' I T  J 8.E-01 

J .3.5-TrinicLhyibenze;ie -I.6E^(12 tig.'RLt NC .N'C 3.5E-100 lift'ntt ND 

) ,4-L>ich!orjbai^i.T.c 3.4Et01 tig.'lILt 3.6E-03 ng-'!'.'.3 I.i E-05 (u»'m3i-l 4.EAS 2.5E-0! 'jg.'nit S-OE+02 ii-^--r3 3.E-04 

BeiiziTiC 2.0EH12 uc' 'ni3 2.1E-1)2 Ug-W' 7.SE-06 (ug/'!n31-1 2-E-O? !.5E-I«0 t;g.'nl3 30E-i-01 up-ixii 3.E-02 
C h l o r o b a i z a i  e l.2Et(i3 iig.'m3 NC NC 9.3E-K10 '.ig-'ni3 .5-OE-t-OI uti ' ' irJ 2.E-01 
Ciiiorofiinr, 3.1E+0I iiit.'riLt 3.3E-03 iig.^J 2.3E-05 (u^.'sriJl-I S.E-C'S 2.3E-0I tig.'ni.t 25E+02 uip''n>J 9.E-04 
d s - 1 ,:i-Dichii>rot:lha;-j I.3E+04 stg.'riLt NC NC 1.0E-HI2 ug-'nCt KD 

EthyibttT^cnc 5.6E+0I tLfi-'nO NC NC 4.2E-01 ug-'nCt 3.iE+03 U^''lTl3 1.E-1J4 
isuprupy l Aicoho i NL Itg'OLt NC NC 7.0E+03 u^-'tn3 

I.1EH12 llg.'OLl NC NC 8.3E-01 lig.'nij 3.0E+03 ua' ' in3 3.E-04 

[V-Utichlor^lhL'ne 3.9EH15 !:g.'nLt 4.2E+0I ng/rn3 5.9E-06 (ir^in3i-i 3.E.04 3.0E-trt3 tig.'nrj 2.7E+02 ui'nii l.E-i-Ol 

i-oiai Xyiai- js 5.5E<02 !:g.'ni3 NC NC 4.2E-iO0 t;g/ni3 7.9E+03 Ug-'tLj 5.E.04 

rnctilurncili-jriL' l.SE<04 tt.g'llLt 1 .!>E+00 ug.'ir,3 2.0E-06 {Uit''!n3.)-i 4.E-06 i.4E-ltj2 ug'mS l.OE-l-Oi n'i 'n-3 l.E+01 

Vinyl Chlor id  e 2..SE*II2 u.c-'nLl 3.1E-02 ug.'i.i3 4.4E-<)6 {u^''!n3)-i l.E-07 2.IE4riO tig-'nit l.OEr-02 Ug-'ITiS 2.E-02 
^4,6-Tnchkiropht;fiol 2.2E«03 «,g'nLt 2.4E-01 ug.'iu3 3.1 E-06 {u'A''!n3l-i 7. E-07 I.7E4-0I lig.'nC KD 

Bciiv^o(a)iiill!rjccr,e 1.3E400 (:.g,'nLt I.3E414 iig'.i'J I.i E-04 {lia/in3l-i l.E-OS ».4E-03 iig.'ni3 KD 

Bciizo(h)fiui:;r,irthciic 9.0E+00 t!i;''ni3 9.7E-04 ug.'rn3 I.i E-04 (Ui!/in3i-i l.E-07 6.8E-02 lig.'nCt KD 

Beiizo(k)nin>i-!ir>tht;nc: 2.3£-0i tii;.'nL.t 2.6E-03 Ug-'li'J 1.1 E-04 {U'^in3i-I 3.E-09 1.9E-03 lig-'itij ND 

\ik(2 -elhy!|..e.Nyi}pi iUialiito 2.8£-0i tit;.'nE< 3.OE-03 2.4E-06 tU'J;'!n3i-l •/.E-li 2. IE-03 lig''ra3 ND 

Ciirysflii.' I.4E4tll tiJ^'OLt i..5E-03 tig.'n-J 1.IE-OS (ii!J/in3l-i 2.E-0S l.lE-01 tig-'DLt ND 

luili.T.o( [ ,2,3-uijp>TL-iie 3.1E-01 tig'TtL-i 3.«E-05 ug.'n-J 1.1 E-04 (t;'^!n3t-i 4.E-09 24E-03 tig-'nLt ND 

Saphthfilem­ 7.3EH)1 tii;-'ni3 NC NC 5.5E-0I ttg-'nLt t.OEi-OO ug.''!rj 2.E-01 
VEQ 1.3E-02 tiii'nLt i.»E-ll6 ug-'!n3 3.SE+0i (uiy'!n3i-i 5.E-e5 o.SE-05 tLg-'nLt 4.l!E-05 iig'trj 2.E-;-00 

•Viuininujn NV ti,i;'ni3 NA NC S.OEi-00 ug'm3 

.•Viscniu NV t;f;.'nLt NA 4.JE-03 til!i''!Il3l-l i.SE-02 ii'g.''m3 

CohiiSi NV iii;.'nLl NA NC 2.0E-02 iig.'irj 

Le:id NV tig.'ni3 NA NA ND 

Wanyaiiesc KV t!i;-'ni3 NA NC 5.0E-02 u'^'n-J 
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TABLE C-1 
CALCUL.ATION OF CHE.MICAL CANCER RISKS AND .NO.N-CANCER HAZARDS ­ RE.4SONAIiLE MA.'̂ LMU.M EXPOSURE - TOTAL .ME FAL-V CURREM.TUTURE- UTILII V WORKER- .ADULT 

.SOURCE AREA 
CENTREDALE ,VLl.N'OR RESTORAIION PROJECT SUPERFUND SITE 

NORTII PROVIDENCE, RHODE ISLAND 

SCE.NARIO TI.MEFR.\ME: CURRENT/TUTURE 
RECEPTOR POPIiLATION; UTILITV WORKER 
RECEPTOR -ACE; ADULT 

MEDIU.M 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 

Vanadium 

CHEMICAL 

EPC: 

VALUE 

NV 

UMTS 

L;ji''in3 

C.\NCER RISK CALCULATIONS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 

NA 

UNITS 

CSF.'UNIT RISK 

VALUE 

NC 

CANCER RISK 

\ 0 \ - C . \ N C E  U HAZARD CALCUIATIONS

INIAKE/EXPOSURE 
CONCENTRATION 

VALUE 

RIW/RfCfl) 

i-OE-01 
UNITS 

ug.'rn3 

HAZARD 
QUOTIENT 

I 

EXi'OSURE ROEI-IE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDII-iM TOT.'U. 

CiROUNDV ATER TOIA L 

3.E-<)4 
3.E-04 
3,E-0<: 

7.E-04 

28 
28 
28 

31 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA || 7.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA || 31 

NOTES: Prepared by KASK 08/13/10 
(1) - Blank cells indicate that an RfD or RiC is not avalailf^le from the sources used to obtain dose-response data for this risk assessment. Checked by BJR 08/13/10 
NC • Not carcinogenic by this exptjsure route. 
NA • Not appHcabte: exposure route not applicable for this chemical/exposure medium. 
N'L - Nol inlcluded in the calculation table for ambient air concentrations in a trench from groundwater. 
N'V - Not volatile; ambient air concentration was not calculated for this chemical. 
— Not calculated; dose-response data and/or dermal absorption values are not available. 
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TABLE C-2 


SUMMARV O F RECEPTOR RISKS .VND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - TOTAL METALS- CURRENT-FUTURE- UTILITV WORKER- ADULT 

SOURCE ARE:  A 

CENTREDALE MANOR RES'IORATION PRO.IECT SliPERFUND SITE 

NORTH PROVIDE.NCE, RHODE ISLAM) 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; UTILITV WORKER 
RECEPTOR AGE; ADLiLT 

C.-iRCINOGENIC RISK (1) 

MEDIUM 
EXPOSURE 

.MEDIU.VI 
E.XPOSURE 

POINT 
CHE.MICAL 

LNGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 

GROUND GROUND WATER OROUNDWATfiR 

WATER i,2,-i-Tri.'r;t'!hylJimzenc .NC NA ,NC .VA 

1,3.5-Trimotliylbi-iizfne NC NA NC NA 

! .4-DicEiorobcr;Zcne .NA 2.0E.iO NA 

ticnzi-nc; NA 2-lE-iJ9 NA 

Clniort'be.'tx-.'iic NC N.-V .NC NA 
Ciiioroiorni NA NA 
;i5- i, 2-D5Cliioroctiii;nc .N'C N.A NC .NA 
i;tiiylliK!jciie NC NA NC NA 
Isoprfipyl .'Mcrtlto! ,NC NA NC NA 
Mclliyicycloiicxanc NC NA NC NA 
rclraci5ioirx;!l)i-no .NA 2.2E-a4 NA 
rc:a! Xylcrtc.-; NC .NA NC NA 
rri--'h;c;.T>j?iicnc N.A 2.j>'E-;>S NA 
Vinyl Cltioridc NA 1.2E-0S NA 
2,4,ii-Tridilotopitcnc.i NA 2.i!l.;-07 NA 
Bcn70(p,)antiirai-£mo NA 3.9E-07 NA 
rienz-.iibjfluorantln.'nc - NA 4.6E-07 NA 
3en.'.-.M k inijoraiititt:ne 
(3Js(2-ef;!ylhc.\y)}fjijt;;a;ate 

-. NA 
.NA 7.6E-09 

NA 
NA 

Chrysene NA 4.117-;)') NA 
lndenu(i,2.3-ca)pyTenL' NA 3.SE-07 NA 
Napliliraicne NC NA NC NA 
TEQ NA i .5E-{:i4 NA 
^Snrtiintini .NC NA NC NA 
.Arsenic NA 2.3F.-0'i NA 
Cobait MC NA NC NA 
Lead .N'A - NA 
Manjiancse NC ,N-A NC NA 
Vajtadiuni NC NA NC NA 

EXPOSURE P O I I  ̂  TOTAL 

EXPOSURE MEDIUM TOTAL 

GROUND AIR TRENCH - .MR 
WATER i .2,4 -T.-;nti-Ibylbi'r/.cnc NA NC NA NA 

1.3.3-'Trin;el}ly-!bC!r.;L-ne NA .N'C .N'A NA 

i .4-Diebioiob!;7;zsne NA 4 . 0 E - 0  S NA NA 

iitsttie-te NA ! . ( iE-07 NA .NA 

Chiorobcn7-c;ie NA NC NA NA 

LihiortiSonn N'A 7.6U-0,S NA NA 

eis-i,2-Dichioroetbenc NA NC NA NA 

Ellrylbf-;!J-;T,c N.-3 NC .NA NA 

Isopropyl .Aicoiipl .NA NC NA NA 

Methyl'jyeloltexanc NA .N'C .N'A NA 

Felracitioivcibt-uc NA 2.5E-04 NA NA 

I'otal .Xylenes .NA NC NA NA 

rrieitii-'ro-etbene NA 3.IJE-06 N'A NA 

Vinyl Chloride NA 1.3E-07 NA NA 
2,4,tj,T.'-iel3liii-tjpherjoi NA 7.4E-07 .NA ,NA 

llen.;,:^ a lanthraccne NA 1 ..5E.0S .NA NA 
tien7o(bjnu,->i-aniheni' NA 1-1E~07 NA NA 
i.^cnz.j(k}i'iiji'nini!ie]te NA 2.'JE-0'J .NA NA 

Bis(2-etityibe.\yi)p!iti;ai;ite NA 7.3E-li NA NA 

Citrysenc NA 1.7E-0S NA NA 
ir;dcr!,t.(i .2.3-ciijpyTcnc NA 3.7E-09 .NA NA 

N-aphihaieiie NA NC NA NA 
FEQ NA 5.2E-05 NA NA 

;V!U!niii-,:ni NA iNA -NA NA 

Arsenic NA NA NA NA 
C.-bali NA .NA .NA NA 
--ead NA NA NA NA 

NON-CARCINOGEMC I U A Z A R  D Q  U OTIENT (1) 

EXPOSURE 

ROUTES TOTAL 

PRIM,\RY TARGET 

ORG.\N 
INGESTION INHAL-ATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

U'jdeie.-trtir.'ed 
Undctcrmi.;ed 

2.0C.10 E3dix;r;ne 3.8E-05 3.SE-05 
2-1E-09 Enttfane .-iysSerit,' 6-(iE-0'l !i.(ir;-04 

Liver i.i E-04 l-IE-04 
i.i'.'cr 3.0E-06 3.1JE-06 

Hentatolosieai 
Liver..' Kidney 6-7E-0(j 6-7E-06 

2.2E.04 Liver 2-9E-0! 2-9E-01 
Nerv-ou.s S'.-stem 

2.8E-1'!' Liver/fCidriey .. 
i.>i;+f» LlE-tiW 

i -2E-08 , Liver, 4-0E-04 4.0n.04 
2-SE-07 Undc;cm)i;;ed l-SE«i0 l-8E-t00 
;-9E-07 Kittaev 1-2E-04 1 . I B - O .  : 

4.6E-07 Kidiiev 1.5E-fJ4 1.5l;-04 
Kidney 

7.6E-09 JJeprOiluctive 3.SE-04 .3iiE-(M 
4.1H-tt9 Kidney 1 -3E-ti4 1-3E-04 
3-8i>i)7 iiidrjey 1.2E-04 1.2E-04 

Nervous .Systetn 9-6E-06 s.oE-oe 
i.5E-04 

Nervous System 
2.3i;-09 Skin 3-fiE-f>4 3-6E-04 

He:r.at.;dogieai ... 
Nen-.'us Sv^te-nt 

.. 
Kidney ., 

S.lE-li4 S.l E-04 

4E-04 3 

lE-O"! 

Elndctennined NA 7.6E-0i NA 7.(.E-0i 
L'tidelerrnine-J •N'A NA 

4-OE-OS Develop menial NA 3.2E-04 NA 3,2E-04 
1 -liE-07 latmtine sys-ent NA 4.i)E-02 NA 4.9E-02 

Undetermined . NA I.9E-0I NA 1.9E-01 
7-6E-0S Liver NA 'i.3E-04 NA <i.3E-04 

NA NA 
i.icvciopmental -NA l,4E-04 NA 1.4E-04 

NA 2.SE-()4 NA 2.SE-()4 
2-5E.04 .Nervous System- NA l.iE-ifll NA l-!E-i-01 

Nervous S.vslem NA 5.3E-1J4 NA 5.3E-l-'>4 
3-9E-116 Nervous S'.-.steni N'A l.4E-r01 NA 1.4E+01 
1-3E-07 Liver NA 2.1E-02 NA 2.1 E-02 
7-4E-07 .NA - NA 
i-5E-0S .NA NA 
l-lE-07 NA NA 
2.'/i;-ll9 .N'A - NA 
7-3 E-11 N'A NA 
!-7E-0S NA - NA 
3-7£-(l9 .NA NA 

Respiratory NA l.8E-0i NA 1.8i;-0i 
5-2E-05 Liver.' Rcpi-oduetive;' NA 2.4E-t00 NA 2.4E-t00 

Undetennined 

Deveiopnien'.ai.' 
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. TABLE C-2 
SUMMARV O F RECEPTOR RISKS AND H,\ZARDS FOR COPCs - RE.VSONABLE MAXI.MUH EXPOSURE - TOTAL METALS- CURRENT.'FliTURE- UTILITY WORKER- ADULT 

SOURCE AREA 
CEN TREDALE .MANOR RESTORATION PRO,IECT SL'PERFIi.ND SITE 

NORTH PROVIDE.NCE, RHODE ISLAND 

SCEN.XIUO TIMEFRVME; CURRENT.'FUTURE 
RECEPTOR POPULATION; UTILITV WORKER 
RECEPTOR AGE; ADLiLT 

CARCINOGENIC RISK (1) NON-CARaNOGENIC H,\Z,\RD QUOTIENT (1)

.MEDll'M 
EXPOSURE 

MEDIUiVI 

EXPOSURE 
POINT 

CHEMICAL 
I.NGESTTON INHALATION DER.MAL 

CXTER.N'.\L 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

PRI.VL\RV TARGET 
ORG.\N 

L\C;E,STION I N H A L - V I I O  N DERMAL 
EXPOSURE 

ROUTES TOTAL 

Manganese NA .NA .N'A NA Nei^ous System 

Vanadium NA NA NA NA 

EXPOSURE POINT TOTAL I 3E-(,., 28 

EXPOSURE MEDIUM TOTAL I 3E-e4 2S 

GROUNDWATER TOTAL 1 7E-04 31 

RiXEPTOR TOTAL 1 7E-04 31 
TOTAL RISK ACROSS ALL MEDIA | 7E-04 TOTAL HAZARD ACROSS ALL MEDIA 31 

NOTES: 

NC - Not eareinogenie by this exposure route. 

NA - Nol appEeabie; exposure route not applicable for this ehemieal/exposure medium. 

— Not ealeuiated; dose-respottse data and/or dermal absorption values are nol available. 

Prepared by: KASK 08/13/10 

Checked by: BJR 08/13/10 

TOTAL DEVELOPMENTAL HI = 

TOTAL ENDOCRINE HI = 

TOTAL HEMATOLOGICAL HI ­

TOTAL IMMU'NE SYSTEM HI ­

TOTAL KIDNEY HI = 

TOTAL LIVER HI ­

TOTAL NERVOUS SYSTEM HI ­

TOTAL NOAEL HI ­

TOTAL REPRODUCTIVE HI ­

TOTAL SKIN HI • 

TOTAL RESPIRATORY HI ­

P;\COE-NAE\Banelte\Ceijtiedalc*Souice AieatUiitity WorkertFbal Revised 10O8!6\ 
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TABLE C-3 

CALCULATION OF CHE.MICAL CANCER RISKS AND NON-CANCER HAZARDS ~ CEN F lUL TE-NUENCV EXPOSURE - l O I . i L .ME lALS- CURRENI.TUTURE- UTILITY WORKER- ADULT 


SOURCE AREA ­ CTE SCENARIO 
CENTREDALE .M.4.N0K RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TI.VIEFRA.ME; CliRHENT.'FUTURE 
RECEITOR K I P U L A T I O N  ; UTILITY WORKER 

RECEPTOR -\GE: ADULT 

E P  C C A N C E  R R I S  K C A L C U L A T I O N  S N O N - C A N C E  R H A 7 . A R  D C A I . C l ' L A T I O N  S | 

.VIED1U31 
E X P O S U R  E 

M E D I U  M 

E X P O S U R  E 

P O I N  T 

E X P O S U R  E 

R O U T  E 
C H E . V I I C A L 

V . \ L U  E U N I T  S 

I N T A K E / E X P O S U R  E 

C O . V C E N ' I ' R . l T I O  N 
CSF/U' .VIT KI. ' iK 

C . - i X C E R R I S  K 

I N T A K E / E X P O S U R  E 

C O N C E  N r R . « 1 0  N 
R r o - R f C d  l H A Z . 4 R I > 

V A L U  E U M T  S V . \ L I I  E U N I I  S U N I T  S V A L U  E U N I T  S 
Q U O T I E N  T 

G R O U N  D C R O U N  D W-AFER G H O I - i N D W A T E R D E R M A  L 

W.-VEER 1.2,4-Trinic0tvlbcti;^e!ie 

1.3,5-Trinicthylber:?e!!e 

0.-534 

11.033 

iil&'l 

mg.'i 

N C 

N C 

N  C 

N  C : N  D 

l-0E-l!2 nte-'lv^-'day 

l.-J-Di-c.hlernbcn-;ei;e 0.-032 iniV'l 2 .4E-07 mg- t fAiay .S.4E-03 l;nii'lif,.'d;.y)-l l . E - 0 9 i . 7E-05 nie.'i;g.idaY 7-0E-O2 rnkf/da, 2 .E -04 

Efetzenc l ' ..02!' m&'i .5.3E-OS mg-1;g.'d.iy 5 . 5 B . 0 2 (;na'T;g-'day;-i 3.i7:-09 3.7E--.VJ njg.'k'fi'day 4 . 0 E - 0 3 inii,'f.g''rtay S .E .04 

t".hio:obeir;;cne (1.03!! nt&'l N C N  C L  i E-OS nij',.'k!i''day 4 . 0 E - 0 I mg.'3;g,''riay 3 .E -05 

Cli lorororm 0 .032 ntg-'i 3.3 E O  S ing-lte.'ilay N  A 2.3E-Oti nig. 'kit 'day l .OE-01 msi-'ivg-'riay 2 . E - 0 5 

eis-!.2-Dici)!,7reetne(;e 0 . 057 .ns-'i N C N C 3 . OE-OI raa-T-g-'day 

Etiiyiben;',et;e 0 .032 'i-«''i N'C N C 1.5E-iJ5 niy. 'kji 'day S.OE-OI ,-0-«.l.g'da, 3 . E . 0 5 

i sopropy: Aicone-l 0 . 0 3 4 iitg-'l N C N C N  D 

Mclhyicyr lohcsa- ie 0 . 0 3 3 >r.g'3 N C N  C N  D 

fetnichtoro-eihcne 1.5 •1*1 l.OE-115 n'.fl't&'day S .4E.0I t;r.3/'kg''dayj-i 6 .E .06 7.3F.-(3'1 nig.'kg,''day l .OE-01 nts'lvg-'day 7 .E-03 

I-(.iai Xylenes 0.-32;i mg.'I N'C N  C 4 .0E-0 I rt.a'l<&'day 

rr iel i loroctheiie 0.OS3 ntg.'l I . 6 E - 0 7 otg'-ICiVaay 5 . ' ; E . I ) 3 titig.-'kg.'dayj-! 5 .E-10 I . i E-05 ntg.'ke,''d3y 3.0E-C4 ree-Lo.'day 4 . E - 0 2 

Vinyl c:-!l-3iide 11.030 otgO O E - O  S mg'te.'d.-jy 7.2.E-0I t:r.a''kg''ciayj-! t.E-O.S i .3E-'')n nig-'Vii'day 3 . 0 E - 0 3 rr:S,'3;o''day -l.E-l!4 

2.- i .6-Trieh 'or , iphenoI |l.'.19i'. " W l S.5E-ti7 mg.lcB/d.ly 1.1 E-02 lnr,a,'Vg-'day).! 'J-E-O'* 6.0E-.')5 me.'k',w'day 1.OE-03 rng 'L&day 6 . E - 0 2 

i^er./.t>(aUMO;niecrie 0 . 0 0 1 3 m&'I 6 .2E-07 n.g'l ' .e 'day 7.3.E-01 i;n3.'3;&'dayj.! 5 .E-07 4.3F.-05 ntg.'k!,'.'dr.y 3 .0E-01 mi i 'Lg 'day i . E - 0 4 

lJc;ur>(b)lliirar)ni.hOTc 0.uO<i2 mg.'l 1.1 E-06 mg.'lts.'d.iy 7 .3E-01 (OTKig-'day;-! S.E-07 7.-iE-0.s .nje/keyday .?.0E-01 )r:a'3.,«y''day 2 . E - 0 4 

t iep. /oOt)i iueran!hcne 0 . 0 0 4 3 ntg-'i 7 .3E-02 (iitKlLg-'dayj-i -- 3 . 0 E - 0 I ntg.'l;g''d.ay 

Bi.s(2-eE.hyihes\iJp!!tl)ai.^4e 0 . 0 0 5 5 nr&'i 9 .7E-0i i n',g.'ice..'d.ay 1.4.E-02 l:n^'3;g''dayj-j I . E . 0 9 6.8E-t)ii ™iyk,,s''day I.OE-OI ms, ' ig- 'day 7 .E -05 

t';i;r).sene 0 . 0 0 4 3 mg.'i 6 .2E-07 mg'ltji.'day 7 .3E-03 tm8,'Kg-'da-v|-l S.E-O'i 4 . 4 E - 0 3 niL;'kij,'day 3 .0E-0I ir.e.'3.py'riay i . E - 0 4 

ioeienoi 1,2,3-cdlpyrene 0 . 0 0 4 2 mg.'I 1.1 E-06 ing-'icii.'day 7 .3E-01 l:n8.'lg--da»)-! S .E.07 7.7E-fl5 siiL:,-kJvday 3.0E.OI ir.g,'3;3.''riay 3 . E - 0 4 

N!Jp^aha;ene a . 0 0 ' , 2 mg.'i N  C N C 2.2E-0( i rtiy.'kii''diiy 6 .0E-0I ma'Tvg-'riay - l .E-06 

TEQ J.i'i7F.-07 ing.'l S.3E 11 mg'Ttji.'viay 1-5E+05 lr,B.'3ig.'day)-l l .E-OS 3.8E-i)9 nyjJkl/dBv N  D 

'y lu i t i inun 

,'\!;^enic 

0.14 

0.O02;; 

ntg.'i 

mg.'l 

N C 

2 . 2 E - 1 0 tng-lig/dny 

.NC 

I - 5 E + 0 0 {:r,pAg-'day>-! 3 .E .10 
... 

l.5E-fl8 n)Li/k!i''day 

1.0E-*00 

3.0E-0-1 

]r.a'Lg''riay 

n;.a'l.?,''riay 3.E.0.5 

Cnbal i 0 -0047 ir.&''i N C N  C 3.0E-t l3 iT.!i'T.g''riay 

Le-ad 0-O070 nig.'i N A - N  D 

Manp.anv-se 

V a n a d i u m 

1-13 

0-t)02S 

mg-'l 

ing/1 

.NC 

N C 

N  C 

N  C 
.. 

I..5E-0S niji /kiyday 

9 .6E. t )4 

2.( iE-04 

ma'Lg' 'riay 

rr.!i'iveeday 6.E.0.5 

E X P O S i ; H  c R O U T E ' r O T - . i L 2 .E-05 O.i 

E X P O S U R E P O I N T TOT.' ' .L 2 .E-05 O.i 

E X P O S U R  E . M E D l t i M rO 'TAL 2 .E-03 O.I 1 

.MR T I O - N C i l ­ A I R A M B I E N  T ^̂ '̂̂ '̂ ^̂ "̂̂ '̂̂  
I N H A L A T I O N 1.2-4-*rnmetliylbeT.zene 2 5 7 UU-'irJ N C N C i. '7E--00 u i ' r r  J 7 .0EH*0 U^''in3 3 .E-01 

1,3-5-rr; :neO!ylber.zene 2 5  0 ug,''n-:3 N C N C I . ' 7 E T O O ui- ' !Pj N  D 

L4-Die!t lorobenev'ne 2 1 6 us-''iTi3 2 . 3 £ - e 2 !ie.'ni3 i-IE-O.'i :us- 'm3!- i 3 .E-07 l .6£T<ie u ' t - i r J .S.0E+!!2 u^-'in3 2 .E-C3 

i)v-',;?aie 2 7 ! U!t''irj 2. 'JE-C2 tig.'nLt 7 . t tE-06 (u;i''!r,31-l 2 .E -07 2 .0E- ' JO \i.^'nii 3 . 0 E + 0 i a2,-'in3 7 .E-02 

Chio,"ebvTKei!e 2!1S uj- ' i rJ N C N C 2 .2E- i00 u i r e  J S.OE+C>i Ug.-'iii3 4 .E -02 

C;hio,'-jfonn 241 U^''.T-3 2 . 6 E - 0 2 eg.'nLt 2 .3E-05 (ug' ' in3!-l 6 .E-07 1 .SE-HIO ug,'n.J 2.5E+<'2 eg' ' in3 7 .E -03 

^i.s-1,2-Dieil!t>roetbene 4 7 7 u p ! r  3 N C N C 3.6E--00 w^'i-.'J N  D 

EOiyiben.cene 2 5 7 uS-'irJ N C N C l.OE-i-'JO Ug.''lTti 3-l i ; -^03 •J!j6n3 6 .E-04 

l.sopropyi /Mcoiiol N  L ug,''ni3 N C N C 7-0E+03 .a&'in3 

Methytcseioh.e-'eine 2 7 S us. 'ni3 N C N C 2.IE-H10 UBn-J 3-OE-i«3 =5.',n3 7 . E - 0 4 

retraei t iotoet l iei ie P 7 0 0 ug.''n'J l.OE-i-00 tie-'ntt 5 . ' /E-06 ;ug' ' tr,3i-t 6 . E - 0 6 7.3EH11 uit-'niJ 2-7E-i«2 u&'in3 3 .E-01 

I'olai Xyk-ncs 2 3 2 ug-'nii N C N C l.tiE+'JO u^ ' t r t i 7-9E-iC'3 •a&'in3 2 -E-04 

I r i eh io rue thene 601 USS'S-J 6 .5E-02 i!C..'m3 2 .0E-06 ius ' ' in31-l l .E -07 4 . 5 E * 0 0 U^''ni3 LOE-iCH -a^-'tn3 5 .E-0I 

Vi,nyi Cl i lor ide 3 1 6 us ' i nS 3 .4E-02 t;e-'iiE< 4 4 E - 0 ( i {ug-'in3)-l l . E - 0 7 2 . 4 E t 0  0 Ug''rtt3 l.OE-iC'2 u;i''in3 2 . E - 0 2 

l,4.6-'rTieh!i>£opitenot 75 uiS,'-m3 8.IE-C-3 u.c.'niJ 3 .1E-06 {uj^-'irjl-i 3.E-0ii ,S-7E-0i usi''m3 N  D 

De;i;^0!'a);inliyTieeije 1-5 U^'n-J J . 6 E - 0 4 i;j:.'n33 1.1 E-04 i'u^''ij;3)-i 2.E-IW L  i £ - 0 2 i i i ' 'm3 N  D 

Uet',zcib)nuiMai!t;'teiie 15 Uis,''it.J 1.6E-03 iie.'ni3 1.1 E-04 -:us''in3]-l 2 .E-07 1-iE-Oi uii'':n3 N  D 

BefjioiXlfiuoraiitliene 0-36 ui;,''ni3 3-'?E-0S iiii.'m3 1.1 E-04 i u V j r J l - l 4.E-0I) 2 . 7 E - 0 3 ug.''!r3 N  D 

Bis i2- - t i iy ihexyl )phOula le 0-05 Ull'tfJ - 3-4E-C6 i!e.'ni3 2 .4E-06 iu^- ' i r J l - l I . E - I I 3.8E-<;'4 us.''in3 N  D 

Chrys-.Tie 15 U!^''nt3 1-7E-03 ue-'inj l . lE-0 .5 -:ug-'!r3}-l 2 .E-0S 1.2E-01 Ug.''lTl3 N  D 

Indenoi 1.2,3-edlpvTene 0-66 ui^''.'r'3 7- iE-OS 'ae.'nt3 i . i E-04 (Ug''in3!-1 S.E-O'J 4.!)E-03 ug-'irej N  D 

NapliUialene 2S ujt' ':r3 N C N C 2.1 E-01 ug.''ni3 3 . 0 E + 0 0 u^' 'm3 7 .E-02 

l E  Q 0-00 i 1 Uit.''.-n3 l - I E - 0 7 •ac-'ni3 - t .SEtOI (ua ' ' in3l-l 4 .E- l i6 S-OE-06 USS''!tl3 4.0E-O.S u&'in3 2.E-C1 

rViuminiim N  V ns ' t r i i N C N C S.OE^C'O .a&'m3 

^Vrs..-!iie N  V ug,''ni3 4 . 3 E - 0 3 {ug-'in31-l i .5E-C2 -a;i-'in3 

Cobal t N  V ug.''ni3 N C N C 2.0E-C-2 •a&'in3 

Lead N  V U5i''i?i3 N A N  D 

Mang'anese N  V ug-'n-J N C N C 5.'.lE-02 •a&m3 

PXOE-NAE^Ballellc^alt^edali;Sourte AreaMllility Worker\Fiiial Revised 100816\ 
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TABLE C-3 
CALCULAI ION OF CIIE.MIC.iL CANCER RISKS -AND NON-CA.NCER HAZARDS ­ CENTR.4L TENDENCV EXPOSURE - TOIA L .ME lAL.S- CURREN IVFUTLRE- UTILTI V WORKER- ADULT 

SOURCE AI4EA - CTE SCENARIO 
CEN IREDALE .MA.\'OR RESTORATION PROJECT SUPERFUND SI'IE 

NORTH PROVIDENCE, RHODE ISL.AND 

SCE.NARIO TI.VIEFRA.ME; CURRENT.'FUTURE 
RECF,PTOR POPULATION: UTILITV WORKER 
RECEPTOR ACE: ADULT 

.MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEVHCAL 

Van;idi.in: 

EPC 

V.ALUE 

NV 

UNITS 

ug.'ntS 

CANCE i RISK CALCUL,\TIO.NS 

I.NTAKE/EXPOSURE 
CONCENTR.ATI(3N 

V;ALUE 

NC 
UMTS 

CSF/l'NI'TRISK 

V A L I I  E 

NC 

UNITS 

C.A.NCER RISK 

NON-CA.NCER H.\ZARD CALCliLATIONS

INTAKE/EXPOSURE 
CONCENIRATION 

V.ALUE UNITS 

RID-fRfCd) 

VALUE 1 l iNirS 

1-OL-Oi u,e'm3 

IIAZ^VRD 

QUOTIENT 

| 

EXPOSU'P-E .VIEDiUM T 

GROUNDW-AIER IOIAL. 

EXPOSURE ROUEE TOTAL 

EXi'OSiiRE POINT T )T.^L 
OlAl. 

l.E-OS 
1 .E-OS 
l.E-OS 

3.E-(iS 

1 
1 
1 

2 
TOTAL RECEPTOR RISK ACROSS ALL MEDIA || 3.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDL\ II 2 I 

NOTES: Prepared by: KASK 08/13/10 
(1) - Blank cells indicate that an RID or RfC is not avalailable from the sources used to obtain dose-response data for this risk Checked by: BJR 08/13/10 
NC - Not carcinogenic by this exposure route. 
NA - Not applicable: exposure route not applicable for this chemical/exposure medium. 
NL - Nol inlcluded in the calculation table for ambient air concentrations in a trench from groundwater. 
N'V - Not volatile; exposure route not conplete for this chemical. 
- - Not calculated: dose-response data and/or dermal absorption values are not available. 
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TABLE C-4 
SU.VIMARV OF RECEPTOR RI.SKS A.ND IHZ.ARDS FOR COPCs - CENTRAL TENDENCV EXPOSURE - TOTAL .METAL.S- CURRE.NT.'FUTURE- U T I L i r y WORKER- ADULT 

SOURCE AREA - CTE SCENARIO 
CENTREDALE .VUNOR RESIORAITON PROJECT SUPERFUND S  n E 

NORTH PROVIDENCF_ RHODE ISLAND 

SCENARIO TIMEFRA.ME; CURRE.NT.'FUTURE 
RECEPTOR POPITATION: UT1LIT\ WORKER 
RECEPTOR AGE; ADULT 

CARCINOGENIC RISK ( l  l 

.MEDIU.M 
EXPOSURE 

MEDIUM 

EXPOSURE 

POl.NT 
CHEMICAL 

INGESTION INHALATION DERHHL 
EXTER.\AL 

(RADIATION) 
EXPOSURE 

ROUTES TOIA L 

GROUND CiROUND WATER GROUNDW.ATER 
WATER 1,2,4-T;iinethy!beii2ens NC NA NC NA 

1.3.5-rr!n;ediy!b-ei-.;^ene NC NA NC N  A 

1.4.Dieh!orobe[r(;ene NA i.3E-0'9 NA E3E-(:je 

(Senzeae NA 2.')E-0'i NA 2-' ;E-0I) 

Ciil.:ireben?eite NC NA NC NA 
Cidorot'orr;; NA - NA 
e!s-;.2-Diehlori->e:i,er!e NC NA NC NA 
Elh-Vlt-en.-ene NC NA NC NA 
i30[JtO|}yi .Meeiioi NC NA NC NA 
Methyieyeio.hexane NC NA NC NA 
rettrieiiltrroetitene NA S.tiE-0(i NA 5-6E-06 
Eotui Xylenes NC NA NC NA 
riiehitjreeiiiene NA 'J.3E-il) NA 9-3E-10 
Vinyl Chleride NA 1.4E-08 NA 1.4E-08 
2-4-6-Ti-ieiilof.:-.piieaol NA 9.4E-09 NA o.4E..l-m 
BenzOi'alantlnraeene NA 4.5E-07 N  A 4.5E-07 
rsert;:(Kb3nuei-ar]tlieiie NA 7.SE.07 N  A 7SE-07 
lienZ(\'K)t;uorani.iiene NA NA 
13is',2.e:iiyihex_vl)piithaia!e N  A 1-4E-09 NA 1-4E-0O 
Chiysene NA 4.SE-0') NA 4.SE-09 
Imieitot 1.2-3-ed'!pyiene 
N'apinlhaiene ... NC 

NA 
NA 

S.0E.C7 
NC 

NA 
NA 

S-0E.07 

TEQ NA 1 2E-05 NA 1.2E-03 
AiUititnuni NC NA NC NA 
Arseiic ~ NA 3.3E-10 NA 3.3E.10 
f.'obail NC NA NC NA 
Lead NA NA 
Manga:ie.sc NC NA NC NA 
Vuiudiiiin NC NA .NC NA 

EXPOSURE POINT TOTAL .. 2E-05 

EXPOSURE MEDIUM TOTAL 2E-0.S 

Gii.OUND AIR TRENCH ­ . 'JR 
W'.VIER 1,2,4-Tp;.netiiyiben7ene NA NC NA NA 

1,3,5-'Fr:!r,'etiiy ibenzene .NA NC NA NA 

L4-Dic:'!lorobe;t7ene NA 2.6E-07 NA NA 2.6E-07 

Benzene 14A 2.3E-07 NA NA 2.3E-07 
Ciil.yroben7eoe NA NC NA NA 
C'itioroliT.n .NA 6'-OE-07 NA NA 6.0E-07 

eis- i ,2-f3ici;ldroet.bene NA NC N,3 NA 
Etiiylbenzene NA NC NA NA 
Isuprepy! .Meoh.T.l NA NC NA NA 

Melhyleyelohexane .NA .NC NA NA 
Feti-aebiori-etiieiie NA 6.2E-06 NA NA 6.2E-06 
Total .Xylenes NA NC NA NA 
Trichlorot'tiierie NA 1.3E-07 NA NA I.3E.07 
Vinyl Cliloride .N'A i .3E-07 NA NA I.SE-Qi 

2.4.6-rrieliior..phcnol N'A 2.SE-0li NA NA 2..3E-0S 

iienzo(a)aniia"acene NA l.7E-0!< NA NA I.7E-U8 

I3en7o0)3iiu^'rar4i!ene NA I.St:-07 NA NA [..•iE-O? 

t3enz<j<.k)nuert!riti.erie NA 4.3E-0il NA N  A 4.3E-Q9 
Bisj2-erhyificxyljphtli.-<ia-e NA I.3E-II NA NA I..3E-II 

Cia-ysene NA l.SE-OS NA NA l.iiE-08 

i]tdene,t 1.2.3-ed)py!-crie NA 7.Si7:-09 NA NA 7.SE-!)') 
Naphtltainte NA -NC NA NA 

I'EQ NA 4.3E-06 NA NA 4.3E-0(i 

.'Viiurenujn NA NC NA NA 

.\rscnic NA NA NA 
Tebait .NA .NC NA NA 
Lead NA N,3 NA 
Manganese NA NC NA NA 

NON-CARClNOCiENIC HAZARD O U O T I E N T d  )

PRIMARV TARGET EXPOSURE 
INGESTION INIL4LA'riON DER.MAL 

ORGAN ROUTES TOTAL 

Uitdetern'aned 
U.ndelertiiiiled 

Eraiecriiie 2.4E.04 2.4E-04 
irimitj.=te system.' 9.3E-04 9.3E-04 

Liver 2.7E-05 3.7E-05 
Lii-er 2.3E-0.S 2.3E-I15 

Hen'.ate!e-!deal .. Liver /' Kidriey 3.1E-05 3.IE-0.S 

Liver ; , ; E . 0  3 7.3E-03 
Nervous Syste.Ts 
Liver.­' kidney 3.7E-02 3-7E-02 

Liver 4.4E-iJ4 4-4E4-I4 
l-in-iet-ei-inined 6.0E-02 6-0E-02 

Kidney 1.4E-t)4 1-4E-04 
Kidney 2..3E-04 2.5E-04 
Kidney 

Rep-txiiictive 6.SE.03 6-8E-03 
Kidney 1.5E-04 L3E-04 
Kidney 2.6E-04 2.liE-04 

Nerepos Sy-stern 3.7E-06 3.7E-06 

-Nervous .Systeir! 
Skin 3.1 E-05 5.1E-0.S 

l-leii-aioiogieal 

-Nervous System 
Kiitcy 5.9E-05 5.9E-05 

0.1 

0.1 

Usidetcrniined NA 2.8E-0I NA 2.SE-01 
Undeternasied NA - NA 
Developmental NA 2.0E-(}-! .N'A 2.0E413 

lunnnrie systeitr NA 6-8E-02 NA 6..SE-02 
UiidetenTEned NA 4-4E-02 NA 4.4E-02 

Liver NA 7-3E-03 .NA 7-3E-03 
NA .N'A 

Deveierpnietrtai NA 6-3E-04 NA 6-3E-04 

N.A 7.0E-04 .N'A 7-0E-04 
Ncrvoits S'ystcra .NA 2-7E-01 NA 2-7E-01 
Nervous System NA 2-2E-04 NA 2.2E-04 
Nervous System NA 4.5E-01 NA 4..SE-01 

Liver NA 2.4E-02 NA 2.4E-02 
NA NA 
NA NA 
NA NA 
.NA .NA 
NA .N'A 
NA NA 
NA - NA 

Respi:-;irory NA 7.0E-fl2 .NA 7-0E-O2 
LivtT .'• Repre<iuctive,' NA 2.0E-0I N'A 2-OE-Ol 

Undetennined 
Deveiopntental.­' 

Netvous System 

P:COE-NABBaItellc.Ca«red3le\Soijrce AreaVUliUcy Wo t̂e^^FiIlaI Revised K 
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TABLE C-4 

SUMMARY OF RECEPTOR RISKS A.ND ILAZARDS FOR COPCs - CENTRAL TENDENCV EXPOSURE - I O I A L .METAL.S- CURRENT/FUTURE- UTILITV WORKER- ADULT 


SOURCE AREA - CTE SCENARIO 

CENTREDALE .VUNOR RESTOR.ATION PROJECT SUPERFUND SITE 


.VOHTH PROVIDENCE, RHODE LSLAND 

SCENARIO TIMEFRA.ME; CURRENT/FUTURE 

RECFiPTOR POPULATION: UTILII V WORKER 

RECEPTOR AGE; ADULT 


EXKISURE EXPOSURE 
-MEDIU.M CHEMICAL 

MEDIUM POI.XT INGESTION 

Vanadium NA 

RECEPTOR TOT,\L

NOTES: 


NC - Not earcinogenie by this expostjre route. 


NA - Not applicable; exposure route not applicable for tliis chemieaEexposure medium 


— Not ealeuiated; dose-response data and/or dennal absctrption valties are not available. 

Prepared by: KASK 08/13/10 

Cheeked by: BJR 08/13/10 

CARCLNOGENIC RISK (1) 

EXTER.NAL
LNIULATION DERMAL 

(RADIATION)

NC NA NA 

1 
TOTAL RISK ACROSS ALL MEDIA] 

NO,N-CAKCLNOGENIC HAZARD OUOTIENTd) | 

 EXPOSURE PRIMARV TARGET DERMAL f-^-^SURE 1 
 ROUTES I O I A L ORGAN ROUTES I O I A L 

INGESTKLX IMIALAITON 

,'iE-05 21 
3E-05 TOTAL HAZARD ACROSS ALL MEDIA | 2 

TOTAL DEVELOPMENTAL HI • 

TOTAL ENDOCRINE HI = 

TOTAL HEMATOLOGICAL HI • 

TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI • 

TOTAL LIVER HI = 

TOTAL NERVOUS SYSTEM HI • 

TOTAL NOAEL HI • 

TOTAL REPRODUCTIVE HI • 

TOTAL SKI.N HI • 

TOTAL RESPIRATORY HI • 

P:*:OE-SAE\Bandlc<:aimdalc^ouiee AreaiUulily WoAcrtFinal Revised I OOS 16\ 
RME-SourceArea4Jtility WQrker-GW-t«almetal»,Avaagc.»ts, SIAIMARY Page 2 of 2 

http:TIMEFRA.ME


TABLE C-5 

CALCULATION OF CHEMICAL CA.N'CER RISKS AND NON-CVNCER HAZARDS - REASONABLE MA.\IMUV1 EXPOSURE - lOTAL .VIETALS - WITH LEA DAIA- CUHRENI7FUI URE- UIILITV WORKER- ADULT 


SOURCE AREA 
CENT REDALE .VLAN'OR RESTORATION PRO.IECT SUPERFUND SITE 

.NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TI.MEFRA.ME; CURRENT.EUTUHE 
RECEPTOR POPULATION: UTILITV WORKER 
RECEPTOR AGE: ADULT 

E P  C C A N C E  R R I S  K C A L C U L A T I O . N  S N O N - C A N C E  R H A Z A R  D C A L C U L . \ T I O N  S 1 

M E D I U  M 
E X P O S U R  E 

M E D I U  M 

E X P O S U R  E 

P O I N  T 

E X P O S U R  E 

R O U T  E 
C U E S n C A  L 

V A L U  E U N I T S 

I N T A K E / E X P O S U R  E 

C O N C E N T R . \ T I O  N 
C S F / U N I  T R I S K 

C A N C E  R R I S K 

l N T A K E . ' E X P O S U R  E 

C O N C E  N T R . A T 1 0 N 
R I D / R f C d  ) H A Z A R  D 

Q U O T I E N  T 
V A L U  E U N I T  S V A L l l  E U N I T  S V A L U  E U N I T  S V A L U  E I INTTS 

G R O U N  D G R t 3 U N D W.ATER G R O U N D W A T E  R DEK.MAL 

W.-VTER 1 --l-i3ie.'tiorobcr.;:e(!e 0-00-SO ni&''i 3 .SE-08 oigTce/day -5-4E-03 (:ns.'^g-'d:iy)-! 2 ,E-10 2 . 7 E - 0 6 ni^.'i;il.''day 7 .0E-02 m-e,'3.g'fiay 4 . E - 0 5 

i i c ry .a ic 0-021 mj.'i 3 .SE-08 mg'Ejt.'day 5 -5E.02 (;ng'3;g.'da-y)-l 2-E.09 2 . 7 E - 0 6 nii;.'kit''d.iy 4 . 0 E - 0 3 miBLg'-day 7.EJ14 

C\i'.CiT,:i>aucr.c 0 - l t . n *  i N C N  C 4 . 6 E - 0 5 .•H^.'!.-ji''d2y 4 . 0 E . 0 1 n-B'Lg-'day i . E - 0 4 

Chioroli- 'nn 0-ij041 n-.J'3 4.2E-t!;.' mg- ts- 'day N A 3 .0E-07 nie.'kB.''day l.OE-01 m|!,'ko.-day 3 . E . 0 6 

:;5-!,2-Dici!!oie-etlje(K­ 2 ! nij-'i N C N C 3.0E-01 nta'L&'day 

Etiiyihen;:ene 0-02S ni&''i N C N C ­ 1.3E~05 n)L;.''>;e.''day 5-OE-OI nte- 'ka 'day 3 .E-05 

lsopr.->pyi Alci-ilio! 0 -070 nig.'i N C N C N  D 

M e l h y l c s r i e h e s a n e O-IO nij '3 N C N C N  D 

re t rae l i loroethcnc •20 tni.''i I .5E-03 mg-'ke.'day 5-4E.01 i:ng'3:g'day)-! S,!-:.04 l -OE-0! niy.'lce.'day l.OE-Ol mg'lvO''day l .EJ-00 

r e i a i X y l e ( i « 0-06;p nig-'i N C N  C 4 . 0 E - 0 ! nia-Lg-'eiay 

Frieitioroctlienc 23 n i j ' l 4.4 E-05 mg-lce.'day 5.91--03 ( ing ' l ig 'day)-! 3-E-07 3 - I E - 0 3 nii;.'ka-''day 3-0E-04 n;g'L&''day l . E * 0  ! 

'. 'inyl CiiE-jtide 0  4 S nig-'i 3 . i E - t l 7 m&'kj;.'day 7 .2E-01 (:ng-ltg'day)-i 2 . E - 0 - 2-1E-05 m£."is,''day 3 .0E-03 nig.'kg''day 7 .E-03 

2.-{,6-TriebiOr,'jpi-enol 2-9 nig'1 2 .5E.C5 ing'lty. 'day L I E - 0 2 (mg-'Tig-'da-,)-! • . E - 0 7 1.8E-03 nii;.'k-a''day I . 0 E 0  3 nte.'Lg''day r.E-'OO 

He;'y-p(a)ai]theiecne O-OO-t? nig.'i 5.4E-C7 mg'lte. 'day 7.5.E-OI i:ng,'1;g'dayj.l 4 .E -07 3.7E-4)5 nij;.' 'sg'day 3 .0E-01 nte,'3;g''day I.E-tM 

Benzo(bjl l- ;oran-i tene 0 .0025 nig-'i 6 . tE - t l7 ir.g'ke. 'day 7 . 3 E 0  1 (:ng.'Vg'd.iy)-! 5.C-07 4 . t E - 0 5 ni^'k!j.' 'day 3 .0E-0I m i ' L g ' d a y l .E -04 

t3er.zf>rx)-3!ie-ian(.henc 

Bi.si2-e!hy;iiei:\-:jpl;tiialate 

0 -0029 

0-031 

mg ' l 

mg-1 5 .4E-07 nig-'ke.'day 

7 .3E-02 

1.4E-(J2 

Ong'Lg-'dayj-l 

(nt3,'3.g-'dayFl S.E-t)9 
.. 

3 . 8 E - 0 5 nie:.'k-e.'day 

3 .0E-0I 

l.OE-Cl 

nig'3;g''day 

tng 'Lg 'day 4 . E-04 

t71ir>;seiie 0 . 0 0 3 9 mg'1 S.6E-07 nig.Tce.'d.ay 7 . 3 F , 0 3 (:ng'3.g'dayj-l 4 .E -09 3.9F.-05 nij;.''N'!i'day 3 .0E .01 j n a ' L g d a y l .E -04 

l i i d s n o d ,2 ,3-ed)pyrene 0 .002 nig-'i 5 .2E-07 oig'kg.'d.ay 7 .3E-0 I |ntg.'3.g-'dayj-l 4.E-H7 3-6E-05 nig.'k'e,'day 3 . 0 E . 0 I rca'Lg''day i . E - 0 4 

N'.aphlhaSene 0-011 mg ' l N C N C 5.7E~0n .•tJi;.'k-ii'day 6.0E-01 !r.a'3;^''day i . E - 0 5 

TEO 4 -3SE-06 m g  l 9 .9E-10 n'.g-'kg.'d.ay 1.5E+05 |mg'3.g-'day)-l l -E-04 6.9F.-08 n)y.'ke,''day N  D 

-Muiriinum t l -756 mg' l N C N C 1 .OE400 ir;g'Lo''day 

.Arsenic 0 .02 m g  l 1.5E.09 nig'kg.'d.ay ! -5E-1-00 (:ng'3.g'day)-l 2.E.fl9 1.1 E-07 niis'k-e.''day 3 .0E-04 ma'Lg-'day - t .E-04 

t -obal i 0 . 0 3 5 6 mg ' l N'C N C 3 .0E-03 nia'l.g' '(iay 

Leaii 0 .07 mg' l N A N  D 

M a n g a n e s e 5.53 mg' l N C N C 3 . 0 E - 0 5 niii.'ke,''day 2 .SE-03 n-.!s'ltg''deiy i . E - 0 2 

V a n a d i e m 0 . 0 3 8 ? 11*1 N C N C 2.1 E-07 nii ' /k!s 'day 2 .6E-04 ' rr:a'3.g''day 8.E-t>4 

EXPf-lSl-iRE R O L T  E

E X r O S I - i R E P O I N T rOT-M.. 

 T O T A  L 1.E.03 

l . E - 0  ! 13 11 
E X P O S U R  E .MEDIUM T O T A L l . E - 0 3 !3 1 

A I R T R E N C  H ­ .MS. V A P O  R 

T N H A L A T I O  N 1.4-Dic!i lorc*enzene 34 ug,':n3 3.6E-C3 ug-'nLl l - l E - 0 5 iu-^-'irJi-l 4 . E - 0 3 2 - 5 E - 0 ! ug.''nLi 8.0EH>2 ug-m3 3.E-C-4 

UetiZaie H 'o U^'ttLj 2-1E-02 eg. 'n i j 7 . 8E-06 (Uij-'in31-l 2.E-(17 l -SEtOO ug' 'm3 3.0E-i-(;'l 'ag''iii3 5.E-C2 

Chiorob- i izei ie 1240 ug,''n-J .NC N C 9-3E»0O ug' 'm3 5 . 0 E + * ! ug''in3 2 .E-01 

C h i o r o l b m i 31 U^''lTl3 3.3E4;-3 ue-'nLt 2 . 3 E - 0 5 ioa-'in31-l .S.E-08 2-3E-01 uii.''ni3 2 . 5 E 4 0 2 ug-'in3 9 . E - 0 4 

r i s - j ,2-DieijlitrL>ei:-]ene |7-S58i Ul^''.'n3 .NC N C 1 .3E»03 ug. 'nii N  U 

Et'nylbeiize-ne 225 u^--rr3 .NC N C l -7E-r0e u g ' r r J 3.1E-K.13 'ag-'m3 6.E-C4 

i sopropyl .Mco'aol N L u i t ' i r J N C N C 7.0Es-(;'3 ug-'in3 

Melhylcyeioii-exane 8 4 3 u i i ' i r J .NC N C 6.3E-f'.>0 u^-'nei 3 . 0 E + 0 3 u ^ ' i n j 2 -E-03 

Telraei;l0[T.-et!ieite 1 4 2 2 6 0 9 u i t ' t r J 1.5E-1-02 ue-'ni3 5-9E-06 iug-'in31-l 9 .E-04 1 . IE304 u^' 'ni3 2.7E4-02 ug-'in3 4.E-i-0i 

J o t a i iXyienes 5 5 3 uii-'ir3 .NC N C 4 . 2 E + 0 0 u^' 'ni3 7 .9E+03 ug-'m3 5 .E-04 

liie'nioroetheT.e 166667 u i ' r r J i.SE-tOI liir.'nLl 2-OE-Oe • us' 'm31-i 4 .E-05 1 . 3 E t 0 3 ug.''ni3 l.OES-Ol ag''in3 l.E-iCi2 

Vinyl Cli loride 5 0 5 9 ug(''ir3 5 .4E-01 tig-'UL-t 4 4 E - 0 ( i iug' ' ]n3!-i 2 .E -06 3 . S E r 0 1 uis''ni3 l.OE-1-02 ag''in3 ' 4 .E-01 

2,4-6-Trieh!orop.he(tol 2 2 2 0 uy / r r3 2 .4E-01 ug-'nC. 3-1 E-06 {Uij-'in3!-i 7 .E-07 1.7E-t01 U^'.-tti N  D 

Llei-.Z-Oia);im'nraeene 1.3 Ug-''lTl3 I .3E-04 e g / n U L I E-04 iua' ']n31-l l .E -08 O-4E-03 u!S'*m3 N  D 

Beiizoi b llleoiraitlieiie 9.0 USS'IPJ i) .7E-04 U,e,'ni3 1.1 E-04 (ug''m31-l l .E -07 6 .8E-02 ug,''m3 N  D 

t3eiizo(!t!!iuorajif3iene 0 .25 ug / ! r3 2 .6E-05 u g / n t ! 1.1 E-04 iuj j ' in3l- l 3 . E 4 t 9 1-0 E-03 ui;.''ni3 N  D 

i3isi2-.ij iyi!iexyl)phl 'na;ate 0 .28 u i ' n i 3 3 .0E-05 iig-'nCt 2 .4E-06 (uS''in31-l 7.E-11 2. I E - 0 3 iiss''nt3 N  D 

Chsys-.-ne 14 uis'ni3 1.5E-03 ug 'n ia 1.1 E-05 {ug ' i r31-l 2.E-oa i . i E-01 U^'ltL) N  D 

indenoi 1.2,3-tdlp>Tene 0.31 ug.'ra3 3 .4E-0S u g ' n D 1.1 E-04 iu^ ' i n3 i - l 4 .EJ19 2 . 4 E - 0 3 Ug''m3 N  D 

Naplitllaieiie 73 uis''ni3 N C N C 5 .5E-01 Ug''iTl3 3 .0E+0O ug ' in3 2 .E-01 

IE<,) 0 .013 utS'.'rJ 1.4E-06 tig/ni3 3.SE-l-0i iuji-'ir.3l-l 5 .E-05 9 .5E-05 Uts'mj 4 . 0 E - 0 ! u^-'in3 2.E-1-00 

Aiurnineni N V uss''.ni3 N C N C N  A S.OE-KJO 'a^'in3 

^\rseriie N  V u t s ' t r j 4 . 3 E - 0 3 Ius-'in31-l N  A 1.5E-02 ug''in3 

Cob i J t N  V uts''ni3 N C N C N  A 2.OE-02 ug''in3 

Lead N V nit'-ra3 N A N  A N D 

M a n g a n e s e N V uss-'ne! N C N C N  A 5 .0E-02 ug-in3 

Vai tadia tn N  V Ug,'-.ni3 N C N C N  A 1 .OE-OI u^''!n3 

1 
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TABLE C-5 
CALCULATION OF CHEMICAL CA.NCER RISKS AND NON-CANCER ILAZARDS ­ REASONABLE >LAXI.\1U.M EXPOSURE ­ TOTAL .VIETALS - WITH LEA DATA- CBRREN'T/FUTURE- UTILITY WORKER- ADULT 

SOURCE AREA 
CENTREDALE .MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

B C E X A R I  O "TI.VIEFRA.ME; CURHENT.EUTliHE 
t iECEPTOR POPULATION; UTILITV WORKER 
I R E C E P T O  R ACE; ADULT 

MEDIUM 
EXPOSURE 

MEDIUM 
ExrosuRE 

POINT 
EXPOSURE 

ROUTE 

EXPOSURE ROiJTE T 
EXPOSL'RE POINT TO'i'.'U. 

EXPOSURE MEDIUM TtlTAL 

iiROUNDV'A'TER 'TtH AL 

ITAL 

CHEMICAL 

EPC 

V-ALUE UNITS 

CANCER RISK CALCULATIO.NS 

INTAKE/EXPOSURE 
CONCENTRATION 

V ; A L U  E 1 UNITS 

CSE/l'.NTT RISK 

V A L I I  E 1 UNITS 

CANCER RISK 

l-E-03 
l-E-03 
l-E-03 

2.E-ft3 

NON-CA.NCER HAZARD C.\LCUL.4TIONS
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 1 UNITS 

RID/R«.'d) 

- -W-"  K 1 "^"-S 

HAIASLO 
CIUOTIENT 

168 
168 
168 

181 

1 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA || l.H-m TOTAL RECEPTOR HAZARD ACROSS ALL MEDLV || 181 

NOTES: Prepared by: KASK 08/13/2010 

(1)-Blank cells indicate thai an RfD or RfC is not avalailable fiiam the soiirces iised lo obtain dose-response data for this risk assessmeiil. Checked by: BJR 08/13/10 

NC - Nol carcinogenic by this exposure route. 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 
NL - Not inlcluded in the calculation table for andiieni air concentrations in a trench fiom groundwater. 
N'V - Nol volatile; exposure route not complete for this chemical. 
~ - Nol calculated; dose-response data and/or dennal absorption values are not available. 

P;<:OE-NAE\Battelle^eiitredale\SouiccArea\Ulility Woricer\Fiaal Revised 100816\ 
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TABLE C-6 

SUiM.MARY O F RECEPTOR RISKS AND HA2URDS FOR COPCs - BEA.SOXABLE .MAXI.MU.M EXPOSURE - TOTAL .METALS- « I T i I LEA DATA- CURRENT.'l UTURE- UTILITY WORKER- ADULT 

SOURCE AREA 

CENTREDALE .VUNOR RESTORATION PROJECT SUPERFUND STTE 

.NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT-FUTURE 
RECEPTOR POPUl.ATKjN: UTILTr\ ' WORKER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK (1) 

MEDIU.M 
EXPOSURE 

MEDIIIM 

EXPOSURE 

Pt>I.NT 
CHEMICAL 

INGESTION INIIAUA'TION DERMAL 
EXTER.NAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

GROUND GROUND WA'TER OROU.NDWAn-K 

WATER ! ,4-Dii:ii!L>r!!beri;:e!t>i- NA 2.0E-1(I NA 2.-3E-IO 

Benzene NA 2.1 E-O') NA 2.1E-0<> 

(.7h)orobf[izerLe NC NA NC NA 

r.'iiioroiijrTt; NA - NA 

.••Ls-i,2-Did).lL.ioeths:5s NC NA NC NA 
!iti5y!be!i7t;nt; NC NA NC NA 
[̂ op:"opy: Alct^iiol NC NA NC NA 
M L'lhy icyulohe?! jne NC N.A NC NA 
Terriicftitrroeihene NA S.lE-f-I NA S.IE-IM 
i\>ia; XyltTieo NC NA NC NA 
TridiloEoetl?e!!e NA 2(iE-C7 NA 2.6E-fl7 
Viny! Chiorid; - NA 2-2E-07 NA 2.2E-07 

2,4,6.Tni:h}<":-avhsmi NA 2.SE-e7 NA 2.Se.!]7 
Benzi.s,a juLiiisract-nf NA 3.')E-li7 NA 3.')E-07 
Bi-iizLifb̂ 'tRiOE anthsne NA "!,(iE-0? NA 4.6E-07 

BL';izoCk)fiUoranihi';ie NA NA 
Si s( 2-f?t]).y Jlie.-; yliphtha iiite NA 7.6E-09 NA 7iiE-0') 

Cisrvstne NA 4.IE-(19 NA -i.iE-m 
iiidE«o(l,2,?-cd)pyreiie NA 3,SE-e7 NA 3.SE-07 

Naphlhalerie NC NA NC NA 

FEQ — NA 1..SE-04 NA 1.5E.04 

MurrSnum NC NA ,NC NA 

.•\.[>enk' NA 2.3E-C9 NA 2.3E-OP 

Cobalt NC NA NC NA 

Lead - NA - NA 
Miinganesi" NC NA NC NA. 

Viiriiidiiini NC NA NC NA 

EXPOSURE POINT TOTAL lE-iVi 

EXPOSURH MEDIUM TOTAL lE-m 
GROIIND AIR TRENCH - AIR 
WATER L-l-DichJoroK'iizene NA LOE-Oii NA NA •1.0E-i)8 

Benzene NA l.f!E.<l'.I NA NA l.f.E-07 

Ciiloroben^ene NA NC NA NA 

C*hloroT\̂ n .N'A 1.6E-C,S NA NA 7.tiE-0.S 

[:i^-L2•Dich^o^ocIhe^e N'A NC NA NA 

Etliyibenzene N.A NC NA NA 

Lsoprc-py; Alcohol NA NC NA NA 

Methyl tr.'ciobexune NA NC NA NA 

re;rHd)iorc-cti)C!K' NA ').0E-('4 NA NA f.OE-iJ'l 

foiai Xylenes NA NC NA NA 

iVichiorcR-rhcnc NA 3.fiE-05 NA NA l.(.E-n.5 

\-inyl Chloride .NA :.4E-06 NA NA 2.4E-06 

::,-16-THd)iori.--i3henoi NA 7.-)E-ll7 NA NA 7.4E-!)7 

Bcnzo(a)iiniiirycene NA 1.5E-0S NA NA I.5E-08 

Ben7i,«i)'! fluoranthene NA 1.1 E-07 NA NA I.1E,07 

8en::?G-;kinui.jr^niheiie .NA :.?E-oo NA NA 2.i>E-09 

BJ.'K:^-tT,bv;hexy!Jpbth:ji;i:t' N'A 7..3E-II NA NA 7..3E-11 

C!ir\-^ene fiA 1.7E-()S NA NA I.7E-118 

lnde[ii-Hl.2.3-cd'ip>Tcnc NA 3.7!;-09 .NA NA 3.7E-1W 

N'aphtlLiieiie NA NC NA NA 

TEQ NA .5.2E-0.-) NA NA .7.2E-0.5 

AluiT n̂Lijn NA NC NA NA 

Arsenic NA NA NA 

C-obalt .N'A NC NA NA 

Lead NA NA NA 

Mang.ne.. MA NC NA NA 

V'.in;idi.;m NA NC NA NA 

EXPOSURE POINT TOTAL IE-03 

EXPOSURE MEDIUM TOTAL IE-03 

NO.N-CARCINOGENIC HAZARD QUO T I E N T d ) ~| 

PRIMARY TARGET EXPOSURE 
INGESTION INHALATION DERMAL 

ORGAN ROUTES TOTAL 

EnJix-iiiic 3.SE-05 3.8E-05 
htyTiUTies>-̂ ii;in.'' 6.fd;-04 6.6E.04 

Liver 1.IE.04 1.1E-(I4' 
Liver 3.aE-a.s i!-OE-0(. 

Heinaroiogicst 
Liver/Kiditj ' 2.7E-a.s 2-7E-05 

-
Li\'er l.OE-i-00 L O E H )  0 

Ner\-o«i Systei!) 
Li'.-er .'Kidney l.OE-Ol I.OEtOl 

Liver ';. IE-03 7. IE-03 
U.ideterTTjitjed l.,«E-i-00 LSEn'rfl 

Kidiey i.;E-a"i 1.2E-(H 
Kid;iey 1.5E.04 l..lE-n4 
Kidney 

Reproductive 3.6E-04 3,8E-04 
Kidney 1..3 E-04 i.3E-04 
Kid,-.>7 1.2E.-34 I.2E..114 

Nervous SysLeit! •).(<f.-Ot' 'l-IE-Oli 

Nerv-iHL; Sy.sleri) 
Sldii 3.(iE-04 3.6E-I14 

iieiraitolojiicai 

Ner\-iHi;j System 1.1 E-02 LiE-()2 
Kid;;ey S.lE-04 S.iE-04 

13 

13 

Developnieiitai NA 3.2E-O.I NA 3.E-04 
Iiniriime sy.^ten; N'A 4.r,E-02 NA 5.E-02 
UiitielsrnKned NA LiiE-Ol NA 2.E-C1 

Liver NA 9.3E-04 NA 9.E-e4 
NA .NA 

Deveic.pine!it:il NA 5.5E-04 NA 6.E-G4 

NA 2. IE-03 NA 2.E-03 
Nervous Sysicm NA 4.0E-1-0I .NA 4.E-H)| 
Netvoas Systersi NA 5.3E-04 NA .s.E-04 
Nervou,-; SyHlein NA l-3E-t-02 NA l.E+02 

Liver NA J.SE-01 NA 4.E-01 
NA .NA 
NA N.A 
NA - NA 
.N'A - .NA 
.NA .N'A 
NA NA 
NA ~ NA • 

Respirulory NA l.SE-01 N.A 2.E-0I 
LiveT.' Keprixilietive.' NA :.4E-l-00 .N'A 2.E-KH1 

Ur!i.ieie;-inined NA NA NA 
DeveR>ptn.;:ital.-' NA NA NA 

.NA NA .NA 

NA NA .NA 
NetvriiB Sy.«er[! NA NA NA 

NA NA NA 

16S 

IliS 
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TABLE C-(i 

SUM.MARV OF RECEPTOR RI.SF^ AND HAZARDS FOR COPCl - REASONABLE .M.AXIMUM EXTOSURE - TOTAL .METALS - WTTH LEA DA TA- CURRENT.'FUTURE- UTILITV WORKER- ADULT 


SOURCE AREA 

CE.NTREDALE .VLVNOR RE.STORAHON PROJECT SUPERFUND STTE 


.NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRA.ME; CURKEN'T'FUTURE 
RECEPTOR P O P T ' L A T I O N ; U T I L I U ' WORKER 
RECEPTOR ACE; ADULT 

CARCLNOGENIC RISK ( l l NON-CARC1NOGE.NIC HAZARDOUOTIENTd)
EXPOSURE EXPOSURE 

MEDIU.M CHEMICAL EXTER.NAL EXPOSURE PRIMARV TARGET DERMAL ^ ' ^ • ^ S U R E 
{RADIATION) ROUTE.S TOTAL ORGA.N ROUTES TOTAL 

MEDIUM HUNT INGESTION INIULATION DERiMAL INGESTION INHALATION 

GROUNDWATER TOTAL 1 !E-().3 ISl 

RECEPTOR TOT.Al. 1 ZF.-O.T 181 
TOTAL RISK ACROSS ALL IVIEDL\| 2 E.03 TOTAL HAZARD ACROSS ALL MEDL^ 181 

NOTES: 

NC - Not carr;inogeiuc by this exposure roitte. 

NA - Not applicable; exposure route not applicable for this chetnical/exposure medium 

— Not calculated; dose-response data and/or dermal absorption values are not available. 

TOTAL DEVELOPMENTAL HI • 

TOTAL ENDOCRINE HI • 

Prepared by: KASK 08/13/2010 

Checked by: BJR 08/13/10 TOTAL HEMATOLOGICAL HI = 

TOTAL IMMU.NE SYSTEM HI = 

TOTAL KIDNEY HI = 

TOTAL LIVER HI = 

TOTAL NERVOUS SYSTEM HI = 

TOTAL NOAEL H I  " 

TOTAL REPRODUCTIVE HI = 

TOTAL SKIN HI ­

TOTAL RESPIRATORY HI ­

P;COE-NAE\Ba«dle<:aitrBt2ie'fiource Araa\Uulity WorkerVFinal Revised lOOS 16\ 
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