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INTERIM FINAL SECTION 1 

1.0 INTRODUCTION 

MACTEC Engineering and Consulting, Inc. (MACTEC) is pleased to provide this report 
documenting the derivation of human health risk-based preliminary remediation goals (PRGs) for 
fish tissue and sediment (related to human health risks associated with fish consumption) as well 
as the derivation of PRGs for direct contact with sediments, bank soil, and surface soil 
(industrial/commercial land use) for the Centredale Manor Restoration Project Superfund Site in 
North Providence, Rhode Island. The Site and identified exposure areas are shown in Figure 1-1. 
It is assumed that the Remedial Action Objectives (RAOs) for the Site will address, in part, the 
human health exposure pathways that are associated with cancer and/or noncancer risks above the 
EPA's risk management criteria as identified in the Baseline Human Health Risk Assessment 
(BHHRA). Those exposure pathways are identified below. This human health PRG document is 
Part I of the Draft Preliminary Remediation Goals Report. Ecological risk-based PRGs are 
presented in Part II. 

1.1 DOCUMENT THE N E E D FOR P R G  S - SUMMARY O  F BASELINE HUMAN HEALTH 

R I S K ASSESSMENT RESULTS 

The Baseline Human Health Risk Assessment - Interim Final, Centredale Manor Restoration 
Project Superfund Site, North Providence, Rhode Island (MACTEC, 2004) evaluated the human 
health risks for Residents Living Along the River, Visiting Recreational Anglers, and 
Industrial/Commercial Employees at the Fogarty Center (surface soil only). The Baseline Human 
Health Risk Assessment (BHHRA) characterized human health cancer and noncancer risks 
associated with the following exposures: consumption of a combined fish diet consisting of fish 
caught from the Woonasquatucket River, incidental ingestion and dermal contact with sediments 
and surface water of the Woonasquatucket River and associated impoundments (wading for the 
Visiting Recreational Angler and a combination of wading and swimming for the Resident Living 
Along the River), incidental ingestion and dermal contact with bank soil (Allendale Pond reach 
only); and incidental ingestion and dermal contact with surface soils (Fogarty Center employees). 
Risks were calculated for each chemical in each medium, and risks for all potential exposures for 
a given receptor were combined into a cumulative receptor risk. The BHHRA evaluated both 
Reasonable Maximum Exposure (RME) and Central Tendency (CT) scenarios. 

In the BHHRA, the results from the carcinogenic risk assessment were compared to acceptable 
risk ranges established by the USEPA. The USEPA's guidelines, established in the National 
Hazardous Substances and Pollution Contingency Plan (NCP) identify acceptable exposure levels 
as those concentration levels "that represent an excess upper bound lifetime cancer risk to an 
individual of between 10"4 [one in ten thousandjand 10"6 [one in one million] using information 
on the relationship between dose and response" (USEPA, 1990). The selection of the actual 
upper limit cancer risk target is a risk management decision that can vary on a case-by-case basis. 
This PRG document is intended to provide information to support that decision. 

The BHHRA also included an evaluation of noncarcinogenic risks. As defined by USEPA 
(USEPA, 1989), a hazard index (HI) of less than 1 indicates that noncarcinogenic toxic effects are 
unlikely. An HI greater than 1 indicates a greater possibility of a noncarcinogenic toxic effect 
occurring, but the circumstances must be evaluated on a case-by-case basis. EPA typically 
considers the need for remediation if the HI is greater than one. 
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INTERIM FINAL	 SECTION 1 

In addition to evaluating total risks, the BHHRA also includes an evaluation of incremental risk. 
It is possible that receptors at the site may be exposed to chemicals of concern both at the site and 
at other locations; incremental risk is a means of quantifying that portion of the total risk to the 
receptor that is site related. For the purpose of this assessment, incremental risks were defined as 
the total risk associated with the site, minus the risks calculated for the upstream background 
area, Greystone Mill Pond. This calculation was done for each receptor at each exposure point. 
The resulting incremental risks were compared to the Superfund cancer risk range of 10"6 to 10"4 

and to a noncancer Hazard Index value of 1. The summary of noncancer and cancer risk 
calculations for the Interim Final BHHRA are presented in Tables 1-1 and 1-2 respectively. 
Assapumpset Pond and Brook was identified as a potential input to Lyman Mill Pond, if any 
contamination inconsistent with the upstream areas was discovered in Lyman Mill Pond. 
Assapumpset Pond and Brook flow into Lyman Mill Pond downstream of Allendale Pond. 
Assapumpset Pond and Brook are not directly upstream of the site and the pond and brook are not 
riverine as is Greystone Mill Pond. Therefore, Assapumpset Pond and Brook are not considered 
to represent an upstream background condition and are not utilized in calculating incremental 
risks associated with the site 

The cumulative receptor RME and CT cancer and noncancer risks were above the Superfund 
cancer risk range and the Hazard Index benchmark of one respectively for the Resident Living 
Along the River and the Visiting Recreational Angler. The noncancer and cancer risks for the 
employee of the Fogarty Center were below a Hazard Index benchmark of one and the upper end 
of the Superfund cancer risk range respectively. The cancer risk for the Fogarty Center employee 
was greater than the lower end of the Superfund cancer risk range (10"6). 

1.1.1	 Summary of Medium-Specific Risks 

The RME and CT incremental (above background) noncancer risks associated with fish 
consumption are considerably higher than the non-cancer Hazard Index benchmark of one for the 
Resident Living Along the River and the Visiting Recreational Angler. The medium-specific 
Hazard Index is below one for the RME and CT scenarios for all other exposure media evaluated 
in the interim Final BHHRA. The incremental RME and CT cancer risks associated with fish 
consumption are also considerably higher than the upper end of the Superfund risk range for both 
receptor groups. The incremental RME cancer risk associated with incidental ingestion and 
dermal contact with sediment for the Resident Living Along the River is also above the upper end 
of the Superfund risk range for Allendale Pond and Lyman Mill Pond. The RME and CT cancer 
and noncancer risks are within the Superfund cancer risk range and below a Hazard Index 
benchmark value of one for adult worker surface soil exposures at the Fogarty Center. The RME 
and CT cancer risks associated with surface water exposures for the Resident Living Along the 
River and the Visiting Recreational Angler are within or below the Superfund cancer risk range at 
all exposure areas evaluated. 

1.2	 IDENTIFICATION O F M E D I A REQUIRING P R G S AND CHEMICALS O F CONCERN 

FOR E A C H OF THE M E D I A 

Human health PRG development activities include development of PRGs for fish tissue and 
sediment because human health risk associated with fish consumption is above Superfund risk 
limits. The persistent, bioaccumulating substances in fish tissue that are the major contributors to 

MACTEC Engineering and Consulting, Inc. 
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human health risk (primarily dioxins and PCBs) are typically present in fish as the result of 
bioaccumulation from sediments. The BHHRA has documented that dioxins (specifically 
2,3,7,.8-TCDD) and PCBs (specifically Aroclor-1254) are present in sediments at elevated 
(relative to the background area at Greystone Mill Pond) concentrations at the exposure areas 
adjacent to and downstream of the Centredale Manor source area and the incremental (above 
background) human health cancer and noncancer risks associated with fish consumption 
scenarios for the Resident Living Along the River and the Visiting Recreational Angler are above 
Superfund risk limits. Therefore, dioxins and PCBs in sediments are considered the primary risk 
drivers associated with the fish consumption scenarios. 

The results and conclusions of the BHHRA have identified the chemicals that most significantly 
contribute to human health risks for the biota consumption pathway. Consistent with USEPA 
Risk Assessment Guidance for Superfund (RAGS) Part D (USEPA, 2001), Standard Table 10s in 
the BHHRA identified those chemicals that are considered chemicals that require further 
evaluation in the Feasibility Study for the Site. These chemicals are referred to as Chemicals of 
Concern (COCs) and these COCs were identified in Table 10s as chemicals with cancer risk 
greater than 10"6 and/or Hazard Quotient greater than 1. As indicated in RAGS Part D, the 
concentration associated with a lifetime cancer risk of 1 x 10"6 is considered a point of departure. 
Subsequently, other factors are considered to determine where within the acceptable risk range 
the actual remediation goals for a given COC will be established. Table 1-3 presents a summary 
of COCs for the fish consumption pathway, and separately, for exposure to sediment, bank soil, 
surface soil, and surface water (no COCs) for each of the four exposure points that are adjacent to 
or downstream of the Centredale Manor source area. For those chemicals in biota tissue that are 
associated with an excess lifetime cancer risk greater than one-in-one-million and/or a noncancer 
hazard quotient greater than 1, biota tissue concentrations associated with various risk levels 
(cancer risk of 10 "*, 10'5, 10"4, and hazard quotients of 0.1, 1, and 10) are identified (fish tissue 
PRGs). 

The development of risk-based PRGs has been conducted consistent with Risk Assessment 
Guidance for Superfund: Volume I- Human Health Evaluation Manual (Part B, Development of 
Risk-based Preliminary Remediation Goals), Interim (USEPA, 1991). The PRGs are also being 
developed consistent with the USEPA's Principles for Managing Contaminated Sediment Risks 
at Hazardous Waste Sites (USEPA, 2002a) and Risk Assessment Guidance for Superfund 
(RAGS): Part D, Volume 1 - Human Health Evaluation Manual (Part D, Standardized Planning, 
Reporting and Review of Superfund Risk Assessments) Final (USEPA, 2001). PRGs can be 
either generic or site-specific. Generic or default PRGs have been developed and published by 
USEPA based on default exposure assumptions and for various media, including fish tissue, 
however, values for sediment have not been developed (USEPA, 2002b). In addition, although 
default values are useful for screening purposes, site-specific PRGs are more appropriate for use 
in the remedial decision-making process. Therefore, the PRGs developed for the Site have been 
based on the site-specific baseline human health risk assessment (BHHRA) that has been 
conducted for the Site and the physical and chemical conditions at the Site. 

The sediment PRGs for human health based on fish consumption and transfer of COCs from 
sediment to biota are derived by dividing the risk-specific tissue concentrations by biota-sediment 
accumulation factors (BSAFs). 
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MACTEC developed human health PRGs for the six receptors (three age groups for the Resident 
Living Along the River and three age groups for the Visiting Recreational Angler) for a combined 
fish diet consisting of multiple target species. Intermediate calculations identified (for each 
species separately) sediment PRGs based on a fish consumption diet consisting of 100 percent of 
each of the target species that comprise the combined fish diet. The PRGs were developed for 
each of the exposure areas (Greystone Mill Pond, Assapumpset Pond, Allendale Pond, Lyman 
Mill Pond, Manton Pond, and Dyerville Pond). 

1.3 COCs FOR ENVIRONMENTAL MEDIA 

Because the identification of Chemicals of Concern (COCs) is based on site-specific, exposure 
point specific risks compared to target risk levels, the list of COCs varies by exposure point and 
by receptor. The following text and Table 1-3 identify and discuss the identified human health 
risk-based COCs. 

1.3.1 Combined Fish Diet 

In general, for the fish consumption pathway, the chemicals that contributed cancer risk greater 
than 10"6, in descending order of associated cancer risk, are: dioxins and furans (reported as 
2,3,7,8-TCDD equivalents or TEQ), dioxin-like PCBs (TEQ), Aroclor-1254, technical chlordane, 
dieldrin, 4,4-DDE, benzo(a)pyrene, and Aroclor-1268. Also, for the fish consumption pathway, 
the chemicals that contributed noncancer risk (Hazard Index greater than 0.1), in descending 
order of associated risk, are: Aroclor-1254, technical chlordane, and Aroclor-1268. In most 
instances, only Aroclor-1254 was associated with a Hazard Index greater than 1. 

Technical chlordane in sediment and biota tissue does not appear to be site-related. Figure 27 of 
the Interim Final BHHRA indicates the following arithmetic mean concentrations of technical 
chlordane in sediments: 108 ug/kg at Assapumpset Pond reference area; 401 ug/kg at the 
Greystone Mill Pond upstream background area; 515 ug/kg at the Allendale Pond site exposure 
area; and 1,251 ug/kg at the Lyman Mill Pond site exposure area. As shown in Table 3-4 of this 
report, technical chlordane tissue concentrations are reasonably consistent among the reference 
area, background area, and site exposure areas. For largemouth bass, geometric mean lipid-
normalized concentrations of technical chlordane were 8.83 mg/kg, 2.97 mg/kg, and 7.09 mg/kg 
for Assapumpset Pond, Greystone Mill Pond and Manton Pond respectively. For American eel, 
geometric mean lipid-normalized concentrations of technical chlordane were 1.03 mg/kg, 1.84 
mg/kg, 1.76 mg/kg, and 2.52 mg/kg for Assapumpset Pond, Greystone Mill Pond, Allendale 
Pond, and Dyerville Reach respectively. For white sucker/brown bullhead, mean lipid-
normalized concentrations of technical chlordane were 3.88 mg/kg, 2.84 mg/kg, and 4.31 mg/kg 
for Assapumpset Pond, Greystone Mill Pond, and Allendale Pond respectively. The PRGs for 
dioxins and dioxin-like PCBs are based on cancer risk only because a noncancer Reference Dose 
(RfD) is not available for dioxins and the noncancer effects associated with the dioxin-like PCBs 
have been evaluated as a component of the assessment of the reported Aroclors. The PRGs for 
Aroclor-1254 are based on both cancer risk and noncancer risk. 

The primary dioxin-like PCBs that contribute to cancer risk associated with fish consumption, are 
in a typical descending order of risk contribution, PCB-126, PCB-118, PCB-156, PCB-105, and 
PCB-169. PCB-126 and PCB-118 combined typically accounted for more than 50% of the TEQ 
for dioxin-like PCBs. 
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1.3.2 Sediment Direct Contact 

As shown in Table 1-3, the COCs identified for at least one receptor and one exposure area for 
sediment direct contact RME exposures include 2,3,7,8-TCDD equivalents, arsenic, 
benzo(a)pyrene, dibenz(a,h)anthracene, dioxin-Iike PCBs, and N-nitrosodi-n-propylamine. Most 
of these COCs are associated with the Resident Living Along the River. For the Visiting 
Recreational Angler, only 2,3,7,8-TCDD equivalents is a COC for direct contact with sediments 
(Allendale Pond, Lyman Mill Pond, and Manton Pond). 

1.33 Bank Soil 

As shown in Table 1-3, the COC identified for Allendale Pond bank soil is 2,3,7,8-TCDD 
equivalents for the resident Living Along the River only. 

1.3.4 Surface Soil 

As shown in Table 1-3, at the Fogarty Center: arsenic and benzo(a)pyrene were identified as 
COCs in surface soil for the Industrial/Commercial employee. 
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INTERIM FINAL	 SECTION 2 

2.0	 TECHNICAL APPROACH AND PROCEDURE FOR 
DEVELOPMENT OF PRGs 

Section 2 presents the technical approach and procedure for the calculation of human health risk-
based PRGs for sediment (based on fish consumption), for sediment (based on direct contact), for 
surface soil at the Fogarty Center (based on direct contact), and for bank soil at Allendale Pond 
reach (based on direct contact). Following the description of the technical approach and 
procedures, the documentation of the derivation of and the presentation of the human health risk-
based PRGs is included in Section 3 of the document. 

The PRGs for direct contact with sediments, bank soil, and surface soil were been calculated 
using RAGS Part B equations or modified RAGS Part B equations. The modifications to the 
RAGS Part B equations were made to account for the evaluation of two or three age groups in the 
calculation of cumulative receptor risk. The equations used in the calculation of those direct 
exposure PRGs, the fish tissue PRGs, and the sediment PRGs based on biota consumption and 
biota/sediment accumulation factors (BSAFs) are presented in Appendix B. 

2.1	 SEDIMENT P R G S BASED O N COMBINED FISH D I E T 

For each exposure point, the following tasks were components of the development of the fish 
consumption sediment PRGs for the identified COCs: 

1.	 Calculate human health fish tissue PRGs for cancer and noncancer risk for each of the 
COCs for the combined fish diet and for the species with the highest calculated risks 
(Largemouth bass) for the Resident Living Along the River and for the Visiting 
Recreational Angler (note, the two receptors have the same fish consumption rates and 
therefore, will have the same fish tissue PRGs at a given exposure point). 

2.	 Identify lipid-normalized fish tissue concentrations for COCs for all samples of each of 
the fish species collected at that exposure point. 

3.	 Calculate mean lipid-normalized concentration of COCs in the tissue of each fish species 
at that exposure point (also characterize the variability in the values by identifying a 
coefficient of variation). 

4.	 Identify total organic carbon-normalized sediment concentrations of COCs in each 
sediment sample at the exposure point. 

5.	 Calculate mean organic carbon-normalized sediment concentrations for each COC at the 
exposure point (also characterize the variability in the values by identifying a coefficient 
of variation). 

6.	 Calculate the BSAF for each COC and each fish species at the exposure point. 
7.	 Calculate the human health sediment PRGs for each COC at each exposure point for 

each fish species (assuming that species is the only component of the recreational angler 
diet). 

8.	 Calculate the human health sediment PRGs for each COC at each exposure point for the 
combined fish diet. 

9.	 Compile all of the calculated PRGs into a single summary table. 

Step 1) The fish tissue PRG was developed based on the Reasonable Maximum Exposure 
scenario for the Resident Living Along the River and the Visiting Recreational 
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Angler for each of the COCs. This is a chemical-specific, receptor-specific PRG that 
depends primarily on the toxicity of each COC and fish consumption rate for the 
receptor. The PRGs, for cancer and noncancer risk respectively, are calculated using 
an equation based on the RME risk calculations in the BHHRA for the Resident 
Living Along the River and the Visiting Recreational Angler, as follows: 

For cancer risk, 

PRG/uk = 
EFdiUXEDcUUXlRckiU ^txIR^,\

CFxCSF. 

where: 

PRGfish.cancer: PRG for fish tissue based on cancer risk (mg chemical/kg fish tissue). 
' »vecep(or Target cancer risk for the COC for fish consumption (combined diet) by all 

age groups of the Resident Living Along the River (dimensionless). 
CSFo Cancer slope factor for oral exposure (l/(mg/kg/day). 

IR	 Average daily fish consumption rate during the exposure period (dimensions: 
mass/time, typical units: gram/day). 

EF	 Number of days during the exposure period divided by the number of days in 
the exposure period - assumed to be one based on the use of average daily 
fish consumption rate (dimensions: events/time, typical units: days/year). 

ED Duration of the exposure period (dimensions: time, typical units: years).
 
CF Appropriate units conversion factor(s).
 
BW Body weight of the receptor of concern during the averaging period
 

(dimensions: mass, typical units: kg). 
AT Averaging Time (dimension: time, typical units: days). 

The noncancer risk component of the PRG for fish tissue consumption is calculated for each age 
group of each receptor as follows: 

THIagegroup X RfD X AT X BWagcgroup 
iK\Jfish,agegroup — 

Cx* X b,t1 agegroup X b,Dagegroup X IRagegroup 

where: 

" K'Jfish.agegroup PRG for fish tissue based on noncancer risk (mg chemical/kg fish tissue). 
1 iilaeeprnuo Target Hazard Index for the COC for fish consumption (combined diet) by 

all age groups of the Resident Living Along the River (dimensionless). 
RfD Reference Dose (mg chemical/kg bodyweight per day). 

Step 2)	 Lipid-normalized chemical fish tissue concentrations were calculated for each species at 
each exposure point consistent with the equation shown below. 

\C\fish 1 
[C]yzj»,in = 

[Lipid]/isk * CF\ 
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where: 

= Lipid-normalized chemical concentration in fish tissue (mg chemical/kg lipid). 
= Chemical concentration in fish tissue (mg chemical/kg fish tissue as wet 

weight). 
= Lipid concentration in fish tissue (mg lipid/kg fish tissue). 

CF1 = Units conversion factor (0.000001 kg lipid/mg lipid). 

Step 3)	 Mean lipid-normalized concentrations of each COC in each species at each exposure 
point were calculated and compiled. Coefficient of variation will be identified for each 
COC, species, and exposure point combination. 

Step 4)	 Organic carbon-normalized sediment concentrations were calculated for sediment at 
each exposure point consistent with the equation shown below. 

1
in , 

\TOC]sed CF2 

where: 

[C]sed,o = Organic carbon-normalized chemical concentration in sediment (mg 
chemical/kg organic carbon in sediment. 

= Chemical concentration in sediment (mg chemical/kg sediment as dry weight). 
[TOC]W = Total organic carbon concentration in sediment (mg total organic carbon/kg 

sediment as dry weight). 
CF2 Units conversion factor (0.000001 kg TOC/mg TOC). 

Step 5)	 The mean organic carbon-normalized sediment concentrations for each COC at each 
exposure point were calculated and compiled. The coefficient of variation will be 
identified for each COC and exposure point combination. 

Step 6)	 Calculate BSAFs. The general equation for calculation of a BSAF is shown below. 

\C\fish,\n
BSAF = 

\C\sed, ocn 

where: 

BSAF	 Biota-sediment accumulation factor (unitless). 
Lipid-normalized chemical concentration in fish tissue reported as wet weight 
(mg chemical/kg lipid in fish tissue). 

[C]Isect, ocn	 Organic carbon-normalized chemical concentration in sediment reported as dry-
weight (mg chemical/kg organic carbon in sediment). 
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Step 7) The sediment PRG was calculated for each COC at each exposure point for each fish 
species per the equation shown below. 

BSAF x [Lipid]flsh 

where: 

Risk-based target chemical concentration in fish tissue (mg/kg). 
Mean total organic carbon concentration in sediment at exposure point reported 
as dry weight (mg total organic carbon/kg sediment). 

BSAF = Species-specific biota-sediment accumulation factor for the exposure point 
(unitless). 

[Lipid]/y, = Mean lipid concentration in fish species at the exposure point (mg lipid/kg fish 
tissue). 

Step 8) The sediment PRG was calculated for each COC at each exposure point for the 
combined fish diet per the equation shown below. The PRG for the combined diet is the 
mean of the PRGs for individual species (the PRG based on a given species assumes the 
entire diet is comprised of that species). 

sed,fiski 

sed .combined 

n 

where: 

PRG sdcombined = Preliminary sediment remediation goal based on a combined fish diet, including 
fish species 1 through n (mg/kg). 

PRG sedjsh / = Preliminary remediation goal based on a diet composed entirely offish species I 
(mg/kg). 

n = number offish species included in the combined diet at a given exposure point. 
Step 9) The calculated PRGs were initially be calculated for target cancer risk of 1 x 10"6 and 

hazard index of one. In addition, PRGs will also be calculated based on a cancer risk 
of 1 x 10"5 and at 1 x 10"4. PRGs for COCs with noncancer effects (such as Aroclor
1254) will also be calculated at Hazard Index values of 0.1 and 10. All of the 
calculated PRGs will be compiled into a single summary table. 

 SEDIMENT P R G S BASED O N D I R E C T CONTACT EXPOSURES 

The direct contact-based sediment PRGs are calculated by rearranging the equations from the 
Interim Final BHHRA. Specifically, the Hazard Quotient or Cancer risk was assumed to be equal 
to the target Hazard Quotient or the target cancer risk, and the equation was solved for the 
sediment concentration. The cancer risk-based PRG incorporates exposures (incidental ingestion 
and dermal contact) for all three age groups. The Hazard Quotient-based PRG is calculated 
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separately for each age group, since the Hazard Quotients are not additive or cumulative among 
the age groups. The equations used to calculate the PRGs (at three cancer risk levels and at three 
Hazard Quotient values) are shown in the PRG calculation tables that are presented in Section 
3.3.4.3 below. These equations are consistent with RAGS Part B equations, but have been 
modified to account for the three age groups that have been evaluated in the interim Final 
BHHRA. Those tables also document the exposure assumptions and toxicity values used in the 
calculations. The direct contact sediment PRGs are calculated separately for the Resident Living 
Along the River and the Visiting Recreational Angler using RME exposure assumptions. 
Because the sediment exposure assumptions for sediment contact were assumed to be consistent 
among the exposure areas for a given receptor, for a given chemical and receptor, the PRGs are 
consistent among the exposure areas. 

2.3 BANK S O I L P R G S BASED O N D I R E C T CONTACT EXPOSURES 

The Interim Final BHHRA identified 2,3,7,8-TCDD as the only COC for bank soils along the 
Allendale Pond reach (Resident Living Along the River). Therefore, risk-based PRGs have been 
developed for direct contact bank soil exposures (incidental ingestion and dermal contact) for the 
Resident Living Along the River and separately for the Visiting Recreational Angler (the latter to 
provide additional perspective only, since 2,3,7,8-TCDD was not identified as a COC (cancer risk 
was not greater than 10"*) for that receptor. 

The direct contact-based bank soil PRGs are calculated by rearranging the equations from the 
Interim Final BHHRA, setting the Hazard Quotient or Cancer risk equal to the target Hazard 
Quotient or the target cancer risk, and solving for the bank soil concentration. The cancer risk-
based PRG incorporates exposures (incidental ingestion and dermal contact) for all three age 
groups. The Hazard Quotient-based PRG is calculated separately for each age group, since the 
Hazard Quotients are not additive or cumulative among the age groups. The equations used to 
calculate the PRGs (at three cancer risk levels and at three Hazard Quotient values) are shown in 
the PRG calculation tables that are presented in Section 3.3.4.5 below. These equations are 
consistent with RAGS Part B equations, but have been modified to account for the three age 
groups that have been evaluated in the interim Final BHHRA. Those tables also document the 
exposure assumptions and toxicity values used in the calculations. 

The bank soil direct contact PRGs are dependent on exposure and toxicity parameters, but not on 
sediment organic carbon content or other parameters that may vary among the exposure areas. 
Since the soil exposure assumptions for soil contact were assumed to be consistent among the 
exposure areas for a given receptor, for a given chemical and receptor, unlike the fish
consumption-based sediment PRGs, the bank soil PRGs would be consistent among the exposure 

2.4 SURFACE S O I L P R G S BASED O N D I R E C T CONTACT EXPOSURES 

The Interim Final BHHRA identified arsenic and benzo(a)pyrene as the only COCs for surface 
soils at the property at 220 Woonasquatucket Avenue on the eastern shore of Lyman Mill Pond 
(adult industrial/commercial worker). The Fogarty Center is currently operating at this property. 
Risk-based PRGs have been developed for direct contact surface soil exposures (incidental 
ingestion and dermal contact) for the adult industrial/commercial worker. Although arsenic and 
benzo(a)pyrene were identified as COCs for surface soil (cancer risk greater than 10"*), the 
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concentrations of these COCs may not be directly related to the site. Background surface soil 
concentrations of arsenic and benzo(a)pyrene in the area have not been characterized. A review 
of the site history did not identify arsenic or benzo(a)pyrene as chemicals that were used, 
manufactured, or disposed at the Site. 

The direct contact-based surface soil PRGs are calculated by rearranging the equations from the 
Interim Final BHHRA, setting the Hazard Quotient or Cancer risk equal to the target Hazard 
Quotient or the target cancer risk, and solving for the surface soil concentration. The cancer risk-
based PRG incorporates exposures (incidental ingestion and dermal contact) for the adult 
industrial/commercial worker. The Hazard Quotient-based PRG is calculated for the adult 
employee. The equations used to calculate the PRGs (at three cancer risk levels and at three 
Hazard Quotient values) are shown in the PRG calculation tables that are presented in Section 
3.3.4.4 below. These equations are consistent with RAGS Part B equations and the risk 
calculations presented in the Interim Final BHHRA. Those tables also document the exposure 
assumptions and toxicity values used in the calculations. 
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3.0	 CALCULATION AND PRESENTATION OF PRGs 

3.1	 EVALUATION OF DATA (AND OUTLIER ANALYSIS) AND SELECTION OF DATA FOR 
DERIVING B S A F S AND PRGS 

An outlier analysis was performed for normalized chemical concentration data in biota and 
sediment samples being considered for use in calculating biota-sediment accumulation factors 
(BSAFs). For each COC, the lipid-normalized concentrations for each fish species (white sucker, 
American eel, and largemouth bass) and the organic carbon-normalized concentrations for 
sediment were plotted (grouped by exposure area). The plots for the lipid-normalized COC 
concentrations in fish tissue and the organic carbon-normalized COC concentrations in sediment 
are presented in Appendix A. 

The plots were visually inspected to determine if there were any concentrations that appeared to 
be inconsistent with the remainder of the concentrations reported for that COC in that medium at 
a particular exposure area. This analysis was conducted to identify and remove "outliers" that 
might otherwise have an inordinate and unexplained impact on the estimated BSAF for that COC 
at a particular exposure area (the area-specific BSAFs are geometric means of the individual data 
points at that exposure area). In general, based on professional judgment and review of all of the 
distribution plots, a concentration that was at least five times higher (or lower) than any of the 
other concentrations for that exposure area was identified as an outlier. In Appendix A, those 
plots that contain outlier concentrations are presented in the first section. The second section of 
Appendix A documents the plots for the remainder of the COCs, even though no outliers were 
identified in those plots. The removal of outliers from the development of BSAFs was conducted 
to minimize the impact of atypical concentration values on the model that relates sediment 
concentrations and fish tissue concentrations at the site. The understanding of that relationship is 
critical to the development offish consumption-based sediment PRGs. 

Table 3-1 lists those results that were determined to be outliers through this evaluation. These 
data were not included in the calculation of BSAFs. Sediment sample APB-SD-4010-0000-01 
appears to have consistently elevated organic carbon-normalized pesticide and polychlorinated 
biphenyl (PCB) normalized concentrations due to a low total organic carbon percentage (1.24%). 
This sample has been considered an outlier for all organic parameters. 

3.2	 EVALUATION OF THE IMPACT OF THE BREACH OF ALLENDALE DAM ON 
ENVIRONMENTAL DATA 

MACTEC (2004) has previously evaluated the potential impacts of the May 2001 breach of the 
Allendale Dam on the development of sediment PRGs (particularly sediment PRGs that are based 
on potential human health and ecological risks associated with fish species). More specifically, 
the sediment and fish tissue chemical data collected both before the dam breach (pre-breach data) 
and after the dam breach (post-breach data) have been compared and contrasted to evaluate 
whether the available sediment and fish data from Allendale Pond and Lyman Mill Pond are 
representative of current site conditions and whether the collection of additional sediment and/or 
fish tissue sampling and analysis would be appropriate for the completion of the development of 
the sediment PRGs for the site. 
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Based upon the evaluation of the pre-breach and post-breach data, an evaluation of fish tissue 
concentrations, and the literature values for BSAFs for dioxin TEQ and Aroclor-1254, the 
following recommendations were developed. 

•	 Sediment PRGs should not be calculated based on BSAFs developed for Lyman Mill 
Pond. The BSAFs for the exposure areas other than Lyman Mill Pond appear to be 
consistent. (This report does not use BSAFs developed for Lyman Mill Pond as 
discussed in subsequent sections of this report.) 

•	 The calculation of BSAFs and sediment PRGs for white sucker and largemouth bass 
should include an outlier analysis for chemical concentration data in sediments and fish 
tissue. Outliers should be removed from the data sets prior to calculation of BSAFs and 
PRGs. Alternatively, geometric mean concentrations of both the organic carbon 
normalized sediment concentrations and of the lipid normalized fish tissue concentrations 
could be used in the BSAF calculations in order to minimize the impacts of outliers in the 
data sets. 

•	 Based on the evaluation of the data from pre-breach and post-breach conditions and a 
comparison of draft sediment PRGs to background sediment concentrations, the available 
data appear to be sufficient for PRG development and additional sampling and analysis is 
not recommended at this time. 

Because it was concluded that BSAF data from Lyman Mill Pond should not be used, the 
arithmetic mean BSAF for each fish species (for Assapumpset, Greystone Mill Pond, Allendale, 
Manton, and Dyerville) for each COC has been used in the derivation of species-specific fish
consumption-based sediment PRGs for Lyman Mill Pond. The PRGs for Lyman Mill Pond based 
on the combined fish diet are based on the arithmetic mean of the PRGs for the three individual 
fish species collected at the other exposure areas (largemouth bass, white sucker, and American 
eel). This approach assumes that each of the three species comprises one-third of the combined 
fish diet consumption rate. 

3.3 CALCULATION OF B S A F S AND P R G S 

3.3.1 Lipid-Normalized Biota Tissue Concentrations 

An interim calculation step for the derivation of BSAFs and PRGs is the calculation of lipid-
normalized biota tissue concentrations as described in Step 2 above. Table 3-2 presents a 
summary of the lipid-content of biota tissue data (by species and exposure area) used in the 
calculations as well as the organic carbon content of sediments in the various exposure areas. 
Table 3-3 identifies those sediment samples for which Total Organic Carbon (TOC) data are 
available. The data from these samples were used in the derivation of BSAFs. Table 3-4 
summarizes the organic carbon-normalized sediment concentrations for the human health COCs 
in each of the exposure areas. 

33.2 Organic Carbon-Normalized Sediment Concentrations 

Another interim calculation step for the derivation of BSAFs and PRGs is the calculation of 
organic carbon-normalized sediment concentrations. Table 3-2 presents a summary of the 
organic carbon-content for sediment samples used in the BSAF and PRG calculations. Organic 
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carbon-normalized concentrations were calculated only for those samples that were analyzed for 
total organic carbon (TOC). 

3.3.3 Calculation of Biota-Sediment Accumulation Factors 

The BSAF "is the lipid-normalized concentration of the chemical in the organism with respect to 
the organic carbon-normalized concentration in the sediments" (Cook et al., 1996). The BSAF 
defines the relationship between concentrations in biological tissue and sediments. Using the 
concept of steady-state conditions between lipophilic substances in sediment and fish tissue, 
sediment concentrations can be calculated based on measured or estimated fish tissue 
concentrations. 

The BSAFs have been calculated in a manner consistent with the equation presented in Step 6 of 
Section 2.1. For each of the COCs and each exposure area, the geometric mean organic carbon-
normalized sediment COC concentration is identified. For each COC, each exposure area, and 
each biota species, the geometric mean lipid-normalized tissue COC concentration is also 
identified (Table 3-4). The geometric mean of the organic carbon-normalized sediment COC 
concentrations and the geometric mean of the lipid-normalized tissue COC concentrations have 
been used in the BSAF derivation in order to minimize the impact of outliers or single atypical 
values on the calculated BSAFs. Largemouth bass (fillet) chemical data were available to derive 
BSAFs for Assapumpset Pond and Brook, Greystone Mill Pond, and Manton Pond. American eel 
chemical data were available to derive BSAFs for Assapumpset Pond and Brook, Greystone Mill 
Pond, Allendale Pond, and Dyerville Pond. White sucker chemical tissue data were available to 
derive BSAFs for Greystone Mill Pond, and Allendale Pond. Brown bullhead chemical tissue 
data were available to derive BSAFs for Assapumpset Pond and Brook (where white sucker were 
not available for collection). Here and throughout the remainder of this report, the brown 
bullhead data for Assapumpset Pond and Brook are used as surrogates for data for white sucker at 
that exposure area. Using this normalized sediment and tissue chemical data in the equation 
shown in Step 7 above, for each COC and each species, BSAFs are calculated for each of the six 
exposure areas. BSAFs have not been calculated using Lyman Mill Pond fish tissue data per the 
recommendations of the Comparison of Pre-Breach and Post-Breach Data and the Potential 
Impact of the 2001 Allendale Dam Breach on Preliminary Remediation Goal (PRG) Development 
(MACTEC, 2005). In the development of PRGs, the arithmetic mean of the BSAFs for all other 
exposure areas has been assigned to Lyman Mill Pond. 

The calculated BSAFs for 2,3,7,8-TCDD and Aroclor-1254 were reasonably consistent with the 
BSAF values reported in the literature for the same or similar fish species. This also suggests that 
the site-specific BSAFs and PRGs are technically supported. 

3.3.4 Calculation of PRGs 

3.3.4.1 Fish tissue PRGs 

As described in Step 2 above, the calculation offish tissue PRGs is an interim calculation step in 
the derivation of BSAF-based sediment PRGs. The fish tissue PRGs are the risk-based tissue 
concentrations that correspond to specific cancer and noncancer risk levels for the combined fish 
diet for the Resident Living Along the River and the Visiting Recreational Angler. The fish 
consumption parameters are identical for the two receptor groups. The fish tissue PRGs have 
been calculated based on the Reasonable Maximum Exposure (RME) exposure parameters and 
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the toxicity values used in the Interim Final BHHRA. The fish tissue PRGs were calculated for 
three cancer risk levels (10"6, 10'5, and 10"4) and three noncancer Hazard Quotient values (0.1, 1, 
and 10). The cancer risk-based PRGs were calculated for all three age groups combined (child, 
older child, and adult) and the Hazard Quotient based PRGs were calculated for each of the age 
groups separately. Table 3-5 presents the calculation of the risk-based fish tissue PRGs for the 
human health COCs, including the equations, the exposure parameters, and the toxicity dose-
response values that are used to calculate the fish tissue PRGs. 

In subsequent calculations of sediment PRGs, the fish tissue Hazard Quotient-based PRGs for 
each of the three age group have been utilized. It should be noted, however, as shown in Table 
3-5, the fish tissue Hazard Quotient-based PRG for the child is consistently lower (more 
conservative) than the corresponding PRGs for the older child and adult age groups. 

3.3.4.2 Sediment PRGS (fish consumption-based) 

The sediment PRGs based on fish consumption for each COC at each exposure area have been 
calculated as described by the equation in Step 7 above. The inputs to that equation include the 
target fish tissue concentration (the fish tissue PRG identified in Step 2 above), the exposure area-
specific, chemical-specific BSAF (from Step 6), the geometric mean lipid content for the biota 
species at the exposure area (shown in Table 3-2), and the geometric mean organic carbon content 
of sediments at the exposure area (shown in Table 3-2). 

As described in Step 7 above, sediment (fish consumption-based) PRGs have been calculated for 
each COC for each exposure area for each species offish collected at that exposure point at each 
of the three target cancer risk levels (10", 10*5, and 10"4) and at each of the target Hazard 
Quotients (0.1, 1, and 10). The calculated sediment (fish consumption-based) PRGs (assuming 
each species comprises 100% of the receptors' fish diet) are presented in Table 3-6 (largemouth 
bass), Table 3-7 (white sucker/brown bullhead), and Table 3-8 (American eel). The species-
specific fish diet-based sediment PRGs for largemouth bass, white sucker, and American eel for 
Lyman Mill Pond were calculated in a slightly different manner than described in Step 7 above, 
as shown in the following paragraphs. 

Due to uncertainties in the relationship between Lyman Mill Pond sediments analytical data and 
fish tissue data collected from Lyman Mill Pond, the BSAFs that are estimated from these data 
have not been used in developing sediment PRGs. This recommendation was made in the April 
2005 "Comparison of pre-Breach and Post-Breach Data and the Potential Impact of the 2001 
Allendale Dam Breach on PRG Development - Centredale Manor Superfiind Site" (MACTEC, 
2005b). The average BSAF for each COC at the other exposure areas, background area, and 
reference area were considered to be representative of Lyman Mill Pond for the purpose of 
calculating species-specific fish diet sediment PRGs as described in step 7 above. The species-
specific fish diet sediment PRGs for Lyman Mill Pond as shown in Tables 3-6 through 3-9 were 
calculated for individual fish species using the calculated fish tissue PRGs, the geometric mean 
TOC content of the Lyman Mill Pond sediments, and the geometric mean lipid content for the 
fish species at Lyman Mill Pond, and the arithmetic average BSAFs (for Assapumpset, 
Greystone, Allendale, Manton, and Dyerville as data were available). 

The sediment (combined fish diet-based) PRGs for each COC at each exposure point have been 
calculated as the arithmetic average of the PRGs derived for the individual species that were 
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sampled and analyzed at each exposure point as described in Step 8 above. The sediment PRGs 
based on the combined fish diet are presented in Table 3-9 (cancer risk basis for all three age 
groups combined), Table 3-10 (noncancer Hazard Quotient basis for adults), Table 3-11 
(noncancer Hazard Quotient basis for the older child), and Table 3-12 (noncancer Hazard 
Quotient basis for the child). 

It has been assumed that a combined fish diet is comprised of equal portions of the fish species 
that were sampled and analyzed at a given exposure area. However, the same number of species 
was not consistently collected at all areas. The combined fish diet PRGs, as presented in Tables 
3-9 through 3-12, are based on: American eel, white sucker/brown bullhead, and largemouth bass 
collected at Assapumpset Pond and Greystone Mill Pond; American eel and white sucker/brown 
bullhead collected at Allendale Pond; largemouth bass collected at Manton Pond; and American 
eel collected at Dyerville Pond. The combined fish sediment PRGs for Lyman Mill Pond were 
calculated in a slightly different manner, because the BSAFs from Lyman Mill Pond were 
considered uncertain. Section 4.0 presents an alternative approach to the derivation of the 
combined fish diet sediment PRG for Allendale Pond as a means of evaluating the impact of 
variable availability offish species at exposure areas on the combined fish diet sediment PRG. 

3.3.4.3 Sediment PRGs (direct contact) 

The direct contact-based sediment PRGs for the Resident Living Along the River and for the 
Visiting Recreational Angler are presented and documented in Table 3-13. That table presents 
the exposure parameters, the toxicity values, and the equations that have been used to calculate 
those PRGs. 

3.3.4.4 Surface Soil PRGs (direct contact) 

The direct contact-based sediment PRGs for the employee of the Fogarty Center are presented 
and documented in Table 3-14. That table presents the exposure parameters, the toxicity values, 
and the equations that have been used to calculate those PRGs. 

3.3.4.5 Bank Soil PRGs (direct contact) 

The direct contact-based bank soil PRGs for the Resident Living Along the River and for the 
Visiting Recreational Angler are presented and documented in Table 3-15. That table presents 
the exposure parameters, the toxicity values, and the equations that have been used to calculate 
those PRGs. 

3.4 SUMMARY O F P R G S 

The derivation of the PRGs for sediment (based on fish consumption), sediment (based on direct 
contact), surface soil (incidental ingestion and dermal contact), and bank soil (incidental ingestion 
and dermal contact has been documented in the tables associated with Sections 3.1 through 3.3 of 
this document. All of these PRGs (without all of the supporting documentation) are summarized 
in Table 3-16. In that table, for each COC in each of the media, PRGs associated with target 
cancer risks of 10"6, 10"5, and 10"4 as well as PRGs associated with noncancer Hazard Quotients of 
0.1, 1, and 10 are presented. 
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INTERIM FINAL	 SECTION 4 

4.0 DISCUSSION OF UNCERTAINTIES 

The uncertainties in the calculated human health risk-based PRGs are generally similar to those 
identified for the risk estimates for the Interim Final BHHRA. Those uncertainties, briefly 
summarized, include: 

•	 Not all COCs are necessarily "site-related". It appears that some of the COCs, such as 
benzo(a)pyrene, dieldrin, and technical chlordane, although they were associated with 
risks sufficient to identify them as COCs, may not be associated with releases at the 
Centredale Manor site but may rather be associated with other regional sources. The 
review of the Site history that was presented in the Interim Final BHHRA did not identify 
the use or disposal of benzo(a)pyrene, dieldrin, and technical chlordane. Figure 22 and 
27 of the Interim Final BHHRA graphically present the sediment concentrations of 
benzo(a)pyrene, dieldrin and chlordane at the reference area, the upstream background 
area, and the four Site-related exposure areas. Those figures do not indicate a substantial 
source of those compounds at the Site. In addition, Figures 24, 25, and 26 present PAH 
(including benzo(a)pyrene) concentrations in fish tissue among the areas, with no obvious 
source at the site. Tables 3.1.RME through 3.3.RME of the Interim Final BHHRA 
present the same information, in tabular form, for benzo(a)pyrene, dieldrin, and technical 
chlordane in fish tissue at the reference area, the upstream background area, and the four 
Site-related exposure areas. These tables do not indicate a source of these compounds at 
the Site. 

•	 Toxicity Data for Dioxins. Based on information in USEPA's Reassessment Document 
for Dioxin, the cancer slope factor for 2,3,7,8-TCDD that was utilized in the Interim Final 
BHHRA and in the derivation of the sediment PRGs could be revised, possibly upwards, 
by a factor of approximately 7. Such a revision would suggest that the cancer risk-based 
PRGs should be lowered by a factor of approximately 7. This would likely result in 
PRGs that are below reported background conditions for the site. In addition, there is 
currently not a noncancer Reference Dose upon which a noncancer risk-based sediment 
PRG for 2,3,7,8-TCDD could be derived. 

•	 Breach of Allendale Dam. The breach of the Allendale Dam may have had an impact on 
the distribution of fish between Allendale Pond and Lyman Mill Pond and the 
relationship between biota tissue concentrations and associated sediment concentrations. 
In order to minimize the impact of the dam breach on PRG development, fish tissue data 
from Lyman Mill Pond (immediately downstream of the Allendale Dam) were not used 
to develop BSAFs that were utilized in the PRG development. The BSAFs were 
reasonably consistent among the exposure areas, suggesting that the data utilized in 
BSAF and PRG development were appropriate. 

•	 Additional investigation of sediment and fish tissue appears to be appropriate rather than 
applying the combined fish diet-based PRGs for Manton Pond and Dyerville Pond (each 
based on a limited number offish samples for a single fish species) for remedial decision-
making purposes at those two exposure areas at this time. 

The combined fish diet-based sediment PRGs for Allendale Pond were based on individual fish 
species PRGs for the two fish species that were collected at that area: American eel; and white 
sucker only. More specifically, it was assumed that those two species each comprised 50% of the 
combined fish diet, and the combined fish diet sediment PRG was calculated as the geometric 
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INTERIM FINAL SECTION 4 

mean (and also separately as the arithmetic mean) of the sediment PRGs for the two species. At 
Assapumpset Pond and Greystone Mill Pond, the combined fish diet-based sediment PRGs are 
the average of the PRGs for all three representative fish species. The potential impact on the 
combined diet-based sediment PRG for Allendale Pond of having only two species available at 
Allendale Pond has been evaluated. 

A hypothetical scenario was evaluated in which it is assumed that all three representative species 
are present at Allendale Pond and that all three species should be represented in the calculation of 
the combined fish diet-based PRGs. It was assumed that largemouth bass were present at 
Allendale Pond and that the largemouth bass fish diet sediment PRG for Allendale Pond could be 
represented by the average of the corresponding largemouth bass PRGs for Assapumpset Pond, 
Greystone Mill Pond and Manton Pond (the areas where largemouth bass were collected and 
analyzed). Table 4-1, which is analogous to Table 3-9, presents the derivation of the combined 
fish diet PRGs (based on cancer risk) for Allendale Pond using this alternative averaging 
approach. Tables 4-2, 4-3, and 4-4, which are analogous to Tables 3-10, 3-11, and 3-12, present 
the derivation of the combined fish diet PRGs for the child, older child and adult Resident Living 
Along the River (based on noncancer risk) for Allendale Pond, also using the alternative 
averaging approach. A comparison of the combined fish diet PRGs for the COCs in Tables 4-1 
through 4-4 to those presented in Tables 3-9 through 3-12 indicates that the unavailability of 
largemouth bass tissue data at Allendale Pond does have some impact on the value of the 
combined fish diet-based sediment PRGs at Allendale Pond. 

Using the alternative approach, the sediment PRGs for Allendale Pond are approximately two to 
four times higher for dioxin TEQ and Aroclor-1254 respectively. For dioxin TEQ, the sediment 
PRG at 10"4 cancer risk was 0.000043 mg/kg and the alternative approach identified a 
corresponding PRG of 0.00009 mg/kg. For Aroclor-1254, the sediment PRG at HI=1 (for the age 
group with the lowest PRG (child)) was 0.028 mg/kg and the alternative approach identified a 
corresponding PRG of 0.090 mg/kg. For Aroclor-1254, the sediment PRG at 10"4 cancer risk was 
0.22 mg/kg and the alternative approach identified a corresponding PRG of 0.73 mg/kg. These 
differences indicate that the absence of largemouth bass data for Allendale Pond and the 
relatively high (compared to other species) BSAFs for white sucker at Allendale Pond for 
Aroclor-1254 and dioxin TEQ contribute to potentially "biased low" combined fish diet sediment 
PRGs for Allendale Pond. 
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INTERIM FINAL SECTION 5 

5.0 COMPARISON OF PRGs TO BACKGROUND CONDITIONS 

Consistent with the results of the BHHRA, some of the calculated sediment PRGs for the COCs 
are lower than the representative sediment concentrations at the upstream background area, 
Greystone Mill Pond. Table 5-1 provides a comparison of COC sediment PRGs (based on 
combined fish diet for the Resident Living Along the River and the Visiting Recreational Angler) 
to the corresponding sediment concentrations at the background area Greystone Mill Pond. In 
Table 5-1, for a given COC, the geometric mean of the PRGs for all six exposure areas (including 
Assapumpset Pond and Greystone Mill Pond) is used as the "representative" PRG (separately for 
cancer risk at 10"6, 10'5, and 10"4 as well as a noncancer Hazard Quotient of one). As shown in 
Table 5-1, for all of the COCs, the PRG based on cancer risk of 10"6 is lower than the maximum 
sediment concentration detected in the upstream background area Greystone Mill Pond. For only 
2,3,7,8-TCDD equivalents and dioxin-like (or coplanar) PCB (equivalents), the sediment PRG 
based on cancer risk of 10"4 is below the maximum sediment concentration reported for the 
upstream background area. However, the 2,3,7,8-TCDD equivalents sediment PRG based on 10"4 

cancer risk is slightly higher than the average concentration of 2,3,7,8-TCDD equivalents in 
sediment at the upstream background area. 

Considering the sediment PRG based on noncancer Hazard Quotient of one, only Aroclor-1254 
and Aroclor-1268 have PRGs that are below the corresponding maximum reported concentrations 
in the upstream background area. The Hazard Quotient-based sediment PRG for Aroclor-1254 is 
actually lower than the average sediment Aroclor-1254 concentration at the upstream background 
area. This suggests that background conditions may be a limiting factor in setting a site-specific 
sediment remedial goal for Aroclor-1254. 

An alternative approach for comparison of the combined fish diet-based sediment PRGs to 
background conditions has also been employed. Because the planned Feasibility Study will focus 
on remedial alternatives for sediments of Allendale Pond and Lyman Mill Pond only, the 
sediment PRGs developed for those two exposure areas only have been summarized and have 
been compared to background conditions. This summary and comparison is presented in Table 5
2. Although there is some change to the geometric and arithmetic mean PRGs when only 
Allendale Pond and Lyman Mill Pond are considered, the relationship of the geometric mean 
PRGs to the background concentrations are very similar to that described above for the set of 
sediment PRGs that was derived for all six exposure areas, background area, and reference area. 

As shown in Table 5-2, for all of the COCs, the PRG based on cancer risk of 10"6 is lower than 
the maximum sediment concentration detected in the upstream background area Greystone Mill 
Pond. For only 2,3,7,8-TCDD equivalents and dioxin-like (or coplanar) PCB (equivalents), the 
sediment PRG based on cancer risk of 10"4 is below the maximum sediment concentration 
reported for the upstream background area. However, the 2,3,7,8-TCDD equivalents sediment 
PRG based on 10 cancer risk is slightly higher than the average concentration of 2,3,7,8-TCDD 
equivalents in sediment at the upstream background area. 

Considering the sediment PRG based on noncancer Hazard Quotient of one, only Aroclor-1254 
and Aroclor-1268 have PRGs that are below the corresponding maximum reported concentrations 
in the upstream background area. The Hazard Quotient-based sediment PRG for Aroclor-1254 is 
actually lower than the average sediment Aroclor-1254 concentration at the upstream background 
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INTERIM FINAL SECTION 5 

area. This suggests that background conditions may be a limiting factor in setting a site-specific 
sediment remedial goal for Aroclor-1254. 

One additional comparison of combined fish diet-based sediment PRGs to background 
concentrations has been conducted. The comparison shown in Table 5-2 has been modified 
slightly to incorporate the alternative approach for calculating the combined fish diet PRG for 
Allendale Pond that was discussed in Section 4.0. The alternative approach includes sediment 
PRGs for Allendale Pond that are based on three fish species (largemouth bass PRG is estimated 
from the other exposure areas). The Allendale Pond largemouth bass sediment PRGs and the 
alternative combined diet sediment PRGs for Allendale Pond were previously presented in Tables 
4-1 through 4-4. Table 5-3 includes those alternative PRGs for Allendale Pond in a comparison 
of PRGs for Allendale Pond and Lyman Mill Pond to the background sediment concentrations at 
Greystone Mill Pond. The results are very similar to those observed for the comparisons in 
Tables 5-1 and 5-2. 

As shown in Table 5-3, for all of the COCs, the PRG based on cancer risk of 10"6 is lower than 
the maximum sediment concentration detected in the upstream background area Greystone Mill 
Pond. For only 2,3,7,8-TCDD equivalents and dioxin-like (or coplanar) PCB (equivalents), the 
sediment PRG based on cancer risk of 10"4 is below the maximum sediment concentration 
reported for the upstream background area. However, the 2,3,7,8-TCDD equivalents sediment 
PRG based on 10 cancer risk is slightly higher than the average concentration of 2,3,7,8-TCDD 
equivalents in sediment at the upstream background area. 

Considering the sediment PRG based on noncancer Hazard Quotient of one, only Aroclor-1254 
and Aroclor-1268 have PRGs that are below the corresponding maximum reported concentrations 
in the upstream background area. The Hazard Quotient-based sediment PRG for Aroclor-1254 is 
actually lower than the average sediment Aroclor-1254 concentration at the upstream background 
area. This suggests that background conditions may be a limiting factor in setting a site-specific 
sediment remedial goal for Aroclor-1254. 

Figures 5-1 through 5-15 present graphically a comparison of human health risk-based sediment 
PRGs, ecological risk-based sediment PRGs (summarized from Part II of this Preliminary 
Remediation Goals Report), and sediment concentrations at the background area Greystone Mill 
Pond. These figures address all of the COCs identified for sediments by the Baseline Human 
Health Risk Assessment and/or the Baseline Ecological Risk Assessment. These figures all have 
similar content and format. Figure 5-1 is typical of the information provided in these PRG 
summary and comparison figures. Figure 5-1 presents the minimum, maximum, and mean 
sediment concentrations of 2,3,7,8-TCDD at the upstream background area Greystone Mill Pond. 
Concentrations range from 0.43 ng/kg to 86.6 ng/kg with a mean of 14.7 ng/kg. Figure 5-1 also 
summarizes the combined diet -based sediment PRGs and the direct contact-based sediment 
PRGs. PRGs based on cancer risk levels of 10^, 10'5, and 10"6 and based on a Hazard Index of 1 
(if noncancer risk-based PRGs are calculated) are presented for the combined fish diet (the PRGs 
for the Resident Living Along the River and for the Visiting Recreational Angler are identical). 
For each exposure pathway, health endpoint, and risk level; the minimum, maximum, and mean 
PRGs calculated for Allendale Pond and Lyman Mill Pond are presented in the figure. As shown 
in Figure 5-1, the combined fish diet-based sediment PRGs for all three cancer risk levels are 
below the maximum detected 2,3,7,8-TCDD sediment concentration at the upstream background 
area Greystone Mill Pond. A single direct contact-based sediment PRG value is presented for 
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6.0 COMPARISON OF SITE CONCENTRATIONS TO PRGs 

In order to provide a general sense of the distribution of COC sediment concentrations relative to 
the calculated sediment PRGs (combined fish diet-based), seven figures have been prepared. In 
these figures, the geometric mean sediment PRG (combined fish diet-based) across the six areas 
for each of the three target risk levels and for a target Hazard Quotient of one have been identified 
as the points of comparison for all of the exposure areas. These geometric mean PRGs are the 
same values that were previously compared to background sediment concentrations as shown in 
Table 5-1. In other words, these figures do not compare sediment concentrations to exposure 
area-specific sediment PRGs, but rather to a mean PRG value. 

As expected, sediment concentrations of 2,3,7,8-TCDD equivalents and Aroclor-1254 that exceed 
PRGs are more widespread than concentrations exceeding PRGs of the other COCs. Also, 
sediment concentrations that exceed PRGs that are based on a target cancer risk of 10"4 (high end 
of the Superfund risk range) are limited primarily to concentrations of 2,3,7,8-TCDD equivalents 
(Allendale Pond, Lyman Mill Pond, and to a lesser degree in Manton Pond), Aroclor-1254 
(Allendale Pond and to a somewhat lesser extent in Lyman Mill Pond), and to a limited extent, 
dioxin-like PCBs (Greystone Mill Pond and Lyman Mill Pond based on limited data) as shown in 
Figures 6-1, 6-2, and 6-3 respectively. As shown in Figure 6-2, sediment concentrations that 
exceed PRGs that are based on a noncancer target Hazard Quotient of one are basically limited to 
Aroclor-1254. As shown in Figures 6-4 through 6-8, sediment concentrations of Aroclor-1268, 
Technical Chlordane, dieldrin, 4,4'-DDE, and benzo(a)pyrene in site-related exposure areas 
sporadically exceed the more conservative PRGs (set at cancer risk of 10"6 or 10~5) but generally 
do not exceed the PRG set at the upper end of the Superfund cancer risk range (10"4). As shown 
in Figure 6-7, sediment concentrations of 4,4'-DDE in the Site-related exposure areas are almost 
all below even the most conservative PRGs. The information provided in Figures 6-1 through 6-8 
suggests that 2,3,7,8-TCDD equivalent concentrations and Aroclor-1254 concentrations in 
sediment will likely be most important in identifying areas of sediment that should be the focus of 
the Feasibility Study from a human health perspective. 
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Summary of Sediment PRGs for Benzo(a)pyrene 

Allendale and Lyman Mill (mg/kg or parts per million) 
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FigV.. 5-8
 
Summary of Sediment PRGs for 4,4'-DDE
 

Allendaie and Lyman Mill (mg/kg or parts per million)
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Fig( 5-9
 
Summary of Sediment PRGs for 4,4'-DDD
 

Allendale and Lyman Mill (mg/kg or parts per million)
 

Preliminary Remediation Goals Report
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Figure u-10
 

Summary of Sediment PRGs for Aroclor, Total
 
Allendale and Lyman Mill (mg/kg or parts per million)
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Summary of Sedimei.. PRGs for Aluminum 

Allendale and Lyman Mill (mg/kg or parts per million) 
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Figuf -12
 
Summary of Sediment PRGs for Barium
 

Allendale and Lyman Mill (mg/kg or parts per million)
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FiguC ,-13 
Summary of Sediment PRGs for Selenium 

Allendale and Lyman Mill (mg/kg or parts per million) 

Preliminary Remediation Goals Report 
Centredale Manor Restoration Project Superfund Site 
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Figu( 14 
Summary of Sediment PRGs for Vanadium 

Allendale and Lyman Mill (mg/kg or parts per million) 

Preliminary Remediation Goals Report 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 
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Figuf 15 
Summary of Sediment PRGs for Zinc 

Allendale and Lyman Mill (mg/kg or parts per million) 
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Incremental Hazard Index 

Summary of Non-Cancer Rlakt
 

Preliminary Remediation Goala Report - Human Health
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Table 1-2
 
Summary of Cancer Risk*
 

Preliminary Remediation Goi l i Report • Human Health
 
Centredale Minor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Carcinogenic Risk Combined Fish Diet 
CT RME 

Sediment 
CT RME 

Surface Water 
CT RME 

Bank Soil 
CT RME 

Receptor Total 12] 
CT RME 

Incremental Receptor Risk [2] 
CT RME 

Resident Living Along River (all age groups) 
Current & Future Assapumpsel 6E-06 5E-05 2E-07 6E-06 1E-08 1E-07 NA NA 6E-06 6E-05 - -

Greystone 2E-05 8E-05 1E-06 2E-05 1E-08 1E-07 2E-O6 4E-05 2E-05 1E-04 - -

Allendale 1E-03 5E-03 2E-O5 2E-04 5E-07 6E-O8 1E-06 2E-05 1E-03 5E-03 1E-03 SE-03 

Lyman Mill 1E-03 6E-03 6E-06 3E-04 3E-07 1E-05 NA NA 1E-03 6E-03 1E-01 6E-03 

Manton 2E-04 8E-04 1E-0S 4E-0S 3E-07 1E-05 NA NA 2E-O4 5E-O4 2E-04 4E-04 

Dyerville 2E-04 1E-03 7E-07 2E-05 3E-07 1E-05 NA NA 2E-04 1E-03 1E-04 16-01 

Visiting Recreational Angler (ell age groups) 
Current & Future Assapumpset 6E-06 5E-05 1E-08 4E-07 3E-10 3E-09 NA NA 6E-06 SE-05 - -

Greystone 2E-0S 8E-05 5E-08 2E-O6 3E-10 3E-09 6E-08 2E-06 2E-05 9E-05 - -

Allendale 1E-03 5E-03 8E-07 1E-05 1E-08 2E-07 3E-08 7E-07 1E-03 5E-03 9E-04 5E-0J 

Lyman Mill 1E-03 6E-03 3E-07 2E-05 2E-O8 3E-07 NA NA 1E-03 6E-03 1E-03 6E-03 

Manton 2E-04 5E-04 6E-08 2E-06 2E-08 3E-07 NA NA 2E-04 5E-04 2E-04 4E-04 

Oyervllle 2E-O4 1E-03 3E-08 1E-06 2E-O8 3E-07 NA NA 2E-04 1E-03 1E-04 1E-03 

Commercial/Industrial Employee 
Current & Future Fogarty Center (1J NA NA NA NA NA NA 8E-07 2E-05 8E-07 2E-05 NB NB 

(1) Surtaoe SOU 
|2J Receptor Total and Incremental Receptor Risk do not include surface water. 
CT • Central Tendency 
RME « Reasonable Maximum Exposure 
NB • No background Information for surface soil. Incremental Risk not calculated. 
NA • Not Applicable • Medium not assessed for this exposure area 
TBD • To Be Determined. The surface water dermal exposures and cancerrisks are under revision. 
Incremental Receptor Risk • Difference In risk between the exposure point and the background exposure point. 
- • Incremental risk Is not calculated for background on reference areas. 
BOLDED Incremental risk era above the high end of the Superfund Cancer risk Range (1 E-04 to 1 E-06). 

Prepared by:
Checked by:

 KJA 
 RAR 
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Resident Living 
Along Ihe River 

Visiting Recreational 
Angler 

A ''nit Worker, 
tv Center 

FYPCKI IRF MFnil IM 

Fish consumption 

Sediment 

Surface water 
Bank soil 
Fish consumption 

Sediment 
Surface water 
Bank soil 
Surface Soil 

Table 1-3 
Summary of Chemicals of Concern (COCs) - RMF. Scenario 

Preliminary Remediation Goals Report - Human Health
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

CHEMICALS OF CONCERN 
Allendale Lyman Mill Manion 

dioxins and furans, Aroclor dioxins and furans, Aroclor dioxins and furans. 4.4
1254, Aroclor-1268, dioxin 1254, Aroclor-1268, dioxin DDE, Aroclor-1254, 
like PCBs, dieldnn, and like PCBs. dieldrin. Aroclor-1268. dieldrin. 
technical chlordane technical chlordane. 4.4'- technical chlordane 

DDE, and benzo(a)pyrene 

dioxins and furans. dioxins and furans. dioxins and furans 
benzo(a)pyrene, benzo(a)pyrene. 
dibenz(a,h)anthracene, and dibenz(a,h)amhracene. N-
arsenic nilroso-di-n-propylamine. 

and arsenic 
None None None 
2J.7.8-TCDD None None 
dioxins and furans. Aroclor dioxins and furans. Aroclor dioxins and furans. 4.4
1254. Aroclor-1268, dioxin 1254. Aroclor-1268. dioxin DDE. Aroclor-1254. 
like PCBs. dieldrin. and like PCBs. dieldrin. Aroclor-1268. dieltlrin. 
technical chlordane technical chlordane. 4.4' technical chlordane 

DDE, and benzo(a)pyrene 

dioxins and furans dioxins and furans dioxins and furans 
None None None 
None None None 
None arsenic, benzo(a)pyrene None 

Dyerville 
dioxins and furans, Aroclor 
1254, dieldrin, and 
technical chlordane, 

dioxins and furans and 
benzo(a)pyrene 

None 
None 
dioxins and furans. Aroclor 
1254. dieldrin, and 
technical chlordane 

None 
None 
J^one 
None 

MACTEC Engineering and Consulting, lnr. 
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Table 3-1
 

Lipid-Normalized or Organic Carbon- Normalized Analytical Results Determined to be
 
Outliers by Parameter and Media
 

Preliminary Remediation Goals Report - Human Health
 

Centredaie Manor Restoration Project Superfund Site
 

North Providence, Rhode Island 

Brown Bullhead 
White Sucker 

American Eel 

Largemouth Bass 

Sediment 

Assapumpset 
Greystone 

Greystone 

Allendale 
Manton 

Allendale 

RAB-BB-5002-0000-01 -W 
GMP-WS-5005-OOOO-01 -W 
GMP-WS-5009-0000-01 -W 
GMP-AE-5008-0000-01 -W 
GMP- AE-5001 -0000-01 -W 

APC-AE-4007-0000-01 - W
 
MAP-LB-4002-0000-01 -W
 

APB-SD-4010-0000-01 

WRC-SD-2014-01 

Benzo(a)pyrene 
Dieldrin 
Vanadium 
Benzo(a)pyrene 
4,4'-DDE 
Aroclor 1268 
Mercury (methyl) 
Technical Chlordane 
Aroclor 1268 
Barium 
Dieldrin 
Technical Chlordane 
Aroclor 1254 
Aroclor, Total 
2,3,7,8-TCDD 
TEQs Dioxin 

P:\W9-GVT\COE-NAE\Battelle\Centredale\Task27-HH PRGs\HH PRGs July 2005\Table 3-Ioulliersumm.doc 



Table 3-2 
Summary of Sediment Organic Carbon and Biota Lipid Content 

Preliminary Remediation Goals Report - Human Health
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Total Organic Carbon Sediment 
Coefficient of 

Frequency of Maximum ArithMean Variance Variation GeoMean GeoMean 
Exposure Area Detection Detect mg/kg mg/kg mg/kg % mg/kg %TOC 

Assapumpset 5 6 4.45E+04 3.20E+04 2.39E+08 48.3 2.67E+04 2.67 
Greystone 7 7 1.41E+05 7.25E+04 2.68E+09 71.5 5.38E+04 5.38 
Allendale 39 39 2.02E+05 7.02E+04 2.28E+09 67.9 4.44E+04 4.44 
Lyman Mill 32 32 2.29E+05 7.56E+04 2.46E+09 65.7 4.70E+04 4.70 
Manton 3 3 4.18E+04 1.91E+04 4.01 E+08 105 1.25E+04 1.25 
Dyerville 3 3 4.60E+04 2.26E+04 5.02E+08 99.2 1.08E+04 1.08 

American Eel Lipid Content 
Coefficient of 

Frequency of Maximum ArithMean Variance Variation GeoMean GeoMean 
0/ Exposure Area Detection Detect mg/kg mg/kg mg/kg mg/kg [1] % Lipid 

Assapumpset 6 6 1.94E+05 1.17E+05 1.82E+05 0.37 I.11E+05 11.10 
Greystone 10 10 1.98E+05 1.45E+05 1.90E+05 0.30 1.36E+05 13.58 
Allendale 10 10 1.77E+05 1.31E+O5 I.06E+05 0.25 1.27E+05 12.71 
Lyman Mill 1.24E+05 12.37 . '•.••: ;Z,.i. 

Manton 0 0 NA NA NA NE NF. 
Dyerville 3 3 1.35E+05 1.21E+O5 1.42E+04 0.098 1.21E+05 12.10 

While Sucker/Brown Bullhead Lipid Content |2] 
Coefficient of 

Frequency of Maximum ArithMean Variance Variation GeoMean GeoMean 
Exposure Area Detection Detect mg/kg mg/kg mg/kg % mg/kg [1] % Lipid 

Assapumpset 3 3 3.59E+04 2.64E+04 9.85E+O3 0.38 2.51E+04 2.51 
Greystone 10 10 1.49E+05 1.04E+05 1.19E+05 0.33 9.75E+04 9.75 
Allendale 10 10 8.72E+04 6.12E+04 1.17E+04 0.18 6.04E+04 6.04 
Lyman Mill 6.10E+04 6.10 : • • • • 

Manton 0 0 NA NA NA NE NI- NE 
Dyerville 0 0 NA , NA NA NE NE NE 

Largemouth Bass (Fillet) Lipid Content 
Coefficient of 

Frequency of Maximum ArithMean Variance Variation GeoMean GeoMean 
Exposure Area Detection Detect mg/kg mg/kg mg/kg me/kg [1] % Lipid 

Assapumpset 4 4 8.98E+03 7.63E+03 2.09E+02 0.19 7.51 E+03 0.75 
Greystone 10 10 9.31 E+03 6.94E+03 4.82E+02 0.32 6.58E+03 0.66 
Allendale 0 0 NA NA NA NE NE NE 
Lyman Mill 6.45E+03 0.65 
Manton 3 3 7.77E+03 5.47E+03 4.02E+02 0.37 5.25E+03 0.53 
Dyerville 0 0 NA NA NA NE NE NE 

MACTEC Engineering and Consulting, Inc. 

51226 27 
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Table 3-2 
Summary of Sediment Organic Carbon and Biota Lipid Content 

Preliminary Remediation Goals Report - Human Health
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Short-tailed shrew 
Coefficient of 

Frequency of Maximum ArithMean Variance Variation GeoMean GeoMean 
Exposure Area Detection Detect mg/kg mg/kg mg/kg % mg/kg [1] % Lipid 

Assapumpset 4 4 8.98E+03 7.63E+O3 2.09E+02 0.19 7.51E+03 0.75 
Greystone 10 10 9.31E+03 6.94E+03 4.82E+O2 0.32 6.58E+03 0.66 
Allendale 0 0 NA NA NA NE NE NE 
Lyman Mill -• 1 6.45E+03 0.65 mmtsm rm* -' rManton 3 3 7.77E+03 5.47E+03 4 02E+02 0 37 5.25E+03 0.53 
Dyerville 0 0 NA NA NA NE NE NE 

Notes: Prepared by: BJR 
NA = No data available Checked by: KJA 
NE = Not evaluated 
Shading indicates data not used 

[1] Data for Lyman Mill were not used in GeoMean calculations. GeoMean values for Lyman Mill
 
are the average of the GeoMeans for Assapumpset, Greystone, Allendale, Manton and Dyerville
 
where those values are available.
 
[2] Data for Assapumset were complied using brown bullhead. Data for Greystone and Allendale
 
were complied using white sucker.
 

ArilhMean = arithmetic mean 
GeoMean = geometric mean 
mg/kg = milligrams per kilogram 

MACTEC Engineering and Consulting, Inc.
 

51226 21
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Table 3-3
 
Samples Used in the Preliminary Remediation Goals Report - Human Health
 

Preliminary Remediation Goals Report - Human Health
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

edia rca Sample ID Date Sampled 
Sediment ssapumpset RAB-FP-3004-01 11/10/1999 

RAB-SD-2069-01 9/18/2000 
RAB-SD-2070-01 9/18/2000 
RAB-SD-3004-01 11/10/1999 
RAB-SD-5004-0000-01 7/12/2001 
RAB-SD-5OO8-OOOO-O1 7/9/2001 

reystone GMP-SD-5002-0000-01 7/11/2001 
GMP-SD-5007-0OO0-O1 7/9/2001 
RCC-FP-3001-01 11/10/1999 
RCC-FP-3002-01 11/10/1999 
RCC-SD-3001-01 11/10/1999 
RWR-SD-5OO3-OOOO-01 7/12/2001 
RWR-SD-5004-0000-01 7/12/2001 

Allendale APB-FP-2028-000.5-01 10/28/1999 
APB-FP-2031-01 10/28/1999 
APB-FP-2032-01 10/28/1999 
APB-FP-2033-000.5-01 10/28/1999 
APB-SD-2030-01 10/22/1999 
APB-SD-2034-01 11/3/1999 
APB-SD-2037-01 10/22/1999 
APB-SD-4008-0000-01 7/9/2001 
APB-SD-4009-0000-01 7/9/2001 
APB-SD-4010-0000-01 7/10/2001 
APC-SD-2035-000.5-01 11/3/1999 
CMS-FP-4001-0000-01 7/18/2001 
CMS-FP-4002-0000-01 7/18/2001 
CMS-FP-4003-0000-01 7/19/2001 
CMS-FP-4005-0000-01 7/20/2001 
CMS-SD-40O3-0OOO-01 7/12/2001 
CMS-SD-4006-0000-01 7/12/2001 
CMS-SD-4007-0000-01 7/12/2001 
CMW-FP-2027-01 10/28/1999 
CMW-SD-2016-01 10/26/1999 
CMW-SD-2023-01 10/27/1999 
CMW-SD-2024-01 10/27/1999 
CMW-SD-2025-000.5-01 10/28/1999 
DAM002-SD 10/23/1998 
SD-20 9/9/1998 
SD-22 9/9/1998 
SD-23 9/9/1998 
SD-24 9/9/1998 
SD-25 9/9/1998 
SD-26 9/9/1998 
SD-27 9/9/1998 
SD-28 9/9/1998 
SD-29 9/9/1998 
WRC-SD-2009-01 11/1/1999 
WRC-SD-2013-000.5-01 11/1/1999 
WRC-SD-2014-01 11/1/1999 
WRC-SD-2015-01 11/1/1999 
WRL-SD-2039-01 10/25/1999 
WRL-SD-2044-000.5-01 11/9/1999 

Lyman Mill DAM003-SD 10/23/1998 
LPX-SD-2045-01 11/8/1999 
LPX-SD-2046-000 5-0] 11/8/1999 
LPX-SD-2047-01 11/8/1999 

MACTEC Engineering and Consulting, Inc. 
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Table 3-3
 
Samples Used in the Preliminary Remediation Goals Report - Human Health
 

Preliminary Remediation Goals Report - Human Health
 
Centredale Manor Restoration Project Superfund Site
 

,yman Mill
 

Manton
 

Dyerville
 

North Providence, Rhode Island 

LPX-SD-2049-01 
LPX-SD-2050-01 
LPX-SD-2051-01 
LPX-SD-2052-000 5-01 
LPX-SD-4001-0000-01 
LPX-SD-4002-0000-01 
LPX-SD-4004-0000-01 
LPX-SD-4011-0000-01 
LPX-SD-4012-0000-01 
LPX-SD-4013-OOOO-Ol 
SD-10 
SD-11 
SD-12 
SD-13 
SD-14 
SD-15 
SD-16 
SD-17 
SD-18 
SD-19 
WRL-SD-2041-01 
WRL-SD-2042-01 
WRL-SD-2043-01 
WRL-SD-4005-0000-01 
WRM-SD-2055-01 
WRM-SD-2057-01 
WRM-SD-2062-01 
MAP-SD-2058-01 
MAP-SD-2059-01 
MAP-SD-2060-01 
DAM005-SD 
DYP-SD-2065-01 
DYP-SD-2066-01 

11/5/1999 
11/5/1999 
11/4/1999 
11/4/1999 
7/12/2001 
7/12/2001 
7/12/2001 
7/10/2001 
7/10/2001 
7/10/2001 

9/9/1998 
9/9/1998 
9/9/1998 
9/9/1998 
9/9/1998 
9/9/1998 
9/9/1998 
9/9/1998 
9/9/1998 
9/9/1998 

10/25/1999 
11/2/1999 
11/8/1999 
7/12/2001 
9/20/2000 
9/20/2000 
9/19/2000 
9/20/2000 
9/20/2000 
9/20/2000 

10/23/1998 
9/19/2000 
9/19/2000 

Prepared by: BJR 
Checked by: KJA 

MACTEC Engineering and Consulting, Inc. 
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Table „ 
Derivation of Biota-Sediment Accumulation Factors (BSAFs)
 

Preliminary Remediation Coals Report - Human Health
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Benzo(a)pyrene TOC - Normalized Sediment Concentration Lipid-Normalized Biota Tissue Concentration 
Geometric Geometric Geometric Geometric 

Coefficient Mean in Mean Mean Mean 
Maximum Arithmetic of Geometric Largemouth BSAF American BSAF White BSAF Brown BSAF 

Frequency of Detected Mean Variance Variation Mean Bass Largemouth Eel American Sucker White Bullhead Brown 
Exposure Area Detection (mg/kg) (mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) Bass (mg/kg) Eel (mg/kg) Sucker (mg/kg) Bullhead 

Assapumpset 4 4 1.27E+02 4.28E+01 3.14E+03 131 2.44E+01 1.01E-01 4.13E-03 5.95E-03 2.44E-04 NS NE 3.12E-02 1.28E-03 
Greystone 4 4 4.19E+01 1.99E+01 2.40E+02 78.0 1.57E+01 6.85E-02 4.35E-03 6.46E-03 4.11E-04 1.07E-02 6.84E-04 NS NE 
Allendale 24 26 2 04E-M32 5 28E+01 2 69E+03 98.1 2.89E+01 NS NE 5.22E-03 1.81E-04 1.14E-02 3.94E-04 NS NE 
Lyman Mill -, ' ' - * •  ! " S B - * - 1 - NE[1] NE[1] 6.03E-03 NE[11 2.29E-04 NE[1] 7.86E-04 NS NE 
Manton 3 3 1 14E+01 .9 39E+00 3 28E+00 19.3 9.27E+0C 8.89E-02 9.59E-03 NS NE NS NE NS NE 
Dyerville 3 3 2.30E+02 1.25E+02 9.50E+03 78.1 9.71 E+01 NS NE 7.77E-03 8.00E-05 NS NE NS NE 

4,4'-DDE TOC • Normalized Sediment Concentration Lipid-Normalized Biota Tissue Concentration 
Geometric Geometric Geometric Geometric 

Coefficient Mean in Mean Mean Mean 
Maximum Arithmetic of Geometric Largemouth BSAF American BSAF White BSAF Brown BSAF 

Frequency of Detected Mean Variance Variation Mean Bass Largemouth Eel American Sucker White Bullhead Brown 
Exposure Area Detection (mg/kg) (mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) Bass (mg/kg) Eel (mg/kg) Sucker (mg/kg) Bullhead 

Assapumpset 2 5 3.77E-01 1.57E-01 1.58E-02 80.1 1.29E-01 5.17E-01 4.02E+00 1.43E-01 1.11E+00 NS NE 4.26E-01 3.32E+00 
Greystone 4 7 2.62E-01 1.02E-01 6.84E-03 80.8 7.64E-02 7.40E-01 9.68E+00 1.97E-01 2.57E+00 4.20E-01 5.50E+00 NS NE 
Allendale 19 38 1.01E+00 1.77E-01 6.04E-02 139 8.91E-02 NS NE 1.46E-01 1.64E+00 4.05E-01 4.54E+00 NS NE 
.yrnan Mill NE[1] NE[1] 7.21 E+00 NE[1] 1 40E+00 NE[1] 4.45E+00 NS NE 
Manton 0 3 6.17E-01 2.99E-01 8.24E-02 96.1 2.01E-01 1.59E+00 7.92E+00 NS NE NS NE NS NE 
Dyerville 2 3 1.48E+00 6.28E-01 5.66E-01 120 3.14E-01 NS NE 8.70E-02 2.77E-01 SN NE NS NE 

Aroclor-1254 TOC • Normalized Sediment Concentration Lipid-Normalized Biota Tissue Concentration 
Geometric Geometric Geometric Geometric 

Coefficient Mean in Mean Mean Mean 
Maximum Arithmetic of Geometric Largemouth BSAF American BSAF White BSAF Brown BSAF 

Frequency of Detected Mean Variance Variation Mean Bass Largemouth Eel American Sucker White Bullhead Brown 
Exposure Area Detection (mg/kg) (mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) Bass (mg/kg) Eel (mg/kg) Sucker (mg/kg) Bullhead 

Assapumpset 3 5 3.77E+00 1.53E+00 1.67E+00 84.3 1.21E+0C 8.83E-01 7.28E-01 1.76E-01 1.45E-01 NS NE 3.88E-01 3.19E-01 
Greystone 7 7 7.93E+00 3.22E+00 7.35E+00 84.3 2.39E+0C 4.26E+00 1.79E+00 1.48E+00 6.19E-01 2.00E+00 8.40E-01 NS NE 
Allendale 35 38 4 80E+01 9.50E+00 1 26E+02 118 4.73E+0C NS NE 2.48E+00 5.24E-01 2.16E+01 4.57E+00 NS NE 
.yman Mill .'.V. . -. Vti >. ., ^»  NE[1] NE[11 3.84E+00 NE[1] 3.60E-01 NE[1] 1.91 E+00 NS NE 
Canton 0 3 5.56E+00 2.77E+00 6.43E+00 91.6 1.93E+0C 1.74E+01 9.01E+00 NS NE NS NE NS NE 
Dyerville I" 2 3 1.11E+0Z 4.68E+01 3.28E+03 122 1.55E+01 NS NE 3.01 E+00 1.95E-01 NS NE NS NE 

MACTEC Engineering and Consulting, Inc. 
51220 27 
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Table 3-4
 
Derivation of Biota-Sediment Accumulation Factors (BSAFs)
 

Preliminary Remediation Goals Report - Human Health
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Aroclor-faSs" TOC - Normalized Sediment Concentration Llpid-Normallzed Biota Tissue Concentration 
Geometric Geometric Geometric Geometric 

Coefficient Mean in Mean Mean Mean 
Maximum Arithmetic of Geometric Largemouth BSAF American BSAF White BSAF Brown BSAF 

Frequency of Detected Mean Variance Variation Mean Bass Largemouth Eel American Sucker White Bullhead Brown 
Exposure Area Detection (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Bass (mg/kg) Eel (mg/kg) Sucker (mg/kg) Bullhead 

Assapumpset 2 2 9.69E-01 5.36E-01 3.75E-01 114 3.15E-01 8.83E-01 2.80E+00 9.39E-02 2.98E-01 NS NE 3.88E-01 1.23E+00 
Greystone 4 4 2.06E+00 1.69E+00 1.76E-01 24.8 1.64E+0C 3.25E+00 1.98E+00 6.42E-01 3.91 E-01 4.91 E-01 2.99E-01 NS NE 
Allendale 10 10 1.85E+00 1 18E+00 2 89E-01 45 5 1.05E+0C NS NE 7.99E-02 7.59E-02 4.57E-01 4.34E-01 NS NE 
Lyman Mill NE[1] NEM] 2.39E+00 NEM] 1.99E-01 NEM] 6.55E-01 NS NE 
Manton i 0 0 NA NA NA NA NA 4.70E+00 NE NS NE NS NE NS NE 
Dyerville i 1 2.61E+00 2.61 £+00 2.61 E+OC NS j NE 7.77E-02 2.98E-02 NS NE NS NE 

Dlsldrin TOC • Normalized Sediment Concentration Llpld-Normallzed Biota Tissue Concentration 

Geometric Geometric Geometric Geometric 
Coefficient Mean in Mean Mean Mean 

Maximum Arithmetic of Geometric Largemouth BSAF American BSAF White BSAF Brown BSAF 
Frequency of Detected Mean Variance Variation Mean Bass Largemouth Eel American Sucker White Bullhead Brown 

Exposure Area Detection (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Bass (mg/kg) Eel (mg/kg) Sucker (mg/kg) Bullhead 
Assapumpset 2 5 3.77E-01 1.25E-01 2.14E-02 117 7.19E-02 7.09E-02 9.87E-01 1.04E-02 1.45E-01 NS NE 3.11E-02 4.32E-01 
Greystone 4 7 1.04E-01 6.00E-02 1.21E-03 57.8 5.13E-02 4.33E-02 8.44E-01 2.29E-02 4.45E-01 1.23E-02 2.40E-01 NS NE 
Allendale 16 34 2.34E+00 3.11E-01 2 60E-01 164 1.30E-01 NS NE 3.80E-02 2.93E-01 7.79E-02 6.01 E-01 NS NE 
Lyman Mill .  «, NE[1] NEI1] 7.61 E-01 NEM] 2.56E-01 NEM] 4.24E-01 NS NE 
Manton 0 3 6.17E-01 2.99E-01 8 24E-02 96 1 2.01E-01 9.07E-02 4.52E-01 NS NE NE NS NE 
Dyerville T 3 1.48E+00 7.52E-01 4.69E-01 91.1 4.91 E-01 Nl5" NE 6.89E-02 1.40E-01 NS NE NS NE 

rechnicaT C'rflora'a'ne" TOC - Normalized Sediment Concentration Llpld-Normalized Biota Tissue Concentration 
Geometric Geometric Geometric Geometric 

Coefficient Mean in Mean Mean Mean 
Maximum Arithmetic of Geometric Largemouth BSAF American BSAF White BSAF Brown BSAF 

Frequency of Detected Mean Variance Variation Mean Bass Largemouth Eel American Sucker White Bullhead Brown 
Exposure Area Detection (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Bass (mg/kg) Eel (mg/kg) Sucker (mg/kg) Bullhead 

Assapumpset 2 2 3.55E+00 2.49E+00 2.23E+00 60.0 2.26E+0C 8.83E+00 3.91 E+00 1.03E+00 4.57E-01 NS NE 3.88E+00 1.72E+00 
Greystone 4 4 1.12E+01 7.06E+00 9.56E+00 43.8 6.60E+0C 2.97E+00 4.50E-01 1.84E+00 2.78E-01 2.84E+00 4.30E-01 NS NE 
Allendale 9 9 1 30E+01 8 36E+00 6 64E+00 30 8 7.97E+0C NS NE 1.76E+00 2.21 E-01 4.31 E+00 5.41E-01 NS NE 
Lyman Mill V 1 NEM] NE[1] 2.18E+00 NEM] 3.19E-01 NEM] 8.96E-01 NS NE 
Manton 0 0 NA NA NA NA NA 7.09E+00 NE NS NE NS NE NS NE 
Dyerville 0 0 NA NA NA NA NA NS NE 2.52E+00 NE NS NE NS NE 

MACTEC Engineering and Consulting, Inc. 
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TabY 4
 
Derivation of Biota-Sediment Accumulation Factors (BSAFs)
 

Preliminary Remediation Goals Report - Human Health
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

foxlcity Equivalency 
(PCS) • Mammals TOC • Normalized Sediment Concentration Lipid-Normalized Biota Tissue Concentration 

Geometric Geometric Geometric Geometric 
Coefficient Mean in Mean Mean Mean 

Maximum Arithmetic of Geometric Largemouth BSAF American BSAF White BSAF Brown BSAF 
Frequency of Detected Mean Variance Variation Mean Bass Largemouth Eel American Sucker White Bullhead Brown 

Exposure Area Detection (mg/kg) (mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) Bass (mg/kg) Eel (mg/kg) Sucker (mg/kg) Bullhead 
Assapumjp_set 0 0 NA NA NA NA NA NS NE NS NE NS NE NS NE 
Greystone 1 1 1.24E-03 1.24E-03 0 1.24E-03 1.14E-03 9.24E-01 4.22E-05 3.40E-02 2.67E-04 2.15E-01 NS NE 
Allendale 2 2 1 47E-06 1.47E-06 0 1.47E-06 NS NE 3.26E-04 2.21 E+02 3.22E-04 2.18E+02 NS NE 
Lyman Mill * * * v " " •  " • NE[1] NE[1] 9.24E-01 NE[1] 1.86E+02 NE[1] 1.09E+02 NS NE 
Wanton 0 0 NA NA NA NA NA NS NE NS 

•
 NS NE NS NE 
Dyerville 2 2 5.50E-07 5.50E-07 0 5.50E-07 ~N5 NE 1.86E-04 3.38E+02 NS NE NS NE 

2,3,7,8-TCtJD TOC - Normalized Sediment Concentration LIpid-Normallzed Biota Tissue Concentration 

Geometric Geometric Geometric Geometric 
Coefficient Mean in Mean Mean Mean 

Maximum Arithmetic of Geometric Largemouth BSAF American BSAF White BSAF Brown BSAF 
Frequency of Detected Mean Variance Variation Mean Bass Largemouth Eel American Sucker White Bullhead Brown 

Exposure Area Detection (mg/kg) (mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) Bass (mg/kg) Eel (mg/kg) Sucker (mg/kg) Bullhead 
Assapumpset 3 4 5.12E-04 1.75E-04 5.48E-08 134 6.62E-05 9.00E-05 1.36E+00 1.59E-06 2.41 E-02 NS NE 1.31E-05 1.97E-01 
Greystone 4 6 7.94E-04 1.53E-04 9.88E-08 205 4.29E-05 6.47E-06 1.51E-01 9.25E-07 2.15E-02 6.14E-06 1.43E-01 NS NE 
Allendale 28 30 2.60E-01 4.21 E-02 2.95E-03 129 1.61 E-02 NS NE 6.04E-04 3.76E-02 4.26E-03 2.65E-01 NS NE 
Lyman Mill NE[1] NE[1] 5.45E-01 NE[11 5.77E-02 NE[1] 2.02E-01 NS NE mmmmmwmmm 
Manton 3 3 2.69E-02 2.24E-02 2.72E-05 23.3 2.19E-02 2.70E-03 1.23E-01 NS NE NS NE NS NE 
Dyerville 2 3 9.56E-02 3.42E-02 2.83E-03 156 2.72E-03 MS NE 4.00E-04 1.47E-01 NS NE NS NE 

Prepared by: BJR 
NS - not sampled Checkedy by: KJA 
NE - not evaluated 

[1] Data for Lyman Mill were not used in BSAF calculations. BSAF values for Lyman Mill are the average of the BSAFs for Assapumpset, Greystone, Allendale, Manton and Dyerville where those values are available. 
NA - not analyzed 
mg/kg = milligrams per kilogram 

MACTEC Engineering and Consulting, Inc. 
51226 27 
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Table 3-5 

Derivition of Fiih Tisiuc Based Human Health Preliminary Remediation Go. 

Preliminary Remedinlion Coali Report - Human Health
 

Centrtdale Manor Reitoration Project SuperCund Site
 

North Providence, Rhode Island
 

SCENARIO TIMEFRAME CURRENT/FUTURE 

MEDIUM: BIOTA 

EXPOSURE MEDIUM. COMBINED FISH DIET 

EXPOSURE ROUTE 
POPULATWN 

RECEPTOR AGE EXPOSURE POINT PARAMETER CODE PARAMETER DEFINITION VALUE UNITS 

INGESTION RESIDENT ADULT | ASSAPUMPSET POND IR-B INGESTION RATE OF BIOTA 14 g/day 

GREYSTONE MILL PONC EF EXPOSURE FREQUENCY 350 day/yr 

ALLENDALE POND ED EXPOSURE DURATION 12 
> •  ' 

LYMAN MILL POND BW BODY WEIGHT 70 kg 
MANTON REACH AT-C AVERAGrNG TIME (CANCER) 25550 day 

DYERVILLE REACH AT-N AVERAGING TIME (NONCANCER) 4380 day 

ADOLESCENT ™| ASSAPUMPSET POND IR-B INGESTION RATE OF BIOTA 9  3 g/day 

GREYSTONE MILL PONd EF EXPOSURE FREQUENCY 350 day/yr 

ALLENDALE POND ED EXPOSURE DURATION 12 

LYMAN MILL POND BW BODY WEIGHT 45 kg 
MANTON REACH AT-C AVERAGING TIME (CANCER) 25550 day 

DYERVILLE REACH AT-N AVERAG1N0 TIME (NONCANCER) 4380 dav 

CHILD ASSAPUMPSET POND IR-B INGESTION RATE OF BIOTA 4.7 g/day 

GREYSTONE MILL PONC EF EXPOSURE FREQUENCY 350 day/yr 

ALLENDALE POND ED EXPOSURE DURATION 6 yr 

LYMAN MILL POND BW BODY WEIGHT 15 

MANTON REACH AT-C AVERAGING TIME (CANCER) 25550 day 

DYERVILLE REACH AT-N AVERAGING TIME (NONCANCER) 2190 day 

CF CONVERSION FACTOR 0 001 kg/g 

USEPA. 19X9 "Rjsk Ass cssiniint Guidajici: for Su aorfund. Volume 1 Human Health Evaluation Manual iP irt AV. Office of Emergency and Remedial Response: EPA-540/1.89/002 (interim final). Washington. D C  . Dccc nbcr. 

USEPA. 1994. "Risk Updates No 2"; USEPA Region I. Waste Management Division. August. Values from "Attachment 2" to Risk Updates No 2 

USEPA, 1997, "Exposure Factors Handbook, Volume I"; Office of Research and Development, EPA-6OO/P-95/OO2Fa. Washington, D C  ; August 

• The total RME expos nil USEPA, 1994 Thcallo. ion of exposure duration for the three age g 

' - Values derived m the report 

Based on cancer risk. 

cr x csr-o - 

PRG PRC PRC 
ORAL SLOPE FACTOR 

COMPOUND OF POTENTIAL CONCERN ELCR- 10"' ELCR - 10 ' E L C R - 1 0 ' 

(mg/Kt) (mj/KS)
(mj/ks/dayl-l 

BcnzoMpyienc 7  3 0.15 0015 00015 

1.4-DDE 0 34 3.2 032 0 032 
Aroclor-1254 2 0 5  4 0 054 0 0054 

Aroclor-1261 I 0 54 0 054 0 0054 

Dieldnn 16 0067 00067 000067 

Technical Chlordane 0 35 3 1 03  1 0.031 

Coplanar PCB TEQ 150000 00000072 000000072 0.000O00O72 
2,3.7,8-TCDD 150000 0.0000072 0 00000072 0.000000072 

NC • not carcinogenic 

— No PRG calculated 

tilting. Inc. 

RATIONALE/ 
REFERENCE 

Exposure Assessment' 

USEPA,1994 

USEPA. 1994' 

USEPA,1997 

USEPA, 1989 

USEPA, 1997 

Exposute Assessment' 
USEPA,1994 

USEPA, 1994' 

USEPA.1997 

USEPA. I9!9 

USEPA, 1997 

Exposure Assessment1 

USEPA. 1994 

USEPA. 1994' 

USEPA,1997 

USEPA,1989 

USEPA, 1997 



Tablt 3-5 

Derivation of Fiih Tiuue Baud Human Health Preliminary Remediation Coali 

Preliminary Remediation Goali Report - Human Health 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

SCENARIO TIMEFRAME: CURRENT/FUTURE 

MEDIUM: BIOTA
1 

 || 
EXPOSURE MEDIUM: COMBINED FISH DIET 1 
EXPOSURE ROUTE POPULATION RECEPTOR ACE EXPOSURE POINT PARAMETER CODE PARAMETER DEFINITION VALUE UNITS 

RATIONALE/ 

REFERENCE 

INOESTION RESIDENT ADULT ASSAPUMPSET POND IR-B INGESTION RATE OF BIOTA 14 g/day Exposure Assessment 

GREYSTONE MILL PON: EF EXPOSURE FREQUENCY 350 day/yr USEPA, 1994 

ALLENDALE POND ED EXPOSURE DURATION 12 J" USEPA. 1994' 

LYMAN MILL POND BW BODY WEIGHT 70 to- USEPA. 1997 

MANTON REACH AT-C AVERAGING TIME (CANCER) 25550 day USEPA.1919 

DYERVILLE REACH AT-N AVERAGING TIME (NONCANCER) 4310 day USEPA, 1997 

ADOLESCENT ASSAPUMPSET POND IR-B INGESTION RATE OF BIOTA 9  3 g/day Exposure Assessment* 

CREYSTONE MILL PONC EF EXPOSURE FREQUENCY 330 day/yr USEPA, 1994 

ALLENDALE POND ED EXPOSURE DURATION 12 y USEPA, I9941 

LYMAN MILL POND 

MANTON REACH 

BW 
AT-C 

BODY WEIOHT 

AVERAGING TIME (CANCER) 

45 
25550 

kg 
day 

USEPA, 1997 

USEPA, 1919 

DYERVILLE REACH AT-N AVERAGING TIME (NONCANCER) 43S0 day USEPA. 1997 

CHILD™""™! ASSAPUMPSET POND IR-B INGESTION RATE OF BIOTA 4.7 g/day Exposure Assessment' 

GREYSTONE MILL PONI EF EXPOSURE FREQUENCY 350 day/yr USEPA.1994 

ALLENDALE POND ED EXPOSURE DURATION 6 yr USEPA, I9941 

LYMAN MILL POND BW BODY WEIGHT 15 kg USEPA, 1997 

MANTON REACH AT-C AVERAGINO TIME (CANCER) 25330 day USEPA,1919 

DYERVILLE REACH AT-N AVERAGING TIME (NONCANCER) 2190 day USEPA, 1997 

CF CONVERSION FACTOR 0 001 kg^ 
USEPA. 1919. "Risk Assessment Guidance for Suporftind. Volume I. Human Health Evaluation Manual (Pan A)"; Office of Emergency and Remedial Response: EPA-540/1-19/002 (interim final); Washington. D C  . December. 
USEPA. 1994 "Risk Updates No. 2"; USEPA Region I. W a n Management Division: August. Values from "Attachment 3' to Risk Updates No. 2. 
USEPA. 1997. "Exposure Factors Handbook. Volume I ' : Office of Research and Development: EPA-60Q/P-95/002Fa; Washington, D.C.; August. 

1 - The total RME exposure duration Is 30 yean, consistent with USEPA, 1994 Tho allocation of exposure duration lor tho three age groups Is based on urofeitimial Judgement. 
' - Values derived in the Exposure Assessment section of this report. 

Based on non-cancer risk. 

PRG PRC PRC PRG PRG PRC PRC PRC PRC 

COMPOUND OF POTENTIAL CONCERN 
UKAL L-HKUPUt, 

REFERENCE DOSE 
ADULT 
H I  . 0.1 

ADULT 
Hl-I 

ADULT 
H I - 1  0 

ADOLESCENT 
HI-0 .1 

ADOLESCENT 
HI  1 

ADOLESCENT 
H I - 1  0 

CHILD 
HI-O.I 

CHILD 
Ml  1 

CHILD 
H I - 1  0 

mg/lig/dav (<«|/K|> (m(/Kg) (mg/Kf) (mi/Kg) (mg/Kg) (mg/Kg) (t»«/Kg) (mg/Kg) <mg/Kl> 

i«nao(a)pyrew 0.03 15.6 156 1564 IS.l 151 1514 10.0 99.1 991 

4.4-DDE 0.0005 0.26 2.6 26.1 0.25 2.5 25.2 0.17 1.7 16.6 

Modor-1234 0 00002 0.010 0.10 1.0 0.010 0.10 1.0 0.0067 0.067 0.67 

Ara loMlt l 0.00002 0010 0.10 1.0 0.010 0.10 1.0 0.0067 0.067 06  7 
Jieldrin 0.00005 0.026 0.3 2.6 0.025 0.25 2.5 0.017 0.17 1.7 
iMhnical Chlordanc 0.0005 0.26 2.6 26.1 0.25 25 25.2 0.17 1.7 166 

CoplararPCBTEQ NA _ _. ._ _ _ ._ _ — — 

2,1,7,1-TCDD NA - - - - - - - - -

NA • not available 

— No PRO calculated Prepared by: KJA 

Checked by: MJM 

MACTEC Engineering and Consulting, Inc. 
SI1161T 
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Table 3-6 
Derivation of Sediment Hu< n HcsItK Preliminary Rcmcdiition Goali bucd on Large Mouth B u  i 

Preliminary Remedial ion Coals Report - Human Health
 
Ccntrcdale Manor Reiteration Project Supcrfund Site
 

North Providence, Rhode Island
 

[{SCENARIO TIMEFRAME: CURRENT/FUTURE
 
[MEDIUM; SEDIMENT
 
EXPOSURE MEDIUM: SEDIMENT
 

CEOMEAN TOTAL 

PRCu CEOMEAN LIPID ORGANIC 
COMPOUND OF POTENTIAL [Lipldl.j.,.
 

CONCERN
 
ELCR-IO-4 ELCR-10-J ELCR- 10-6 CARBON 

(mg/Kg) (mB/Kf)| l | ITOCU 
<mg/Kg) 

Bcn»(a)p>Tcnc 0.13 0.013 0.0013 AmpumpKil 7314 26611
 
4,4-DDE 3.2 032 0.032 Greyston* 6313 33711
 
Arodor-1254 0.54 0.054 0.0054 Allcndale NA 44315
 
Aroek>r-I26l 0.54 0.0)4 0.0054 Lyman Mill 6430 47041
 
Dieldrin 0.067 0.0067 0.00067 Minion 3232 12450
 
rod.nio.1 CMonlaiK: 3.1 0.31 0.031 Dycrville NA 10120
 
CopUnar PCS TEQ 0.0000072 0.0000007} 0.00OO0O072
 
2,3,7,».TCDD 0.0000072 0 00000072 0.000000072
 

NC • not carcinogenic 

- No PRG calculated 

PRQishx [TOQsed Bated en cancor risk, PRGeU =
BSAFx [Lipid\fish 

ASSAPUMPSET GREYSTONE ALLENDALE 

SEDIMENT PRC SEDIMENT PRC SEDIMENT PRC SEDIMENT PRC SEDIMENT PRC SEDIMENT PRC SEDIMENT PRG SEDIMENT PRC SEDIMENT PRC 
COMPOUND OF POTENTIAI BSAF KSAF BSAF 

ELCR-IO-4 ILCR-10-5 ELCR-10-S ELCR-IO-4 ELCR-10-S ELCR - IM ELCR-IO-4 ELCR-10-5 ELCR - 1 0 - 6 CONCERN LMB LMB LMB 
(nig/Kg) (mt«D (mlWg) (mg^s) (mi/Kg) (mj/Kg) (rag/Kg) (n>C/K|) 

Benzo(a)pyrciic 4I3E-03 127 12.7 1.} 4.33E-O3 271 27.1 2.1 NE NE NE NE 
4,4-DDE 4O2E-WO 2  1 0.21 0.021 9.6IE-KH) 2.7 0.27 0.027 NE NE NE NE 
Aroclor.|254 7.2IE4II 20 0.36 0.026 I79E+O0 2.5 0.25 0.025 NE NE NE NE 
Araclor.l2f.« M0E-MXI 0.61 0.061 0.01)61 I.9IE4OII 2.2 0.22 0.022 NE NE NE NE 
DieUrin 9H7E-01 0.24 0.024 0.0024 I.44E-01 0.65 1)06! 00065 NE NE NE NE 

Technical Chlordanc 3.9IE-KW 2.1 0.21 0.021 4.3OE-OI 35.9 3.6 0.56 NE NE NE NE 

CoplanarPCBTUQ NE NE NE NE 9.24E-0I 0.000064 0.0000064 0 000(10004 NE NE NE NE 

2J.7.I-TCDD I.3(.E«X> 0.000019 0.0000019 0.0000O0I9 ISIE-OI 0 00039 0000039 000000)9 NE NE NE NE 

IC - not carcinogenic 

- No PRC calculated 

E-noicvaluilcd 

LYMAN MILL MANTON DYERVILLE 

SEDIMENT PRC SEDIMENT PRC SEDIMENT PRG SEDIMENT PRC SEDIMENT PRC SEDIMENT PRG SEDIMENT PRG SEDIMENT PRC SEDIMENT PRC 
COMPOUND OF POTENTIAI BSAF BSAF BSAF 

ELCR-10-4 ELCR-10-5 ELCR-IO-4 ELCR-IO-4 ELCR - 10-5 ELCR -10-6 ELCR • 10-4 ELCR-10-5 ELCR • 104 
CONCERN LMB|2| LMB LMB 

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

Ben*e<a)pyrcnc 603E-03 179 17.9 I.I 9.39E-03 36.6 3.7 0.37 NE
 
4,4-ODE 72IE-KK) 3.2 0.32 0.032 7.92E-KW 0 9! 0093 00095 NE
 
Aroclor-1254 3.I4E+6O 1.0 0.10 0.010 9.01E+O0 0.14 0.014 0.0014 NE
 
Atoclof-1261 2.3'JE-HM 16 0.16 0.016 NE NE NE NE NE
 
Dicldrin 7.6IE-01 0.63 0.065 0.0063 4.32E-O1 0.35 0.035 0.0(133 NE
 
Technical Chlordjnc 2 IIE-MXI 10 3 1.0 0.10 NE NE NE NE NE
 
Coplanar PCS TEQ 924E-OI 0.000037 0.O00O0S7 0 1100000! 7 NE NE NE NE NE
 
2.3,7,1-TCDD 5.4SE-OI 0 000096 00000096 000000096 I.23E-OI 0.00014 0.000014 00000014 NE
 

NC • not carcinogenic 

— No PRG calculated 

NE-noi evaluated 

MACTEC EnginMring and Consulting, Inc. 
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Table 3-6 
orScdlmcnl Human Health Preliminary Remediation Coali haled on Lame Moulh Ban 

Preliminary Remediation Coali Report - Human Health
 
Centredalc Manor Restoration Project Superfund Site
 

North Providence, Rhode bland
 

ECENARIO T IMEFRAME: CURRENT/FUTURE
 
IEDIUM: SEDIMENT
 
XPOSURE M E D I U M : SEDIMENT
 

COMBINED FISH COMBINED FISH COMBINED FISH COMBINED FISH COMBINED FISH COMBINED FISH COMBINED FISH COMBINED FISH COMBINED FISH 
PRG PRG PRG PRC PRG PRG PRC PRG PRG 

COMPOUND OF POTENTIAL ADULT ADULT ADULT ADOLESCENT ADOLESCENT ADOLESCENT CHILD CHILD CHILD 
CONCERN HI-O.I Hl-I HI-IO HI - 0.1 Hl-I HI-10 HI - 0.1 III-I HI-10 

(lag/Kg) (mg/Kg) (rog/Kg) (me/Kg) (mg/Kt) (m«/Kg) (mg/Kt) (mg/Kg) (mt/Ke) 

Bonzo(»)pyr«ito I5.fi 136 1364 13.1 151 1514 10.0 99.1 991
 
1.4-DDE 0.26 2.6 26.1 0.23 2.3 25.2 0.17 1.7 16.6
 
Areclor-1234 0.010 0.10 10 0.010 0 10 1.0 0.OO67 O.067 0.67
 

Anjclor-I26» 0.010 0.10 1.(1 0.010 0 10 1.0 0.0067 0.067 067
 
Dicldrln 0.026 (I.) 2.6 0.023 0.23 2.3 0.017 0.17 1.7
 
Tochnical Chlordaiic 0.26 2.6 26.1 0.23 2.5 23.2 0.17 1.7 16.6
 
CoptanarPCBTEQ — — ... ._ . . . ... . 

1.5,7.1-TCDD - ~
. . . . . . . . . - — 
NA-nolaveilablo 
— No PRG calculated 

Bated on non-cancer riik, 
BSAF x[Upid\ft,h 

ASSAPUMPSET 

SEDIMENT PRG SEDIMENT PRG SEDIMENT PRC SEDIMENT PRG SEDIMENT PRG SEDIMENT PRC SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG 
COMPOUND OF POTENTIAl BSAF ADULT ADULT ADULT ADOLESCENT ADOLESCENT ADOLESCENT CHILD CHILD CHILD 

CONCERN LMB HI-0.1 H I - I HI-I I I HI-II.I H I - I H I - 1 0 HI-0.1 HI-I H I - 1 0 
(mg/Kj) <n>t/Kt) (ing/Kg) (mg/KO (n-S/Ks) (mg/Kt) [mtlV.il (mi/Kg) 

Boiuofrtevrcnc 4 13E-O3 13432 134324 1343231 131)11 1301*4 1301144 1517 13166 t51663 
M-DDB 4O26MW 0.23 23 23 II 0.22 2.2 22.3 015 1.3 14.7 
Aroclor-1254 7 2IE-01 0.031 0.51 5.1 (11)49 0.4'J 4.9 0.032 0.32 3.2 
Anclor-IISI 2.I0E-HM 0.SI3 0.13 13 0.013 013 13 0.0014 0.014 0.14 
Dicldrin 9.I7E-0I 0.094 094 9.4 0.091 0 91 9 1 O.IHill 0.60 6.0 

Technical Chlordano 3.9IE«W 0.24 2.4 23.7 0.23 23 22.9 0 15 1.5 13.1 

CoplanarPCBTEQ NE . . . . . . . . . ... . . . . . . 

2.3.7.I.TCDD I.36E-W0 .. . . . . . . . 

N A  . not available 

— No PRG calculated 

NE • not evaluated 

GREYSTONE 

SEDIMENT PRC SEDIMENT PRC SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRC SEDIMENT PRG SEDIMENT PRC 
COMPOUND OF POTENTIAl BSAF ADULT ADULT ADULT ADOLESCENT ADOLESCENT ADOLESCENT CHILD CHILD CHILD 

CONCERN LMB HI - 0 . 1 HI- I 111-10 HI-0.1 III - 1 III - 10 HI-0.1 111-1 111 - 1 0 

(mi/Kg) (mi/Kg) (mg/Kg) (m,j/Kt) (ml/Kg) (mg/Ks) (m|/Kg) <mg/Kg) (mg/Kg) 

Bciuo(i)pyn:ne 4.33E-O3 29349 291434 2914339 21399 213911 2139176 II731 117311 1173110 
4,4-DDC 9.6IE-MI0 0.22 2.2 22 0.21 2.1 21.3 0.14 1.4 14 1) 
Anelor-1234 1 79E-HM) 0 041 0.41 4.1 0.046 0.46 4.6 0.030 030 3.0 
Aroclofl26l I.9IE-KX) 0.043 0.43 4.3 0.042 0.42 4.2 0.027 0.27 2.7 
Dieldrin I44E.O1 0.232 2.51 25.2 0244 2.44 244 0 161 1.61 16 1 
rochnical aiordano 4.30E-0I 4.7 47.3 473 4.6 43.1 451 3.02 302 302 
CopUmrPCBTEQ 9.24E-0I ._ . . . ... ... 
2,3,7,1-TCDD 1 3IE-OI 

ailablo 

— No PRG calculated
 

NE-not evaluated
 

MACT6C Engineering and C o m u l t l n g , Inc. 



Table 3-6 
Derivation of Sediment Hui n Health Prcliminir)1 Remediation Goati buci i on Large Mouth 811 

Preliminary Remediation Coiili Report - Human Health 
Ccntrcdalc Manor Rcitoration Project Supcrrund Site 

North Providence. Rhode Ulaml 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT 

ALLENDALE 

SEDIMENT PRO SEDIMENT PRG SEDIMENT PRC SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRC SEDIMENT PRG SEDIMENT PRC 
COMPOUND OF POTENTIAI BSAF ADULT ADULT ADULT ADOLESCENT ADOLESCENT ADOLESCENT CHILD CHILD CHILD 

CONCERN UMB HI - 0 .  1 H I - 1 HI - 1  0 HI-O.I Hl-I H I - 1  0 HI -O.I H I - 1 H I - 1  0 
(mgflCg) (nil/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mtVKt) (mg/Ks) (mg/Kg) 

Beiuo(o)prrcno NE™""""^ NE NE NE NE NE NE NE NE NE 
4,4-DDE NE NE NE NE NE NE NE NE NE NE 
Aroclor-1234 NE NE NE NE NE NE NE NE NE NE 
Aroclor-1261 NE NE NE NE NE NE NE NE NE NE 
Dieldrin NE NE NE NE NE NE NE NE NE NE 
Tochnical Chkxdano NE NE NE NE NE NE NE NE NE NE 

CoelonarPCBTEQ NE NE NE NE NE NE NE NE NE NE 
2,3,7,t.TCDD NE NE NE NE NE NE NE NE NE NE 
NA • not availiblo 
— No PRC calculated 
NE-not evaluated 

LYMAN MILL 

SEDIMENT PRG SEDIMENT PRG SEDIMENT PRC SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG 
COMPOUND OF POTENTIAI BSAF ADULT ADULT ADULT ADOLESCENT ADOLESCENT ADOLESCENT CHILD CHILD CHILD 

CONCERN L M B | 2  | HI-O.I H I - 1 HI - 1  0 H I - 0 .  1 H I - 1 H I - 1  0 HI - 0.1 H I - 1 H I - 1  0 

(i>inci) (mj/Ki) (ml/Kg) (mg/Kg) (ml/K() (m|/Kj) (mg/Kg) (m»/Kg) (mjflCg) 

Boazo(a)pyTeno 6.03 E-03 11935 119349 1193416 11324 11324) 1132406 12016 120161 UOI60I 

1.4-DDE 7.2IE-WO 0.26 2.6 26.4 0 2  6 2  6 25.5 0.17 1.7 16.1 

Aroclor-1234 JKE+O0 0.020 0.20 2.0 0.019 0.19 1.9 0.013 0.13 1.3 
Aroelor.1261 2.39E«O 0.032 0.32 3.2 11.031 0.31 3.1 0.020 0.20 2.0 
Dioldrin 7.6 IE-Ill 0.23 2.3 25.0 0.24 2.4 24.2 0.16 1.6 13.9 
Technical Chlordono M I E « 0 0 0.17 1.72 17.2 0.14 t.4 14.3 0.56 5.6 55.6 
CoplonarPCBTEQ 9.24B-OI _ _. _ . . . . . . „  . „  . 

2.3.7.1-TCDO 34SE-0I - - - . . . . . . - - -

NA • not availablo 

. . . N  o PRG calculated 

NE • not evaluated 

MANTON 

SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRC SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG 
COMPOUND OF POTENTIAI BSAF ADULT ADULT ADULT ADOLESCENT ADOLESCENT ADOLESCENT CHILD CHILD CHILD 

CONCERN LMB H I - 0 .  1 H I - 1 H I - 1  0 HI - 0.1 Hl-I HI-10 HI - 0 .  1 H l - I H I - 1  0 
(mt/Kt) (mg/Kj) (mt/Kg) (mg/Ki) (mg««) (mg/Kg) (mg/Kg) (mi/Kg) 

Bcn«Ka)ll>Tcnc 9.59E-03 3167 31666 316659 3742 37419 374116 2461 24610 246104 
t.4-DDC 7.VIE+otl 0.O71 0.71 7.1 O076 0.76 7,6 0.030 0.30 SO 

Arocl<v-l2S4 9.0IE««l 0 0027 0.027 0.J7 UIKJJ7 0.027 0.27 0.00 II 0.011 0.11 
Aroclor-1261 NE NE NE NE NE NE NE NE NE NE 
DicUrin 4.S2E-0I 0.14 1.4 13.7 O.I) 1.3 13.2 0.017 017 1.7 

Technical Chlordanc NE NE NE NE NE NE NE NE NE NE 
CopluarPCBTEQ NE _. ._ — ... .„ _ . . . ... 
2^,7.1-TCDD 1.23 E-OI 

N A - n o t available 

- N  , PRG calculated 

N E - M  l evaluated 

MACTEC Engineering and Consulting, Inc. 



T.blc 3-6 
allon orScillmcnl Human Health Preliminary Remediation Co,I . limed on Larcc Mouth Bai 

Preliminary Remediation Goals Report • Human Health
 
Ccntrcilalc Manor Restoration Project Supcrfund Site
 

North Providence, Rhoilc Illand
 

SCENARIO TIMEPRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 

llEXPOSURE MEDIUM; SEDIMENT 

DYERV1LLE 

SEDIMENT FRC SEDIMENT PRC SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRC SEDIMENT PRG SEDIMENT PRC 
COMPOUND OP POTENTIAl BSAF ADULT ADULT ADULT ADOLESCENT ADOLESCENT ADOLESCENT CHILD CHILD 

CONCERN LM8 H I - 0 .  1 HI - 1 HI - 1  0 H I - 0 . 1 H l - 1 H I - 1  0 KI-0.1 H l - I 
(ml/Kj) (mi/K«> (ms/Kf) (mj/Kg) (ml/Kf) (mi/Kj) (mi/Kj) 

SciuoMpynM NE NE NE NE NE NE NE NE NE 
4.4-DDE NE NE NE NE NE NE NE NE NE 
Aroclor.|2M NE NE NE NE NE NE NE NE NE 
Aiocler-1261 NE NE NE NE NE NE NE NE NE 
Dwldrin NE NE NE NE NE NE NE NE NE 
rcchakal CMordano NE Ne NE NE NE NE NE NE NE 
CoplanarPCBTEQ NE NE NE NE NE NE NE NE NE 
2J.7.I-TCDD NE NE NE NE NE NE NE NE NE 

•alUbk 

- N e P K  G calculated 

NE-not evaluate! 

|l |DaurorL)inan Mill were not mod in CeoMean calculation!. CcoMean valuci for lyman Mill are Ihc average of the GcoMcani for Arapumpiol. Greyilono. Allendale. Minion and Dvcrvillc where thote value! are available. 
[2) D  m for Lym.n Mill «cro not usod in BSAF calculations. BSAF valuoi for L>nan Mill are Uio avcratc of ike BSAFs for Anapunpiel, Gre)«one. Allendale. Manlon and Dycrvillc » here thoso values are available 

SEDIMENT PRG
 
CHILD
 
III - 10
 
<n>l/K«)
 

NE 
NE 
NE 
NE 
NE 
NE 

NE 
NE 



Derivation of Scdintcnl Hum 
Table J-7 

« Hciillh Preliminary Remediation Go. l i baicil on While Sucker inO Brown Bullhead 

Preliminary Remediation Coali Report • Human Hc. l lh 
Ccntrcdilc Manor Restoration Project Supcrfand Site 

North Providence, Rhode Island 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT 

COMPOUND O P POTENTIAL 
CONCERN 

PRC** 
ELCR  10-4 

(mi/KfJ 

P R G  u 
ELCR  10-S 

(mr/Kl) 

P R O ,  , 
E L C R - 1 0 - 6 

(miflCg) 

CEOMEAN LIPID 
!U,.id].»», 

(m«yXf ) | l l 

CEOMEAN TOTAL 
ORGANIC 
CARBON 

ITOCU 
(me/Kt) 

Bcnzo(a)pyrcnc 
4.4-DDE 
Aroclw-1254 
Arockjr-1261 
Dieldrin 
rochnicl CMordaiK 
Coplanar PCB TEQ 
2,3,7.1-TCDD 

(1,15 
3.2 

0.34 
0.54 

0.067 
3.1 

0.OOOOO72 
00000072 

0.013 
0.32 

0.054 
0 054 

0.0067 
0.31 

0 00000072 
0.00000072 

o.oou 
0.032 

0.0034 
11.0034 

0.00067 
0.031 

0.000000072 
0.000000072 

Asiapumpict 
GreyiloM 
Allendale 
Lyman Mill 
Manton 
Dyervillo 

23031 
97339 
00403 
60999 
NA 
NA 

26611 
33711 
44313 
47041 
12430 
10120 

NC • not carcinogenic 

— No PRG calcuUlcd 

ASSAPUMPSET 

PRGed = 
BSAFx[Lipid\/ish 

CREYSTONE ALLENDALE 

COMPOUND OF POTENTIAI BSAP 

BB 

SEDIMENT PRC 
ELCR -10-4 

(mtfKf) 

SEDIMENT PRG 
ELCR  10-S 

(mt/KiJ 

SEDIMENT PRG 
ELCR  10-6 

(mi/Kg) 

BSAF 

WS 

SEDIMENT PRC 
ELCR  10-4 

(mt/K,) 

SEDIMENT PRG 
ELCR  10-5 

(mf/Kt) 

SEDIMENT PRC 
ELCR • 10-6 

<mt/K|) 

BSAF 
SEDIMENT PRC 

E L C R - I I  M 
(mj/Ks) 

SEDIMENT PRG 
ELCR-IO-S 

(mj/K,) 

SEDIMENT PRG 
ELCR -10-6 

(me/KB) 

JcMiKaJpyrcnc 
4.4-DDE 
Aroclor-1234 
An>elor-I26> 
Dicldrin 
rcchnical Chlordane 
CopUnarPCDTEQ 
2J.7,»-TCDD 

NC • not circinogcmc 

— No PRC calculated 

I.2IE-O3 
J.J2E-MXI 
3.I9E-0I 
I23E-MW 
4 32E.OI 
1 72E+O0 

NE 

I.97E-OI 

121 
1.0 
I.I 

0.47 
0 1  7 
1.9 
NE 

0.000039 

12.} 
0.10 
0.11 

0.047 
0.017 
0.19 
NE 

0 0000039 

1.2 
0010 
0.0 It 

0.0047 
01)017 
0.019 
NE 

0.00000039 

6I4E-04 
3.30E*O0 
S.40E-UI 
2.ME-0I 
2.40E-0I 
4.3OE-OI 
213E-OI 

I.43E-0I 

119 
0.32 
0.33 
1.0 

II 16 
4.l> 

0.0000 It 
0 000021 

11.9 
0.032 
0.033 
0.10 

0.016 
0.40 

0.00000 II 
0.000002I 

1.2 
0.0032 
0OO3J 
0.1)10 

0.0016 
0.040 

000000011 
ODOOOOOit 

.94E-O4 
.S4E-MKI 
.37E-HW 
34E-0I 
OIE-OI 
4IE-01 
IIE+02 
65E-0I 

276 
0.31 

0.017 
0.91 

0012 
4.2 

0.00O00O024 
0000020 

276 
0.031 
0.0017 
0.(101 

00012 
0.42 

0.0000000024 
0 0000020 

2.K 
1)1)031 

U.O0OI7 

orx»i 
OIHKll! 

0.042 
O.OOOOOOOOU24 

0.110000020 

NE-nol evaluated 

LYMAN MILL MANTON DYERVILLE 

COMPOUND OF POTENTIAI 
CONCERN 

BSAF 
W S | J  | 

SEDIMENT PRC 
ELCR - 1 0 - 4 

(mayK|) 

SEDIMENT PRG 
ELCR-IO-S 

SEDIMENT PRC 
ELCR - 1 0 - 6 

(mj/Kc) 

BSAF 

ws 
SEDIMENT PRG 

E L C R - 1 0 - 4 
(mj/Kg) 

SEDIMENT PRG 
ELCR  10-S 

(mj/Kt) 

5E01MENTPRG 
ELCR - 1 0 - 6 

BSAF 
WS 

SEDIMENT PRC 
ELCR • 10-4 

<m«/Ki) 

SEDIMENT PRG 
ELCR-IO-S 

SEDIMENT PRG 
ELCR  10-6 

Benw(a)p«e«o 
4.4-DDE 
Aroclor-1234 
Amclor-1261 
DieMrin 
rechnkil dilordane 
Coplan.r PCB TEQ 

2,3,7,1-TCDD 

NC • not carcinogenic 

— No PRG dlcuUlcd 

NE • not evtluticd 

7.I6E-O4 
4.45E*OO 
I.9IC-HX) 
6.53E-OI 
4.24E-OI 
I96E-01 

l.O9E*O2 
2.O2E-OI 

143 
0.55 
0.22 
0.64 

0.12 
2.7 

0.000000051 
0.000027 

14.5 

0.055 
0.022 
0.064 
0.012 
0.27 

0 0OOO00O0S1 
0 0000027 

1.5 
0.0033 
0.0022 
0.0064 

0.0012 
0.027 

0.00000000051 
0.00000027 

NE 
NE 
NE 
NE 
NE 
NE 

NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

NI 
NE 
NE 

NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 

NE 
NE 

NE 
NE 
NE 
NE 
NE 
NI

NE 
NE 

NE 
NE 
NE 
NE 

NE 
NE 
NE 
NE 

MACTEC Engineering and Consulting, Inc. 

O C1m*m*Hi, TMJ-TCO %*• •  • 

H p>R9*WH PRO* M  y IQTW 



Derivation of Sediment Human Health Prclimh 
Table J-7 

ary Remediation Coali bated o While Sucker and Brown Bullhead 

Preliminary Remediation Goali Report • Human Health 
Ccnlrcdale Manor Restoration Project Super-fund Site 

North Providence, Rhode liland 

SCENARIO T1MEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM; SEDIMENT 

COMPOUND OF POTENTIAL 

CONCERN 

BcnttX«)psTouo 
M-ODE 
Arodor-1254 
Aroclor-1261 
Dieldrin 
rochnical Chlordanc 
CopUnar PCB TEQ 

2,3.7,1-TCDD 

COMBINED FISH 
PRC 

ADULT 
H I - 0 .  1 
(mfcVKt) 

IS C 
0.26 

0.010 
0.0)0 
0.026 
0 26 
... 

N A - n o  t available 
— N» PRO calculated 

COMBINED FISH 
PRC 

ADULT 
H I - 1 

(mr/K«) 

ISO 
2.6 

0.10 
0.10 
0.3 
26 
— 

— 

COMBINED FISH 
PRC 

ADULT 
HI - 1  0 

(m«/KD 

ISM 
24.1 
1.0 
10 
26 
26.1 

._ 

COMBINED FISH 
PRC 

ADOLESCENT 
H I - O .  I 
(mB/Ki!) 

15 1 
0 25 

0.010 
0.010 
0.025 
025 
... 
. . . 

COMBINED FISH 
PRC 

ADOLESCENT 
H I - 1 

(mj/Ks) 

131 
2.3 
0.10 
o.ll) 
0.25 
25 

... 

COMBINED FISH 
PRC 

ADOLESCENT 
HI - 1  0 
(me/Kg) 

1314 
232 
1.0 
1.0 
2 5 

25.2 
... 
. . . 

COMBINED FISH 
PRG 

CHILD 
H I - O .  I 
(mj/Kf) 

l i  t 
0.17 

0.0067 
0.0067 
0.017 
0.17 

— 

COMBINED FISH 
PRG 

CHILD 
H I - 1 

(mtVKt) 

99.1 
1.7 

0.1)67 
0.067 
0.17 
1.7 
... 
... 

COMBINED FISH 
PRC 

CHILD 
HI - I  D 
(tnt/Kt) 

991 
16.6 
0.67 
(1.67 
1.7 

16.6 

Bated on non-cancer riik. 
PRG/u*x\TOC].« 

~ 
BSAF x [Lipid\fi* 

ASSAPUMPSET 

COMPOUND OF POTENTIAl 
CONCERN 

BSAF 
BB 

SEDIMENT PRC 
ADULT 
HI-O.I 
(mtVKlJ 

SEDIMENT FRC 
ADULT 
H I - I 

(mi/Kg) 

SEDIMENT PRC 
ADULT 
HI-111 
(mj/Kg) 

SEDIMENT PRC 
ADOLESCENT 

HI-O.I 
(mj/Kf) 

SEDIMENT PRC 
ADOLESCENT 

H I - 1 
<m|/Kj) 

SEDIMENT PRC 
ADOLESCENT 

H I - 1 0 
<m«/K,) 

SEDIMENT PRG 
CHILD 
HI-O.I 
<mg/K«) 

SEDIMENT PRC 
CHILD 
H I - 1 

(mlflCc) 

SEDIMENT PRC 
CHILD 
H I - 1  0 
(m»yKj) 

Bomo(a)pyrcw 
4,4-DDe 
Aroelor.|2S4 

Aroclor.l2«l 
Dieldrin 

Technical Chlordano 
Coplaaar PCB TEQ 
2.3,7.1-TCDD 

NA • not available 

I.2IE-IU 

332E-HXI 
3.I9E-01 
I23E-MM 
4.1IE-0I 
I.72E-HX) 

NE 
I.97E.01 

13016 
0.014 
0.033 

0.0090 
0.064 
0.16 
. . . 

-

130159 
0.14 
0.33 

0090 
0.64 

1.6 
. _ 

-

1301511 
1.4 
3.5 

0 9  0 
6  4 
16.2 

. . . 

12596 
0.0! 1 
0.034 

0.0017 
0.062 
0.16 
. . . 

-

125960 
Oi  l 
0.34 

0.017 
0 62 
1.6 

-

1259601 
I.I 
3.4 
0.17 
6.2 
15.6 
. . . 
. . . 

1301 
0.1J53 
0.022 
0.0051 
0.041 
0 10 
. . . 
. . . 

>30il) 
0.53 

0.22 
0.031 
0 41 
1.0 

... 

13010| 

5.3 
2.2 

0.31 
4 1 
10.3 
. . . 

— 

— NsPROcakalaled 
N E  . K  M evaluated 

GREYSTONE 

COMPOUND OF POTENTIAl 
CONCERN 

BSAF 
WS 

SEDIMENT PRC 
ADULT 
HI • 0.1 
(mtyKg) 

SEDIMENT PRC 
ADULT 
HI -1 

<m|/K|) 

SEDIMENT PRG 
ADULT 
H I - 1  0 

(mr/Kt) 

SEDIMENT PRC 
ADOLESCENT 

H I - 0 .  1 
<mt/K«) 

S E D I M E N  T PRG 
ADOLESCEN T 

HI -1 
(mr/Kc) 

SEDIMENT PRC 
ADOLESCENT 

H I - 1  0 
(mf/Kf) 

SEDIMENT PRG 
CHILD 
H I - 0 .  1 
(mjVKrJ 

SEDIMENT PRC 
CHILD 
H I - 1 

(mt/Kf) 

SEDIMENT PRC 
CHILD 
H I - 1  0 
(m|/K() 

Bonxe(a)p)Tvno 
M-DDE 
Araclor-1254 
Anc l« . l26 l 

Dieldrin 
rochnical Chlord.no 
CophaarPCBTEQ 
2J.7,|.TCDD 

6.I4E-04 
5.5OE-MX) 

• 40E-0I 
2.99E-0I 

2.4IIE-OI 
4.3OE-OI 
2.I5E4I 
1 4JEJII 

12615 
0.026 

0.0061 
0.019 
0.060 
0.33 

... 

126141 
0.26 

0.061 
0.19 
0.60 
3.3 

-

12614*2 
2.6 

0.61 
1.9 
6.0 

33.4 
. „ 

I23UB 
11.025 

0.0OG6 
0.1)19 
0.051 
0.32 
... 

122079 
0.25 

0.0C6 
0.19 
0.51 
3.2 
... 

1220719 
2 3 

0.66 
19 

3.1 
)23 
.  „ 

11133 
0.017 

0.0044 
0.012 
0.031 
0.21 

... 

. . . 

10520 
0.17 
0.044 
0.12 
11.31 
2.1 
... 
. . . 

IO52OI 
1.7 

0.44 

1.2 
3.1 
213 
. . . 

»• No PRC ealculau 

NE • not evilmtod 



- -

Table 3-7 
Derivation of Sediment Hu nan Health Preliminary Remediation Coali baled tin While Sucker mil Brown Bullhead 

Preliminary Remediation Goali Report - Human Health
 
Ccmrcilale Manor Reiteration Project Supcrfund Site
 

North Providence. Rhode Island
 

SCENARIO TIMEPRAME: CURRENT/FUTURE
 
MEDIUM: SEDIMENT
 
EXPOSURE MEDIUM: SEDIMENT
 

ALLENDALE 

SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG 
COMPOUND O r POTENTIAl BSAF ADULT ADULT ADULT ADOLESCENT ADOLESCENT ADOLESCENT CHILD CHILD CHILD 

CONCERN WS H I - 0 . 1 HI - 1 HI - 1 0 HI - 0 . 1 HI — 1 H I - 1 0 HI - 0.1 HI-I H I - 1 0 

(mj/Kl) (•n|K|) (msVKt) (m»/K«) (mg/Kc) (mg/Kt) (mr/Ks) (mf/K|) (mtVKt) 

Benzo(a)pyrcng 394E-04 29199 291993 2919929 2825? 212574 212573! 11631 IIC37I 1163715
 
4,4-DDB 4.54E+O0 0.042 0.42 4.2 0.041 0.41 4.1 11.027 0.27 2.7
 

Aroclor-l2S* 4.37E-HU 0.0017 0.017 0.17 01)010 0 016 0.16 0.00 II 0.011 0.11
 
Aroclor-1261 4.34E-0I 0.0 II 0.11 I.I 0.017 0.17 1.7 O.ull 0.11 I.I
 
Dieldrin 6.0IE-0I 0.032 0.32 3  2 0.031 0.31 3.1 0 020 0.20 2.1)
 
Technical Chlordane 5.4IE-01 0.35 J.J 35.4 0.34 3.4 34.3 0.13 J.3 22.0
 
CoplanarPCBTEQ 2.IIE-M12 . . . — . . . — _ . . - . . . —
 

-2,3,7,1-TCDD 2.63E-0I . . . „ . . . . . . 

NA-nol available 
- No PRO calculated
 
NE • not evaluated
 

LYMAN MILL 

SEDIMENT PRG SEDIMENTPRG SEDIMENT PRG SEDIMENT PRC SEDIMENT PRC SEDIMENT PRG SEDIMENT PRG SEDIMENT PRC SEDIMENT PRG 

COMPOUND OP POTENTIAl BSAF ADULT ADULT ADULT ADOLESCENT ADOLESCENT ADOLESCENT CHILD CHILD CHILD 
CONCERN W S | 2 | H I - 0 . 1 HI-I H I - 1 0 H I - 0 . 1 HI-I HI-10 H I - 0 . 1 H I - I H I - 1 0 

(maVKj) <»«/Kl) (mj/Kf) (mj/K»> (m|/K«J <mj/K8) <m«/KjJ (m,/K|i) (rne/Kt) 

Beruo(a)pyTene 7.I6E-O4 15350 153496 1534962 I4IS4 I4I54S 1415447 9791 97976 97976J
 

4.4-DDE 4.45E+O0 0.045 0.45 4.5 0 044 0.44 4.4 0.029 0.29 2.9
 
Arock>r.!2S4 1.01 E*™> 0.0042 0.042 0.42 0.1X141 0.041 0.41 0.0027 0.027 0 2 7
 
Anclor-IJ&l 655E-O1 0.012 0.12 12 0.012 0 12 1.2 0.0071 0.07» 0.71
 
DieUrin 4.246-01 0.047 0.47 4.7 0.046 046 4 6 0030 0.30 3.0
 
Technical Chlordanc I96E-0I 0.22 2.2 22.4 0.22 2.2 21.7 0 14 1.4 143
 

„ . . . CoplanarPCBTEQ l.O9E«2 — .. . - . . . . 

2,3,7,1-TCDD 2O2E-OI . . . . . . . . . ~ 
N A  . no) available 
— No PRG calculated 
NE • not evaluated 

MANTON 

SEDIMENT PRG SEDIMENT PRG SEDIMENT PRC SEDIMENT PRG SEDIMENT PRC SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG 
COMPOUND OF POTENTIAl BSAF ADULT ADULT ADULT ADOLESCENT ADOLESCENT ADOLESCENT CHILD CHILD CHILD
 

CONCERN WS HI-0.1 H l - l 111-10 HI-0.1 H l - l H I - 1 0 HI-0.1 H l - l HI • 10
 
(miKi) (mj/Kt> (m|/Kt) <mj/K«) (mi/Ks) (mi/*!) (mifXt) (m(/K»)
 

Bcmn(a)|>yroiie NE NE NE NE NE NE NE NE NE NE 

4,4-DDE NE NE NE NE NE NE NE NE NE NE 
Aroclor-1254 NE NE NE NE NE NE NE NE NE NE 
Anxlof-1261 NE NE NE NE NE NE NE NE NE NE 
Dieldrin NE NE NE NE NE NE NE NE NE NE 
Technical Chlordane NE NE NE NE NE NE NE NE NE NE 
CoplanarPCBTEQ NE NE NE NE NE NE NE NE NE NE 
2J.7.I-TCDD NE NE NE NE NE NE NE NE NE NE 

NA • not available 

- N  o PRG calculated 

N E  . not evaluated 

P»8, 3ol4 rao-Tso MB IB 



Table 1-7 
Dcrlrillon of Sediment Human Health Preliminary Remediation Coals based on While Sucker and Brown 

Preliminary Remediation Goali Report • Human Health 
Ccntredale Manor Rcitoratlon Project Supcrfand Site 

North Providence, Rhode Illand 

RIO T1MEFRAME: CURRENT/FUTURE 
t l lM: SEDIMENT 

POSURE MEDIUM: SEDIMENT 

DYERV1LLE 

SEDIMENT PRO SEDIMENT PRC SEDIMENT PRC SEDIMENT PRC SEDIMENT PRC SEDIMENT PRC SEDIMENT PRC SEDIMENT PRC SEDIMENT PRG 
COMPOUND OF POTENTIAl BSAF ADULT ADULT ADULT ADOLESCENT ADOLESCENT ADOLESCENT CHILD CHILD CHILD 

CONCERN WS HI - 0 . 1 H I - 1 H I - 1  0 HI-O.I H I - 1 H I - 1  0 HI-O.I Hl-I HI-10 
(mr/Kg) (mf/Kg) (•n«/Ks) (mg/K8) Oni^S) (mg/K»J <mr/K«> (mr/Ks) (m(/Kl) 

hmKHMpynMO NE NE NE NE NE NE NE NE NE NE 
4.4-DDE NE NE NE NE NE NE NE NE NE NE 
Aroclor-1254 NE NE NE NE NE NE NE NE NE NE 
Aroclor-IKI NE NE NE NE NE NE NE NE NE NE 
DieUrin NE NE NE NE NE NE NE NE NE NE 
Technical CUloniano NE NE NE NE NE NE NE NE NE NE 
CoplanarPCBTEQ NE NE NE NE NE NE NE NE NE NE 
J.J.M-TCDD NE NE NE NE NE NE NE NE NE NE 
NA • not available 

— No PRG oatail.ual	 Prepared by: K  M 

NE-not evaluated	 Checked by: MJM 

|l|Dala Tor Lyman Mi ill were not utcd in GooMcan calculation!. Gee-Moan valuoi for Lyman Mill aro Ihe average or the GcoMeans for AssapumpKt, Greyitonc, Allendalc, Minion and Dyerville where those values aro available. 

pIDatalbrLvmanMi ill were not uaed in BSAF calculations. BSAF values for Lyman Mill are the averaic of Ihe BSAFs for Assapumpscl, Greyslone, Allendalc. Manlon and Dycrville when those values are available. 

MACTEC Engineering and Conaultlng, tnc. 
stiiatr 
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Table 3-« 
n Health Preliminary Remediatio Coal) bami on Am 

Preliminary Remediation Coals Report - Human Health 
Ccntrcualc Manor Rcuoration Project Supcrfunil Sile 

North Providence, Rhode lilaml 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT 

CEOMEAN TOTAI 

COMPOUND OF POTENTIAL 
CONCERN ELCR • 10.4 

PRG*. 
ELCR-IO-S 

(mi/Kg) 

P R C .  , 
ELCR • 1 0  4 

(mf/Kg) 

GEOMEAN LIPID 
|UpidUt 

(mg/Kg)|l| 

ORGANIC 
CARBON 
I T O C  U 
Img/Kg) 

Benzo(i)pyrene 0.15 0.015 0.0015 Aiiapunpicl 111029 26611 

4.4.DDE 32 0.32 0.032 Greyftono 13)763 53711 

Anxlor-1254 0.54 0034 0.0054 Allcndalo 127090 44315 

Anxlor-1261 0.54 0.054 0.0054 Lyman Mill 123709 47041 

Dioldrin 0(167 0.0067 0.00067 Manlon NA 12450 

Technical Chlord.no 3.1 0.031 Dvcrvillo 120953 10120 

CoplvwPCBTEQ 
2J,7,I-TCDD 

00000072 
0.0000072 

0.00000072 
0.OO0OO072 

0000000072 
0.OOOOO0O72 

NC • not carcinogenic 

— NoPRGnlculalcd 

Baaed on tutor ri>k. PRGed = 
PRQ.shx [TOQSCJ 

BSAF x [Lipid]/ish 
ASSAPUMPSET GREYSTON E ALLENDALE 

COMPOUND OF POTENTIAL 
CONCERN 

BSAF 
A  E 

SEDIMENT PRC 
ELCR • 10-4 

(ma/Kc) 

SEDIMENT PRG 
ELCR-10-5 

(mi/Ki) 

SEDIMENT PRG 
ELCR-10-6 

(rngflCD 

BSAF 
A  E 

SEDIMENT PRG 
ELCR -10-4 

(mr/Kc) 

SEDIMENT PRG 
ELCR-IO-S 

(mt/Kll) 

SEDIMENT PRC 
ELCR-10-6 

(mj/Kt> 

BSAF 
AE 

SEDIMENT PRG 
ELCR  10-4 

(mi/Kc) 

SEDIMENT PRG 
ELCR - 10-5 

(mtfKs) 

SEDIMENT PRG 
ELCR - 10-6 

(mj/Ki) 

Bouo(a)p.vnsne 2.44 E-04 146 14.6 1.5 4.11 E-04 143 143 1.4 I I  I E-O4 216 21.6 29 

4,4-DDE I.11E-KX) 0.69 0.069 0.0069 2.57E-MXI 0.49 0.049 0.0049 I.C4E-HX) 0.61 0.061 0.0061 

AracKx-1254 1 45E-O1 0.19 0.019 0.0019 C.I9E-0I 0.35 0.035 0.0035 5.24E-OI 0 36 0.036 0.0036 

Aroclor-1261 2.9IE-OI 0.44 0.044 0.0044 3.91E-0I O.SS 0.055 0.0053 7.39E-O2 2.5 0.25 0.015 

Dioldrin 1 45E-OI 0.11 0.011 0 0011 44SE-0I 0.060 00060 0.00060 2.93E-O1 0010 0.0010 0 00010 

TKhnical CMordanc 457E-OI 1.6 0.16 0.016 2 7IE-1I1 4.4 0.44 0.044 2.21E-OI 4.9 049 0.049 

CoplanarPCBTEQ 
2,3,7,I.TCDD 

NE 
2.4IE-O2 

NE 
0.000072 

NE 
0.0000072 

NE 
O.OOOOO072 

3.40E-O2 
2.1SE-O2 

0.000014 
0.00013 

0.0000014 
0 000013 

000000014 
00OO00I3 

2.21E-KI2 
3 70E-02 

0.000000011 
0.000067 

0 00000000II 
0.0000067 

O.OOOOOOOOOII 

000000067 

NC - not carcinogenic 

••• No PRG calculated 

NE-notovilualcd 

LYMAN MILL MANTON DYERVILLE 

C O M P O U N  D O F POTENTIAL BSAF 
SEDIMENT PRG 

ELCR-11M 
SEDIMENT PRG 

ELCR  10-5 
SEDIMENT PRC 

ELCR-10-6 BSAF 
SEDIMENT PRG 

ELCR -10-4 
SEDIMENT PRC 

ELCR-10-5 
SEDIMENT PRG 

ELCR-10-6 
BSAF 

SEDIMEN T PR G 
ELCR - 1 0 - 4 

S E D I M E N  T P R  G 
ELCR - 1 0 - 3 

SEDIMEN T PRG 
ELCR • 111-6 

(mi/Kf) (mtVKiJ (•"»««) (mg/Kt) (n.*/K«> 1 (rag/Kg) (mg/K|) 

Bouo<a)p>Tcno 2.29E-O4 246 24.6 2.5 NE NE NE NE g.OOE-OS 165 165 1.7 

4,4-DDE I40E4OII 0.16 0.014 0 0016 NE NE NE NE 2.77E-OI 1.0 0.10 0.010 
Aroelor*IZ54 3.6OE-O1 0.S7 0.0S7 0IIOJ7 NE NE NE NE I.95E-O1 0.25 0.025 00025 
ArocU»-126l l .WE-01 1.0 0.10 0.010 NE NE NE NE 2.916-02 16 0.16 0.016 

Dicldrin 2.56E-O1 0 10 0.010 U.00I0 NE NE NE NE 1 40E-0I 0043 0.01143 0.00043 

rechnical aiordanc 3.I9E-OI 3.7 0.37 (1.037 NE NE NE NE NE NE NE NE 
CoplanirPCBTEQ I.I6E-H)2 0 0OOOOO0 IS OOOOOOOOOIS ooooooooonl) NE NE NE NE 331E+O2 0.OOOOO0OOI9 0.00000000019 O.OOOOOOOQOOI'J 

2,3,7,»-TCDD 5.77EJ12 0 000047 0.0000047 0.00000047 NE NE NE NE 1.47E.0I 0.O0OO044 0.OOOOOO44 0.OO00OOO44 

NC - not carcinogenic 

- . No PRG c.lcul.icd 

MACTEC Engineering and Consulting, inc. 



Table 3 « 
Derivation of Sediment Human Health Preliminary Remediation Coali baled on America 

Preliminary Remediation Coali Reuort - Human Health
 
Ccntrcdalc Manor Restoration Project Supcrfund Site
 

North Providence. Rhode Illaml
 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM; SEDIMENT 

COMBINED FISH COMBINED FISH COMBINED FISH COMBINED FISH COMBINED FISH COMBINED FISH COMBINED FISH COMBINED FISH COMBINED FISH
 
PRG PRG PRO PRC PRC PRG PRG PRG PRG
 

COMPOUND OF POTENTIAL, 
ADULT ADULT ADULT ADOLESCENT ADOLESCENT ADOLESCENT CHILD CHILD CHILD 

CONCERN 
H I - 0 . 1 H I - I HI " 1 0 H I - 0 . 1 H I - I H I - 1 0 H I - 0 . 1 H l - l H I - 1 0 
(r»t/Kj) (ml/Kj) <»«/K«) (m»/Kj> (mj/Kf) (mrncg) (mj/Kt) (mg/Kc) <mt/Kt> 

BcnzoMpyronc 156 116 1364 13.1 151 1314 10.0 99.1 991 
•,4-DDE 0.26 2.0 » .  l 0.2$ 2.3 23.2 0.17 1.7 16.6 
Araelefl234 0.010 0.10 1,0 0.010 0.10 1.0 0.0O67 0.067 0.67 
Aroclor.|26l U.OIO O.It) 1.0 0.010 0 10 1.0 0 0067 0 067 0.67 
Dieldrin 0 026 0 3 2.6 0025 n 23 2.5 0.017 0.17 1.7 
Toclinical Chlordano 0.26 2.6 26.1 0.25 2.3 23.2 0.17 1.7 16 6 
CoplanarPCBTEQ . . . ™ . . . . . . . . . 
2J,7.»-TCDD _ ... . . . ... -

BSAF x[Lipid]fisk 

ASSAPUMPSET 

SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRC SEDIMENT PRG SEDIMENT PRC SEDIMENT PRG SEDIMENT PRG 
COMPOUND OF POTENTIAl BSAF ADULT ADULT ADULT ADOLESCENT ADOLESCENT ADOLESCENT CHILD CHILD CHILD 

CONCERN AE H I - 0 . 1 H l - l H I - 1 0 HI-O.I HI-I H I - 1  0 HI - 0 . 1 H l - l HI-10 
(mg/Kg) (m^K|) (n.«*|) (mj/Kf) (ml/K,) (•nt/Kl) (mt/Kt) (mj«t ) 

B«uo(a)|rvnne 2.44&O4 13391 133971 1539714 14901 149011 1490114 9121 91214 912141 
•,4-DDE 1.118*00 0.036 0.36 5.64 0.035 0.33 5.3 0.036 036 3.6 
An>clor.l2S4 1 45E-OI 0.017 0.17 1.7 0.017 0.17 1.7 0.011 0.11 I I 
Ataatir I M » 1.ME4I 0.0W4 O.0M 0.14 0.0011 0011 O i l 0.0034 0.034 0.J4 
Dwldrln I.45E-OI 0.04) 0.43 4.3 0.042 0.42 4.2 0.021 0.21 2.1 
roehakal Chlordano 4.37E41 0.14 1.4 13.7 0.13 1.3 13.3 0.017 0.17 1.7 
Coplaa«rPCBTEQ NE .. . ... . . . . . . — . . . . . . . . . . _ 

2,3,7,1-TCDD 24IE42 . . . ... - - . . . 

NA • not available 

— No PRG calculated 

NE-M>lovalualcd 

GREYSTONE 

SEDIMENT PRG SEDIMENT PRG SEDIMENT PRC SEDIMENT PRC SEDIMENT PRC SEDIMENT PRC SEDIMENT PRC SEDIMENT PRC SEDIMENT PRC 
COMPOUND OF POTENTIAl BSAF ADULT ADULT ADULT ADOLESCENT ADOLESCENT ADOLESCENT CHILD CHILD CHILD 

CONCERN AE HI • 0.1 HI-I H I - 1  0 HI-O.I HI-I H I - 1  0 HI-0.1 HI-I H I - 1  0 

(mi/KO (mt/Kt) (mt/Kc) (mi/Kn) (m«/K«) (m«/K«) (mj/Kt) (mg/Ki) (inn/Kg) 

Bwuo<a)p)Tano 13016 IJOIJI 15OI5«3 14599 H5992 M599I9 9629 96293 962925 
4.4.DDE 2.57E*00 0.040 040 4.(1 OH39 0.39 3.9 0.1126 0.26 26 
Aracler-1254 6I9EJ)I 011067 0.067 067 0 IX)65 ones 0 6 i 0 0043 0043 <I43 
Aroelot-1261 3.9IE0I 0.011 0.11 I  I 0.010 0.1 II 1.0 001167 0 067 0.67 
DioMrin 
rechnical Chlordanc 

J4JE-0I 

2.7IC.III 
0 023 
037 

0.23 
J.7 

23 
37.1 

(1(122 

0.36 
(122 
3.6 

22 
339 

0.013 
0.24 

015 
24 

IS 
237 

CoplanarPCBTEQ 34IIE-O] ... . . . ... . . . 

2,3,7,»-TCDD 2 I5E.O2 -

••• No PRO calculated 

NE - not evaluated 

MACTEC Englnnr lng and Conaultlng, Inc. 
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Table 1-1 
Derivation of Sediment Hum n Hculth Preliminary Remediation Coals bated on American Eel 

Preliminary Remediation Goal! Report - Human Health 
Ccntredale Manor Restoration Project Supcrfuntl Site 

North Providence, Rhode bland 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT 

ALLENDALE 

SEDIMENT PRO SEDIMENT PRC SEDIMENT PRG SEDIMENT PRC SEDIMENT PRC SEDIMENT PRC SEDIMENT PRC SEDIMENT PRG SEDIMENT PRC 
COMPOUND OP POTENTIAl BSAP ADULT ADULT ADULT ADOLESCENT ADOLESCENT ADOLESCENT CHILD CHILD CHILD 

CONCERN AE HI • 0.1 H I - I H I - 1  0 HI  O.I H I - 1 H I - 1  0 I I I - 0 . 1 H I  - 1 HI - 1  0 

(mtyKi) (m|/Kf) (mt/Ke) (mj/Kt) <mg/K«) (mi/Kfl (mj/Ke) (ml/Kg) (mo/Ks) 

Bouo(a)f>yrenc I.I1E-O4 3020] 302047 3020473 29230 292304 2923031 19210 192796 1927961 

4,4-DDE l.64E*O0 O.OJJ 0.35 5.3 0.034 0.54 5.4 0.033 0.33 3 5 

Aroclor-1234 S24E-OI 0.0069 0.069 0.09 OOO07 0 067 0.67 00044 0.044 0.44 

Aroelor.1261 7.59E-O2 0.041 0.41 4 1 0.046 0.46 4.6 0.031 0.31 3 1 

DioUrin 2.93E.0I 0.031 0.31 3.1 0.030 0.30 3.0 0.020 0.20 2.0 
Tocanical Chlordang 2.21E-OI 0 41 4.1 41.1 0.40 4.0 39« 0 26 2 6 26.3 
CopUwPCBTEQ 2 21E+O2 . . . _ . . . . . . . . . . . . . . . . 

2,3,7.1-TCDD 376E-02 . . . - . . . - . . . . . . 

NA • not available 
.  - No PRG calculated 
NE- not evaluated 

LYMAN MILL 

SEDIMENT PRG SEDIMENT PRG SEDIMENT PRC SEDIMENT PRC S E D I M E N  T PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRC 
COMPOUND OF POTENTIAL BSAP ADULT ADULT ADULT ADOLESCENT ADOLESCEN T ADOLESCENT CHILD CHILD CHILD 

CONCERN AE|2 | III-0.1 H I - 1 HI-111 HI -0.1 H I - 1 111-10 H I - 0 .  1 H I -1 H I - 1  0 

("•«««) <m|/K«) (me/KB) (mj/Ks) (rn|/K8) (mj/Ks) (ms/Kt) (m^Kg) 

Benzo(a)nyrcnc 2.29E-O4 2597» 259714 2597137 25 HO 251404 2514035 16512 163119 1651194 
4,4-DDE I.40E+O0 0.071 0.71 7 1 0.0611 0.61 6  1 (1.045 045 4.5 
Aroclor-1234 3.6OE-OI 0 011 O i  l I.I 0.011 O i  l I.I 0.0070 0.070 0.70 
Aroclor-1261 1.99E-0I 0.020 0.20 2.0 0 019 0.19 1.9 0.013 0.13 1.3 
Dieldrln 2S6E-OI 0039 0.39 39 11037 (1.37 3.7 0.025 0.25 23 
Tochnic.lChlori.no 3.IVE-0I 0 31 3.1 31 1 0.311 3.11 30.1 020 211 19 1 
CoplwarPCBTEQ U6E-K12 ... . . . . . . . . . 

2.3,7.1-TCDD S77EJI2 ~ ... ... « ... - . -
NA • not ivailable 

. . . No PRG calculated 

NE-nolovalualcd 

MANTON 

SEDIMENT PRG SEDIMENT PRC SEDIMENT PRG SEDIMENT PRC SEDIMENT PRG SEDIMENT PRG SEDIMENT PRG SEDIMENT PRC SEDIMENT PRG 
COMPOUND OF POTENTIAl BSAF ADULT ADULT ADULT ADOLESCENT ADOLESCENT ADOLESCENT CHILD CHILD CHILD 

CONCERN AE H I - 0 . 1 H I - 1 H I - 1  0 H I - 0 . 1 H I - 1 H I - 1  0 HI-O.I H I - 1 HI - 1  0 
(m|/K|) (mj/Kt) (m^Kj) (m«/Ka) (mi/KD (mg/Kt) <m(/Kt) (mg/K|) (mj/Kt) 

Bauo(a)|iyrcng NE NE NE NE NE NE NE NE NE NE 
1,4-DDE NE NE NE NE NE NE NE NE NE NE 
Aroclor-1254 NE NE NE NE NE NE NE NE NE NE 
Aroelor.1261 NE NE NE NE NE NE NE NE NE NE 

Dieldrin NE NE NE NE NE NE NE NE NE NE 
rochnkal aiordanc NE NE NE NE NE NE NE NE NE NE 
CopUn.rPCBTEQ NE NE NE NE NE NE NE NE NE NE 
2AM-TCDD NE NE NE NE NE NE NE NE NE NE 
NA • not available 
— No PRG calculated 
N6.nrtovilii.icd 

MACTEC Englnttrlng and Consulting, Inc. 

r*.waovncog
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Table 3-« 
Derivation of Sediment Human Health Preliminary Remediation Coali based on American Eel 

Preliminary Remediation Coals Report • Human Health 
Ccnlrcdalc Manor Restoration Project Supcrfund Site 

North Providence. Rhode Island 

SCENARIO TIMEFRAME: CURRENT/FUTURF. 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT 

DYERVILLE 

SEDIMENT PRC SEDIMENT PRC SEDIMENT PRC SEDIMENT PRC SEDIMENT PRC SEDIMENT PRG SEDIMENT PRC SEDIMENT PRC SEDIMENT PRC 
COMPOUND OF POTENTIAI BSAF ADULT ADULT ADULT ADOLESCENT ADOLESCENT ADOLESCENT CHILD CHILD CHILD 

CONCERN AE HI - O.I H I - 1 H I - 1 0 HI-O.I H I - I HI-10 HI • 0.1 H I - I H I - I I I 
(ma/Kj) (•n«/Kj) (nn/Ki) (mj/Kg) (mg/Kj) (mi/Kl) (mi/Kt) (mf/Kt) (n>l/K« 

BnuoMpyreiH 17412 174123 1741230 16919 169113 1691134 II139 II1590 1115904 """FooEoT"™" 
4.4-DDE 2.776-01 0.014 0.14 1.4 0.011 o i l 1.1 0.034 0,34 3 4 
Aroclor-1234 1 95E-0I 0.0041 0.041 0.41 00046 0.046 046 0.0031 0 031 0 31 
Aroelor-1261 29IE-O2 0.031 0 31 3.1 0.031) 0 30 3.0 0.020 0.20 2.0 
Dleldrin L40E-H1 0017 017 1.7 0.016 0 16 1.6 0.011 0.11 I.I 
rodwleal Chlort.no NE NE NE NE NE NE NE NE NE NE 
CoelanarPCBTEQ 3.31E+0J — . . . . . . . . . . . . . . . . . . . . . . 
2,3,7.«-TCDD I.47E-OI . . . . . . 

NA • not available 
— No PRO calculated Prepared by: K  M 

N E  . not evaluated Checked by: MJM 
|1) Data for Lymaa Mill were not used in CcoMcan calculations. OcoMean valuos Tor Lyman Mill arc tho avengo of the GeoMeans Tor Aitapumpset, Cre>ttone, Allcndale, Manlon and Dycrvillc where thasc values are 
[21 Data for Lyman Mill wore not used in BSAF calculations. BSAF values for Lvmaa Mill arc the average of the BSAFi for Asiapumpscl. Oreyslone. Allcndalo. Manlon and Dyctvillc where Ihoso valuos are available. 

MACTEC Englnearlno and Consulting. Inc. 
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Scenario Tiineftime; Cunent/Future 

Medium: Biota 

Exposure Medium: Combined Fitl\ Diet 

Exposure 

Point 

ASSAPUMPSET 

CRtY STONE 

ALLSNDALE 

LYMAN MILL 

Chemici l 

of 

Potential 

Concern 

Bmzo(t)pyraie
 

4.4.DDB
 

Ajodor.1254
 

Ajodor-1268 

bieMiin 

Technical Chlordane 

CoplanuPCBTEQ 

2,3.7.B-TCDD 

BenzoMpyraie 

4,4-DDE 

Aredor-1254 

Aj<xU>M268 

DtoUrin 

Technical Chlcr dan* 

CCJUUMTPCBTBQ 

,3,7.8-TCDD 

B««o(«)oy»n. 

,4-DDE 

Aiodor.1254 

A»ctor-12«S 

biddiin 

Technicil CJlIordane 

CcplainrPCBTEQ 

.'i7.McbD 
erao<i)pynne 

,4-DDE 

Ajodor.1254 

Ajoclor-126S 

Diel drill 

echnival Clilordaiie 

oplanirPCBTBQ 

3.7.8-TCDb 

Tible 3-9
 

Sediment Human Health Preliminary Remediation Goals Based on Combined Fish Diet - Cancer Risk
 

Preliminary Remediation Goals Report - Human Health
 

Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

American Eel based White Sucker / Brown Bullhead Largemouth Bus 

Sediment PRG Sediment PRO Sediment PRG 

ELCR-10" ELCR-Iff* E L C R - I f f * ELCR - 10" ELCR-Hr5 E L C R - I f f  4 ELCR  W ELCR  tO"5 

(nifl*|rt (meTKp) fme/Kei (me/Kei Onu/Klri fme/Kri (mt/Kx) 
146 14.< 1.5 123 12.3 1.2 127 12.7 

0.69 0.069 0.0069 1.0 0.10 0.010 2.8 0.28 

0.89 0.089 0.0089 1.8 0 18 0.018 2.6 0.26 

0.44 0.044 b!oo44 0.47 0.047 0.0047 0.68 0.068 

0.11 0.011 o.oou 0.17 0.017 0.0017 o!24 0.024 

1.6 0,16 0.016 1.9 0.19 0.019 2.8 0.28 

NB NE NE NE NE ME NE NE 

0 000072 0.0000072 0.00000072 0.000039 0.0000039 0.00000039 0.000019 00000019 

143 14> 1.4 119 11.9 1.2 278 27.8 

0.49 0.049 0.0O49 0.32 0.032 0.0032 2.7 0.27 

0.33 0.035 0.0035 0.35 0.035 0.0035 2.5 0.25 

6.55 0.055 0.0055 1.0 0.10 0.010 2.2 0.22 

b'.biso 0.0060 oibooso 0.16 0.016 0.0016 0.65 0.065 

4.4 0.44 0.044 4.0 0.40 0.040 55.9 5.6 

0.00008 0.000008 0 0000008 0.000018 b.oobob'is 0.00000018 0.000064 0.0000064 

0.0001} 0.000013 0.0000013 0.000028 0.0000028 0.00000028 0.00039 0.000039 

286 28.6 2.9 276 27.6 2.8 NE NE 

0.66 0.068 0.0068 0.51 0.051 '6'60'si NE NE 

0.76 0.036 0.0036 0OS7 0.0087 0.00087 NE NE 

2.5 0.25 0.025 0.91 O.'69'i 0.0091 NE NE 

o.osd o^obsb 0.00080 0.0S2 6!b082 0.00082 NB NE" 

4.9 0.49 0.049 4.2 0.42 0.042 NE NE 

0.000000011 0.0000000011 o.oooboboooii 0.000000024 0.0000O00O24 000000000024 NE NE 

o!oo«K7 ' 0.0000067 b.ob6ooo67 ' 0 0 0 0 0 2 0 b.0000020 0.00000020 NE NE 

246 24.6 2  5 I4S 14.5 1.5 179 179 

0.S6 0.086 0.0086 0.5J 0.055 0.0055 J.2 0.32 

0.57 0.057 0.0057 0.22 0.022 0.0022 10 0.10 

i.o olio 0010 0.64 0.064 0.0064 16 0 16 

0 10 0.010 00010 0 12 0.013 0.0012 0.65 0.065 

3.7 0.37 0.037 2.7 0.27 0.027 ib'j 1.0 

0 000000015 0.0000000015 0 00000000015 0.000000051 0,0000000051 0.00000000051 00000S7 0.0000057 

0.000047 oiooOOO^ ' 0.00000047 0.000027 0.0000027 0.00000027 000010 0O0OO10 

Combined Fish D el 

Sediment PRG (1) 

ELCR - lor* ELCR •10"' ELCR • I f f  ' ELCR" Iff' 

<me/KsCl (me/Ksl 

1.3 132 13.2 1.3
 

0 028 1 5 0.15 0.01s
 

0.026 1.8 0.18 0.018
 

0.0068 0.53 0.053 0.0053
 

0.0024 0.17 0.017 0.0017
 

0.028 2.1 0.21 0.021
 

NE NE NE NE 

0.00000019 0.000043 O.O0OOM3 O.00O00O43 

2.8 ISO 18.0 1.8 

0.027 1.2 0.12 0.012 

0.025 1.1 0.11 0.011 

o:6» V.J i'.ii 0.013 

0.0065 0 29 0.029 0.0029 

0.56 21.4 2.1 0.21 

0.00O0OO64 0.000055 00000055 0 00X0055 

0.0000039 0.00018 0.000018 0.0000018 

NE 281 28.1 2 8 

NE 0.59 0.059 0.0059 

NE 0.22 0.O22 0.0022 

NB 1.7 0.17 0.017 

NE 0081 0.0081 0.00081 

NB 4  5 0.45 0045 

NE 00000000 is 0.0000000018 0.00000000018 

NE 0.000043 0.0000043 0.00000043 

1.8 190 19.0 1.9 

0032 1.5 0.15 0.015 

0.010 0.60 0.060 0 0060 

o!bi'« 1.1 ' o i  l 0.011 

0.0065 0.29 0.029 00029 

0.10 5.S 0.55 0055 

0.00000057 0 000019 0.0000019 0 00000019 

0.0000010 " " 6.000057 0.0000057 0.00000057 

MACTEC Engineering and Consulting, Inc. 
sinejr 
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Table 3-9 
Sedlaient Human Health Preliminary Remediation CoaU Baied on Combined Fish Diet - Cancer Risk 

Preliminary Remediation Goals Report • Human Health 
Centredale Manor Restoration Project Supernind Site 

North Providence, Rhode Island 

Scenario Tiinefraine: Cuirent/Futnre 
Medium: BioU 
Exposure Medium: Combined Fall Diel 

Exposure Chemical 

Point of American Eel based White Sucker / Brown Bullhead Largemouth Bass Combined Fish Diet 

Potential Sediment PRC Sediment PRC Sediment PRG Sediment PRG (1) 

Concern 

ELCR-IOT* E L C R - 1 0 °  ' ELCR = 10  ' E L C R - 1  0 •" E L C R - 1 0  s ELCR-10-* E L C R - 1 0  4 ELCR  1 0  ' ELCR-IO"* ELCR • 10"* ELCR • 10 s E L C R - I O '  ' 

(mtfKri (me/Kc) (me/Kg) (me/Klrt (me/Ke) Cme/Kei fme/Kri (mi/Ke) (me/Klrt 

MANTON Bemo(a)pyrene NE NE NE NE NE NE 36 6 3.7 0.37 36.6 3.7 0,37 

4.4-DDB NB NE NB NE NE NB 1.0 0.10 0.010 1.0 0.10 0.010 

Arodor-1254 NE NE NE NE NE NE 0.14 0.014 0.0014 0.14 0.014 0.0014 

NE NE NE NE NE' NE NE NE NE NE NE 

bieidrin. NE NB N E  " NE NE NS' ' 0.35 0.035 0.0035 0.35 0.035 0.0OJ5 

TeduiioslCiaordsiw NE NE NE NE NE NE NE NE NE NE NE NE 

CoplanarPCB TEQ NE NE NE NE NE NE NB NE NE NE NE NE 

2.3.7.8.Tcbb NE NE NE NE NB NE 000014 0.000014 0.0O00014 0.00014 0.0O0014 0.0000014 

DYERVILLE Bmofrlpynne 165 16.5 1.7 NE NB NE NE NE NE 165 16.5 1.7 

4.4-DDE 1.0 0.10 0.010 NE NE NE NE NE NB 1.0 0.10 0.010 

0.25 0.025 0.0025 NE NE NE NE NE NE 0.25 0.02S 0.0025 

Arodor-1268 1.6 0J6 0.016 NE NE NE NE NE NE i'.is 0.16 0.016 

Diddrin 0.043 0 0043 0.00043 NE NE NE NE NB NE 0 043 0.0043 0.0004] 

Teduical Chlordane NE NE NE NE NE NE NE NE NB NB NE NE 
CoplanatPCBTEQ 0.0000000019 0.00000000019 0.000000000019 NE NE NE NE NE NE 00000000019 0.00000000019 0.000000000019 

2.3.7.1TCDD 0.0000044 0.00000044 0.000000044 NE NB NE NE NE NB 0.0000044 0.00000044 0.O0000OO44 

— Mo PRO calculated Chemical Geometric Mean 
NE • not evaluated or Combined Fish Diet 
mi/Kg - uiillignuna per kilogram Potential Sediment PRG 

(I) PRO for Combined Fish Diet U ilw uitluneiic mean of the PROi (be the individual ipecim. 
Concern ELCR-10  " 

(me/Kg) 
E L C R - 1 0  * 

Cms/KB) 

ELCR • 10* 
(me/Ke) 

Individual ipcdei PROi w«re derived assuming thai ipeciea is the lole oomponail of theftsu diet. Bento(*)pynme 140 14.0 1.4 

4.4-DDE 11 0.11 0 011 

Arodoi-1254 0.46 0.046 0.0O46 

Andof-ilM 1.2 0.12 0.012 

Dieldrin 0.16 0.016 0 0016 

Teohnioal Clilorduie S  » 0.58 0.05S 

Coplanar PCB TEQ 0.00000043 0.O0O00OO43 0.0000000043 

2.3.7.8.TCDD 0.000048 0.0000041 0.00000048 

MACTEC Engineering and Conaultrng, Inc. 
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Scenario Timefrune: Cturent/Futwe 
Medium: Biota 
Exposure Medium; Combined Fish Diet 

Exposure 
Point 

USSAPUMFSET 

CRKYSTONI 

ALLKNDAUS 

LYMAN MILL 

Chemical 

of 

Potential 

Concern 

B«roo(s)pyime 

•M^DDE 

An>dor-12.vi 
AradorO268 
Duidrw 
fechrioU ClUordulc 
Coplanar PCB TEQ 
2.3.7.S-TCDD 
Bemo(t)ii)rnn« 
4 . * D D B " " 

Ajodor-1254 
Ajodor-1268 
Diddiin 
'•dwical Chlordaiie 

Coplanar PC8TBQ 
2.3.7.8-TCDD 
Ben»(a)pyrai« 

.4-DDE 
Andor-12M 
Modor-1268 
Dieliin 
Technical Clilordane 
CoyltturPCBTBQ 
,3.7,8-TCDD 

Bono(i)pyt«i« 
.4.DDE 

Modor-1254 
A»ck>M268 
DieUrin 

•dmioal CMCTdaiie 

oplwurPCB TEQ
 

.3.7.S-TCDD
 

HI > 0.1 

15398 

6.056 

0.017 

0.00S4 

0.043 

6.14 

_ 
— 

15OS6 

0.040 

0.0067 

0.011 

0.023 

0.37 

_ 

— 

^ " " T S o s ™ 1 ™ " " 
0.055 

00069 

0.048 

0.031 

0.41 

_ 

-

2S97S 

6.071 

0.011 

0.020 

0.039 

oil 
._ 

-

Table 3-10 
Sediment Human Health Preliminary Remediation Goals Based on Combined Fish Diet for Adults - Non-Cancer Risk
 

Preliminary Remediation Goals Report • Human Health
 
Centredale Manor Restoration Project Super fund Site
 

North Providence, Rhode Island
 

American E»l based White Sucker / Brown Bullhead Largemouth BBSS
 

SedlmMt PRG Sediment PRG Sediment PRG
 

HI-1 H I - 1  0 HI-0.1 H I - I H I - 1  0 HI • 0.1 H I - 1 
fme/Ke) 

153978 

(mjj/Klfl 

1J397S4 
("' !«&_ _ 

13016 

(nie/Klrt 

130159 

(me/Ke) 
1301588 

(mg/Kri 
13452 

<mt/Kt) 
134524 

6!s6 5.6 0.084 ""i'.ii 8.4 6.23 2.3 

0.17 1.7 0.035 6.35 3*5 0.051 0.51 

0.0S4 0.84 0.0090 0.090 0.90 0.013 0.13 

0.43 4.3 0.064 0.64 6.4 0.094 0.94 

1.4 13.7 0.16 1.6 16.2 0.24 2.4 
„ 

. _ . _ _ .   _ _ 

15OS5I 1S0S5S3 12615 126148 1261482 2934S 293454 

6.40 4.6 0.026 0.26 2.6 0.22 2.2 
0.067 0.67 6.0068 6.068 0.68 0.048 0 4  8 

0.11 1.1 0.019 0.19 1.9 0.043 0.43 

0.23 2.3 0.060 0.60 6.0 0.25 2.5 

3.7 37.1 OJJ1 3.3 33.4 4.7 4T3 

_ . _ _ — 

— — — — — ~ — 

302047 3020473 29199 291993 2919929 NE NE 

0.55 5.5 0.042 6142 43 NE NE 

0.069 0.69 0.0017 0.017 0.17 NE NE 
0.48 4.8 0.018 0.18 1.8 NE NE 
0.31 3.1 0.032 0.32 3.2 NE NE 

4.1 41.1 6.35 i'.s 35.4 NB NB 

_ _ ._ ._ _ NE NE 

- - - - NE N E 

259784 2597837 15350 153496 1534962 18935 189349 

0.71 7.1 0.045 0.45 4.5 0.26 2.6 

0.11 1.1 0.0042 0.042 0.42 0.020 0.20 

0.20 2.0 0.012 0.12 1.2 0.032 0.32 

0.39 3.9 0.047 0.47 4.7 0.25 2.5 

j'.'i 31.1 0.22 2.2 ' »*"''"" 0.87 8.7 

—_ 

- - - - - - -

H I - 1 0 

1345238 

..ZZP*'..'..'.. 
5.1 
1.3 

94 
23.7 

. 

2934539
 
22.0 
4.8 

4.3 

25.2 
473 
— 

. 

NE 

NB 

NB 
NB 
NE 

NB 

NE 

N E
 

1S934S6
 

26.4 

2.0 

3.2 

25.0 

87'.2
 

. 

- . . .

HI - 0 . 1 
fme/Kel 

13955 
b!ii 
0.034 

0.010 

0.067 

6.18 

—
 
19015
 

0.095 

0.020
 

0.O24
 

0.11 

i'.«
 
—
 
—
 

29702 

0^049 

0.0043 

0.033 

0.031 

6.38
 

_
 

-

200SS
 

6.13 

0.012 

0.021 

0.11 

6.47
 
—
 

~  _ . 

Combined Flih D Ct
 

Sediment PRG
 

HI-1 
(niB/Kri 

139S54 
i'.'i 

o!l4 

0.10 

0.67 

LS 

~ 
190153 

0.95 

0.20 

0.24 

1.1 

iii 
— 
~ 

297020 

6^49 

0.043 

0.33 

0.31 

3.8 

. 

~ 

200876 

i'j 
0.12 
0 2 1 

I.I 
4.7 
. 

-

HI = 10 

(me/Kirt 
1395537 

ii.3 

3 4 

1.0 

6,7 

17.8 

— 

1901535 

9.5 

2.0 

3.4 

11.2 

181 

_ 

— 

2970201 

4.9 

0.43 

3 3 

3.1 

38.3 

. 

. 

2008761 

12.7 

1.2 

2.1 

11.2 

46.9 

. 

-

MACTEC Enginstring and Consulting, Inc. 
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Table 3-10 
Sediment Human Health Preliminary Remediation Goals Based on Combined Fish Diet Tor Adults • Non-Cancer Risk 

Preliminary Remediation Goals Report - Human Health 
Centredale Manor Restoration Project Superfund Sit* 

North Providence, Rhode Island 

Hsceiurio Tiinefrime: CutTent/Future 
•Medium: Biota 
JExposure Medium: Combined Fish Diet 

Exposure Chomlctl 
Point of Amarlctn Eel based White Sucker / Brown Bullhead Lirgemouth Bass Combined Fish Diet 

Potential Sedlnunt PRG Sediment PRG Sediment PRO Sediment PRG 
Concern 

HI-O.I K I - 1 H I - 1  0 HI-0.1 H l - 1 HI-1  0 HI» 0.1 H I - I HI-10 HI-0.1 H I - 1 HI-1  0 
(me*e) (mt/Kg) _ _ £ m j g K g ^ _  | Out/Kg) rme*e> (mt/Kt) rme/Ke) (mt/Kt.) frnt/Kn) 

NUNTON B«nzo(E)pyran« NB NE NB NE NE NE J8S7 386659 3867 38*66 386659 

4.4lrJDE NE NB NE NE NE NB 0.078 0.78 7.8 0.078 o!78 7.8 

An>doM234 NE NE NE NE NE NB 0.0027 ' 0.027 0.27 0.0O27 0.027 0.27 

Arodor-1268 NE NE NE NE NB NE NE NE NB NE NE NE 

Diddrin NE NB NE NB NB NE 0.14 1.4 13.7 0.14 1.4 13.7 

Toduiicel Chiordajie NE NE NE NE NE NB NE NE NB NB NB NE 

CoplanarPCBTSQ NE NE NE NB NE NE . _ ._ .  . _ .  . 

2.3.7.8.TCDD NB NE NE NE NE NE .   - _ - - -

DYERVILLI B«nio(i)pyrani 17482 174825 1748250 NE NE NE NE NE NE 174S2 174825 1748250 

4.4-DDE 0.084 0.84 8̂ 4 NE NE NE NB NE NE 0.084 0.84 8.4 

Afodor-1254 o.oots 0.04S 0.4S NE NE NB NE NE NE 00048 0.048 0.4S 

Ajodor-126S 0 031 0.31 j'.'i NE NB NE NE NE NE 0.031 0.31 3  1 

Dietdrin 0.017 0.17 1.7 NE NE NE NE NE NE 0.017 0.17 1.7 

'echtucal Cliiordane NE NE NE NE NE NE NE NE NB NE NB NE 
Ccplanar PCB TEQ NE NB NE NE' NB NE . _ .  . ._ 
2J.7.8-TCDD NB NB NB NB NB NE - - -

Nota 

•  - No PRO olculiled 

NE • not evaluated 

mg/K| • milligram! per kilogram 

(I) PRO for Combined Fish Diel is the vulwciic mean of llw PROi for the individual ipecio. Individual ipedea PROi wen doived uiuininj Uul spec i tlteiole componenl of the fislidiet. 



- -

Table 3-11 
Sediment Human Health Preliminary Remediation Goals Based on Combined Fish Diet for Adolescents  Non-Cancer Risk 

Preliminary Remediation Goals Repoit - Human Health 
Ccntredale Manor Restoration Project Supfrfund Site 

North Providence, Rhode Island 

oTiinefnmr. Current/Future 
vfedinm: Biota 
Exposure Medium: Cotnbuted Fish Diet 

Exposure Cliemlnl 
Point American Eel btsed Wli te Sucker / Brown Bullhead Lsrgemouth Bass 

Potential Sediment PRC Sediment PRG Sediment PRC 
Concern 

HI-0.1 HI - 1 H I - 1  0 H I - 0 .  1 H I - 1 H I - 1  0 HI-0.1 H I - 1 
fme/Kei (mg/Kirt (me/Ke) (mfJKc) (mR'Ke) 

ASSAPUMFSfcT Bflnzo(l)pypnie 14901 149011 1490114 12596 125960 1259601 13018 130184 
4^4-DDE o.oss o!ss S.5 o.os'i o!«V 8.1 022 2.2 
Arodor-I2M 0.017 o!i» 1.7 0.034 0.34' 3.4 0.049 0.49 
Arodor.1268 0.0081 0.081 0.81 0.0087 0.087 0.87 0013 0.13 
Diddrin 0.042 0,42 4.2 6.062 0.62 6.2 0.091 0.91 
Tecimical Chiorduw 0.13 1.3 13.3 0.16 1.6 ii.6 i.ii 2.3 

CopluurPCBTEQ _ 

2.3.7.8-TCDD — - - - - - - -

QRIYSTONt BaixoMwnne 14599 145992 1459919 12208 122079 1220789 2S399 283988 
4.4HDBB 0.039 0.39 3.9 0.025 0.2S 2.5 oil s.i 
Aroetar-12S4 0.0065 0.065 0.65 0^0066 0.066 0.66 0.046 0.46 
AtDdor-1268 0.010 0.10 1.0 0.019 0.19 1.9 0.042 0.42 
Diddrin 0.022 0.22 2.2 O.OJS 0.58 S.S 6:24 2.4 
Teduaatchlordiuw 0.36 3.6 35.9 0.32 3.2 32.3 4.6" 4s.i 
CopUnKPCBTEQ 

,3,7.8-TCDD — — — — — — .   — 
A.LLENDALI B«uo(i)pyrait 29250 292304 2923038 28257 282574 2825738 ME NE 

.4-DDB 0.054 0 54 5.4 6M\ 0.41 4.1 NE NE 

Arodor-1254 0.00(57 0.067 0.67 0.0016 0.016 0.16 NE NE 

Arodor-1268 0.046 0.46 4.6 0.017 0.17 1.7 NE NE 
Diddrin 0.030 0.30 3.0 0.031 0.31 3.1 NE NE 
Technical Chlordane 0.40 4.6 O.M i',4 M.i' NE NE 
CoplmarPCB TEQ — ._ NE NB 

.3.7.S-TCDD — — — — — — NE NE 
LYMANMIU, ra«<»)pynne 25140 251404 2514035 14SM 148545 1485447 18324 183241 

,4-DDE 0.068 0.68 6.8 0.044 0.44 4.4 6*5 2.6 
Aroclor-1254 0.011 0.11 1.1 0.0041 0.041 0.41 0.019 0.19 
Arodcr-126s 0.019 0.19 1.9 0.012 0.12 1.2 0.031 0.31 

ialdrin 0.037 0.J7 3.7 0.046 046 46 0.242 2.4 
•diiilcd cMecteia 0.30 3.0 30.1 0 27 ' 2.2 ''" 21,7 0.84 t.4 
oplanarPCBTEQ _ . . _ . _ 

3.7,8-TCDD - ~ - - - • - - -

I I I -10
 
(niR/Krt
 
1301844
 

22.3
 
4.9
 
1.3
 

9.1 

22.9 

-

2S39876 
21.3 
4.6 

4.2 

24.4 
458 

. 

— 

NE 
NE 
NE 

NE 
NE 

NE 
NE 
NE 

1832406 
25.5 
1.9 

3.1 

24,2 
8<3 
. 

-

H I - 0 . 1 
(nie/Ke) 

13505 
6.12 
0.033 
0.0099 
0.065 
0.17 

18402 
b.ow 
0 020 
0.023 
0.11 
1.8 

— 

— 

28744 
0.047 
0 0042 
0.032 
0.030 
0.37 
. 

— 

ISX40 
0.12 

0.011 
0.021 
0.11 
6.45 
._ 

-

Comblntd Fish Diet
 
S.dlmwit PRO
 

H I - 1 

135052 
1.2 

0.33 
0.099 
0,65 
1.7 

-

184019 
6.92 
0.20 
0.23 
I.I 

17.5 

— 

287439 
0.47 

0.O42 
0.32 
0 3 0 

3.7 

. 

— 

194396 
1,2 

0.11 
0.21 
1.1 
4.S 
. _ 

~ 

H I - 1 0
 
(mR/Ke)
 
1350520
 

11.9
 
3.3
 
0.99
 
6 5
 
17.3
 
—
 

-

1840195 
9 2 

2.0 

2.3 

10.1 
175 

— 

. 

2874388 
4.7 

0.42 
3.2 

3.0 

37.0 
_ 

— 

1943963 
12.2
 
1.1
 

2.1
 

10.8
 
454
 

. 

-

MACTEC Engineering ind Conaulting, Inc.
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Table 3-11
 
Sediment Human Health Preliminaiy Remrdiation Goals Based on Combined Fish Diet for Adulescents - Non-Cancer Risk
 

Preliminary Remediation Goals Report • Human Health
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timefnnie: Current/Future 
yMediun: Biota 

Exposure Chemical 
Point American E<l based White Sucker / Brown Bullhead Lsrgemouth Ban Combined Fish Dltl 

Potential Sediment PRG Sediment PRG Sedlmant PRG Sediment I'RC 
Concern 

HI-0 .1 H I - 1 H I - 1 0 HI -0 .1 H I - 1 HI - 1 0 HI-0 .1 111=1 H I - 1 0 HI - 0.1 ni-i I l l - 1 0 
(me/Kg) (mt/Kt) (me/Ke) fmg/Kri Cme/Kid (me/Kirt (me/Kt.) (me/Ke) (nig/Kg) (mc/Ke) (me/fCe) 

MANTON	 Berao(a)pyngn« NE NE NE NE NE NE 3742 37419 1741S6 3742 37419 374186 
4.4-DDE NE NE NE NE NE NE 0.076 6.7« 7.6 0.076 0.76 7.6 

Arodor-12M NE NE NE NE NB NE 0 0027 0.027 0.27 0.0027 0.027 0.27 
Amdor-1268 NE NE NE NE NE NB NE NE NE NE NE NE 

Dialdrin NE NE NE NE NE NE' 0.13 1.3 13.2 0.13 1.3 13.2 
Technical Chtordane N E  " NB 'NE' NE' NE NE NE NE NE NE NE NE 

CoplanarPCB TEQ NE NE NE NE NE NE ._ „ _ . - _ . 

2.3.7.I.TCDD NE NE NB NE NE NE _ — • — — — . 

DYERVILI/B	 B«n»(a)pym» 16919 169185 1691SM NE NE NE NE NE NB 16919 16» 185 16918S4 
4,4-DDB 0.081 o'.'si 8 1 NE NE NB NE NE NE 0.081 0.81 8.1 

KmOM-nSA 0.0046 0.046 0.46 NE NE NE NE NE NE 0.0046 0.046 0.46 
Modor-1268 0.030 0.30 3.0 NE NE NE NE NE NE 0.030 0.30 3.0 

Diddrin 0.016 0.16 16 NE NE NE NE NE NE 0.016 0.16 1.6 

Technical ChUxdanc NE NE NE NE NE NE NE NB NE""7 ' NE NE NE 
CoplanarPCB TEQ _ . - NE NE NE' NE NE NE . . ._ 

2A7.J-TCDD NB NB NE NB NB NB 1 - - - - ~ ~ 
N«ce: 
-NoPROcaloulatad 
NE-notevalmled 
mgKg • inlllilf nuni per kilof nm 
(1) PROfor Canbiiud Full Dici Is Hie « un of the PROifor lite individual ipeaw. Individual ipocm PRO* w«r» derived wiuning dial tpoats i* UL« tolt eomponcni of Uu 

ED-UK) C/DHAO5I 



Table 3-12 
Sediment Human Health Preliminary Remediation Goal* Based on Com blned Fish Diet for Children • Non-Cancer Risk 

Preliminary Remediation Goali Report - Human Health 
Centredale Manor Restoration Project Superflmd Site 

North Providence, Rhode Island 

oTunefnme: Current/Future 
Medium: Biota 
Exposure Medium: Combined Fish Diet 

Exposure Chemical 
Point American Eel besed Wh te Sucker / Brown Bullhead Largemouth Basi 

Potential Sediment PRG Sediment PRG Sediment PRG 
Concern 

HI • 0.1 H I - 1 HI -10 HI« 0.1 H I - 1 HI -10 HI-0 .1 H I - 1 
(mn/TCa) (me/Ke) rme/Ks) (mt/Ki) tme/Kei (me/Kirt 

USAPUMTSXT Boxio(I)pynm. 9828 98284 962841 8308 83080 830801 S587 85866 
4,4-DDE 0.036 0J6 3.6 " 0.053 6a S3 o is 1.5 
fUodor-12M 0.011 0.11 1.1 0022 0.22 2.2 0.032 0.32 
Ajodor-1268 0.0O.U 0.054 0.54 0.006 0.058 0.58 0.00S4 0.084 
Oieldrin 0.028 0.28 2.8 0.041 0.41 4.1 0.060 0.60 
Technical Chlordiuie 0.087 0.S7 8.7 0 10 1.0 10 0.15 I.S 

CcflanarPCBTSQ 
2.3.7.8-TCDD — _ _ — .   _ .   — 

CRXYSTONI B«uo(i)pyroi« 9S29 96393 962925 8052 80520 805201 18731 187311 
4.4-DOE 0 026 0.26 2.6 0.017 0.17 1.7 0.14 1.4 

Ajodor-1254 0.0043 0.043 0.43 0.0044 0.044 0.44 0.030 0.30 
Arodor-126S 0.0067 0.0S7 0.67 0.012 0.12 1.2 0.O27 0.27 
DWdrin 0.015 0.15 1.5 0.038 0.38 1  8 0 16 1.6 

Technioicillordano 0.24 2.4 23.7 0.21 2.1 21.3 3.0 30.2 
CopIanvPCBTCQ _ ' _ — — — — — — 

.3.7.8-TCDD . _ — . _ . _ — .   .   — 

A.LLENDALK Benio(i>pyreie 19280 192796 1927961 1S638 186378 1863785 KE NE 

.4-DDB 0.035 0.35 3.5 0.027 0.27 2.7 NE NE 
Ajodor-1254 0.0044 0.O44 0.44 0.0011 0.011 o.i i NE NE 
AlDCloi-1268 0.031 0.31 3.1 0.011 0.11 i  i NE NE 
Dtddriji 0020 0.20 2.0 0.O20 0.20 2.0 NE NE 

'echnical Chlorcbute 0.26 2.6 26.3 0.23 2.3 22.6 NB NE 
CoplanirPCBTEQ — _ . _ .   .  . . _ NE NE 

.3.7.8-TCDD - - - - - - NE NE 
LYMANMILL «uo(i)pyraio 16582 165819 1658194 9798 97976 979763 120S6 120861 

.4-DDE 0.CM5 0.45 4.5 0.029 029 2.9 o'.'ii 1.7 
Moclor-1254 0.0070 0.070 0.70 0.0027 0.027 0.27 0.013 0.13 
Modor-1268 0.013 0.13 1.3 0.0078 0.078 0.78 0.020 0.20 

ieldrin 0.02S 0.25 2.5 0.030 0.30 3.0 0.16 1.6 

eduucel Cldordwi* 0.20 2 0 19.8 0.14 1.4 14.3 0 5  6 5.6 

oplanv PCB TEQ .   - .   . _ .   ._ .   .  . 

3.7.8.TCDD - - • - ~ - - - -

H I - 1 0
 
CmertClO
 

858663
 
1*7
 
3 2
 
0.84
 
6.0 

15.1 

— 

1873110 
14 

3.0 

2.7 

16 

302 

— 

~ 

NE 

NB 
NE 
NE 
NE 
NE 
NE 

NB 
1208608 

16.8 
1.3 

2.0 

15.9 
55.6 
-

-

HI-0.1 
(mtfKirt 

8908 
6.079 
0.022 
0.0065 
0.043 
0.11 

— 

12137
 
0.061
 
0.013
 
0.015
 
0.071
 

1.2
 

—
 

—
 

18959
 
0.031
 

0.0O28
 
0.021 
0,020 
0.24 
— 

. 

12822 
o.oii 
0.O075 
0.014 
0.071 
0.30
 
-


Combined Flili Diet
 
Sediment PRG
 

H I - 1 
(mt/KsO 

89077 
'o.n 
0.22 
0.065 
0.43 
I.I 

. 

121375 
0.(1 
0.13 
0.13 
0.71 
11.6 
~ 

— 

189587 
0.31 

0028 
0.21 
020 
2 4 

— 

-

128219 
o.'«r 

0075 
0.14 
0.71 
3.0 

-

-

111-10
 
(ma/Kel
 

890768
 
7.9
 
2.2
 

065
 
4.3
 

11.4 

— 

1213745 
6.1 

1.3 

1.5 

7.1 

116 

— 

— 

1895873 
3.1 

0.28 
2.1 

2.0 

24.4 
. . 

-

1282188 
8.1 
0 75 
1.4 

7 1 
30 

~ 

-

MACTEC Engineering and ConauKing, Inc. 
51228.27 
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Table 3-12 
Sediment Human Health Preliminary Remediation Goals Baled on Combined Fish Diet Tor Children - Non-Cancer Risk 

Preliminary Remediation Goals Report - Human Health 
Centredale Manor Restoration Project Supernind Site 

North Providence, Rhode Island 

irio Timefniiw. Cuncnt/Fumrc 
^ediun: Biota 

flExposure Medhim: Combined Fish Diet 

Exposure Chemical 
Point American Eel based White Sucker / Brown Bullhead Lareemouth Ban Combined Fiili Diet 

Potential Sediment PRO Sediment PRG Sediment PRC Sediment PRG 
Concern 

HI-0.1 H I - 1 HI - 1  0 HI-0.1 H I - 1 HI-1  0 HI-0.1 H I - 1 H I - 1  0 HI-0.1 H I - 1 HI-1  0 
(mt/Kt'l (mt/Ktl) fme/Ke) ( m g / K e ^  ̂  fme/Kni (niB/Kri (me/Kirt (me/Ke) (me/Ke) (me/Ke) (mt/Kt) (me/Ke) 

MANTON Benzo<s)pyn»e NE NE NE NE NE NB S46S 24680 346804 2468 24680 246804 

4.4-bDB NE NE NE NE NE NB 6.050 6.50 5.6 6.050 aw 5.0 

Aicdor-12M NE NB NE NB NE NE 0.0018 0.018 0 18 0.0018 0.018 0.18 

Arodor-1268 N E NE NE NE ME NE NE NB NB NE NE NE 
DMdrin NE NE NE NE NE NE 0.0S7 0.S7 8.7 0.087 0.87 8.7 

Technical Chiordane 

CoplanarPCB TEQ 

NB 
NE 

....... '.)**.'.'.'.....'.'. 
NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE NE NE NE NE NE 

2.3,7,8-TCDD NE NE NE NE NE NE . - _ - - - -

DYERVIIXE Bento(a)pynnie 11159 111590 1115904 NE NE NE NE NE NE 11159 111590 1115904 

4.4-DDE 0.054 0.54 SA NE NE ME NE NE NE 6.054 6.54 5.4 

Arador-I2M 0.0031 0.031 0.31 NE NE NE NE NE NE 0.0031 0.031 0.31 

Arador-liiss 0.020 0.20 2.0 NE NE NE NE N E N E 0.020 0.20 2.0 

OMdrin 0.011 0.11 1.1 NE NE NE NE NE N E 0.011 0 11 1.1 

Technical Chlordane NB NE NE NE NE NE NE NE NE NB NE NE 

Coplejtar PCB TEQ ._ ._ . _ NE NE NE NE NE NE ._ .  . . _ 

2.).7>TCDD - ~ - NE NB NE NB NB NE - - -

Notes: 

— No PRO calculated Chemical of Geometric Mean 
NB - not evaluated Potential Combined Fish Diet 
m«/K( - milligrams per kilogram Concern Sediment PRG 

H I - 1 
(1) PRO for Combined Fish Diet is the arithmetic mean of lite PROi lor the individual ipedel. (mn/Kri 

Individual special PROi were derived assumiiiK tlul species is the sole component of the fish diet. Benzo(i)pyrene 94756 

«.4.DDE 0.56 

ArocloM2.S4 0.056 

AndoM268 0.14 

Diddrin 0.40 

Tecluucal Clilorduxe 3.1 

Coplenar PCB TEQ 

2,3,7.8.TCDD 

MACTEC Enginttring and Consulting, Inc. 
51220.7T 
r V»(J <««il«to|C«rlrMal*\TMi<3T.|^ rftOiV-tn 
PRG CI B . H 3 S 0 Cf 0 Ml Ch.0 
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Table 3-13
 
D.riviiron of SeJlmcnt Bawd Human Ht-alih Preliminary RKm« ilUlkin C . l i • Dim* Cur
 

Preliminary RcmoJUUon Caali Report • Human Health 
CentrtaJal* M«wr R4-11wration Pr»Jccl Su^crtUnil Sll« 

North Pnvidenc*. Rhode WUml 

ECEN5 
iMCPIl 
ItXPOS 

KPOsuRtRotrrt P O P " ™  ™ RECEPTOR ACE EXPOSURE POINT PARAMETER CODE PARAMETER DEriNITtON VALUE UNITS 
RATIONALE/ 
REFERENCE 

[NGESTK1N RESIDIiNT ADULT ASSAPUMPSETPOND m-s 1NOUS1 ION RATE OF SEDIMENT 100 m»Al.y USEPA. 1994" 

GREYSTOWE MIIX PONI Fl FRACTION INOESTliD 1 unilkn PrarcMioful Judgment1 

(ayei I9aiiuahovc) Al.I.ENDALE POND EF EXFO5URK FREQUENCY )5 d«yAr Prnfcitional Iud|ti.-nwnl' 

LYMAN MILL POND KO EXPOSURE DURATION 12 USF.PA. 1994° 

MANTON REACH BW BODY wEicirr 70 USEPA. 1994 

DYERVILLBRIiACII AT-C AVKRAOINO11ME (CANCER) J5SS0 •Uy USEPA, IV89 

AT^( AVERAOINO TIME (NONCANCER) 1)H> Jav USEPA. I9S9 

AlXJUiSCENT ASSAPUMPSETPONO IR-S INOESTION RATE OF SEDIMENT 100 m»/J.y USEPA. 1994' 

GRITSTONE MILL rONI Fl FRACTION INGESTED 1 unillcii Profeownsl Judgement1 

(a»«l7. |k) AIXUNDALE POND EF EXPOSURE FREQUENCY }  9 Profeattoml Judicmcm' 

LYMAN MILL POND CD EXPOSURE DURATION 12 y USEPA. I9941 

MANTON REACH DW BODY WEIGHT <1 H USEPA. 1997* 

DYERVDJJS REACH AT-C AVERAOINO TIME (CANCER) 2SSS0 day USEPA, 1919 
AT-N AVERAGING TIME (NONCANCER) OKI dm USEPA. I9«9 

CHIIJ) ASSAI'UMPSET PONO IR-S INCCSTION RATE OF SEDIMENT 200 iVJ-y U&bTA. ivy*' 

OREYSTONB MILL PONE Fl FRACTION INGESTED 1 unitlau Pnroiimal Judinnml1 

( .JC.I-6) ALLENDALEPOND UF EXPOSURE FREQUENCY SI <Uylyt Prarsuioiul Judtenwnl' 

LYMAN MIU. POND ED EXPOSURE DURATION 6 f USEPA. I9V41 

MANTON RRACII PW DODY WEIGHT IS k> USEPA. 1994 

DYISRVIUJ! RJIAtll AT-C AVF.RAGMO TIME (C ANCKR) 23950 a.y USEPA. IVIV 

AT-N AVERAOINO TIMIs (NONCANCER) 2l'J0 J.y USEPA, 1919 

ae CONVERSION FACTOR 0.000001 t^ii 

DERMAL RESIDENT ADULT ASSAPUMPSETPOND AF ADHERENCE FACTOR 0.07 m^7cm2 USEPA. 20011 

(•gel IVandatwve) CHUiTSTONll MILL PONI AbF ADSORPTION FACTOR chmnwal-ipcviria Uliill«Sf USEPA. 2001' 

(Wadir,) ALLENDALE POND SA KIN SURFACE AREA AVAILAIH.E FOR CONTACT 4M0 tm2/J.y USEPA. 1997' 

LYMAN MILL POND tv EVENT DAY 1 unilkn Profcuional JuJ.omcni 

MANTON REACH TI EXPOSURE FREQUENCY 3» 4.yAr rroftl.ioml JudtcmcM' 

DYI-RVIIJJ-REACH ED .XPOSURE DURATION 12 y USEPA. 1994'-' 

ow BODY WEIGHT 70 k> USEPA. 1994 

AT-C AVERAGING TIME (CANClvR) 2SJS0 J.y USLPA. 1919 
AT-N AVERAGING TIME (NONCANCF.R) 4310 Jav USEPA. I9S9 

ADOLIiXCIiNT ASSAruMPsirrpoND AF ADHERENCE FACTOR 0.2 moycm2 USEPA. 2001' 

OREYSTONE MILL PONI AM' ADSORPTION FACTOR ohvmiM)-«p«cilic imilkM USEPA. 2001* 

(*•*.»> AI.UiNPAl.l-: POND SA KIN SURFACE AREA AVAILABLE FOR CON I'ACT 5S74 cm2/iliy USEPA. 1997

LYMAN MIU. PONI) BV VI-XT DAY 1 untlkH rroroMiional Judytfiwni 

MANTON RliACH 1;F XTOSURE FREQUENCY ]  9 J.y/)t IWo..Km.l Jwliomm' 

OYKRVILLG RI;-\CH CD XPOSURE DURATION 12 vr USCTA. I9W' 

nw ODY WEIGirr 4S Vt USEPA. 1997* 

AT-C VERAOINO TIME (CANCER) 1S}» Oiy USEPA. l '»9 
AT-N VERAOINO TIME (NONCANCER) 4110 iliv USEPA. I9«9 

C1I1I.U ASSAPUMP5ET POND AF ADHERENCE FACTOR 0.2 mo/cm2 USEPA. 2001" 

{•>« 1' f') C!RI!YSTONI! MILL PONI AhF DSORPTION FACTOR chcmicil-ipvsint kmilkM USEPA. 2001' 
(W.JIII,) AI.I.ENDALl'.POND SA KIN SURFACE ARliA AVAILABLE FOR CONTACT 2aoo cm2/J.y USF.PA. 200 l l  f 

LYMAN MILL rONI) KV VKNTDAY 1 uniikti Pmrcfiional Judgumant 

MAVrON REACH ur XPOSURE FREQUENCY 52 J.y/)1 PmTutliorol Judnoiunl' 

OYr.RVU.UiRliACll ED XPOSURE DURATION 6 y USEPA. Wli' 

BW ODY WEIGHT . 15 H USEPA, 1994 

AT-C VP.RAGINtl TIME (CANCER) 2S55O My USEPA. 1719 

AT-N VEKAGING TIME (NONCANCER) 2190 *r USEPA. 1919 

CF 0hfVF.RS10N FACTOR 0.000001 

USEPA. l f l f  . "Wik Aaaaaamanl CuHtanca lof Supartund. Vohima I, Human Haaltt Evakiaton Manual (PartA)'; Ollca ol Emaigancy and Ramactal Raiponaa: EPA-540/1-99/002 (Intarini llnal); Wj.hlnglon, D.C.. Dacambai.
 

USEPA, 1W4. "Riik Updalaa No. J"; USEPA Raglan I, Waala Managamanl OivMon; Auguat. Vakna torn •Atachmanl 2* W Kak Updalaa No 2.
 

USEPA, IM7. Tupsaura Fadoia Handbook. Vokima f ; Oltea ol Rasaarch and DnalopinanL' CPA-tOO/P-HnTOVa: Waaldngton, D C . Augual.
 

USEPA. 2001. -RlakANaaanaitl Guldanca lor Supartund. VoKrnwl: Human HaaWi Evakjai'on Manual (Part C. Supplamantal Guldanca lor DwmilRiHA.i tnm.nl) Interim. EPA/540/R/S9/005
 

1 • Sol InganHon rata uaad b«eauaa Ingaaaon rataa (or aadlmant ara not avaUaMa.
 

2 • 50% of daJy ktctdanlal inlaka of aoa and aadimanl la ittilbulaDH to tnddantal aadmant kigtaton.
 

i • Racaplor atwmad to vialt araa to wad« or awlm 4 daya par waak. Juna through Auouat. Wadng la axpactad to occur 3 or Via 4 dayi aach waak and swimming 1 ofthadaysaachwaak. Sadimant contact would only occur during
 

wadUig (not twlmmlng) actrvrttt. Tha child vaKja la baaed on aaaumed wading aipoavra 4 daya par waak, Juna through Auguat (Iha child la auumed to wade while adolescents and adult! ara swimming). 

4 - Representing agea 11 and above of a 30-yaar residential eiposure duration. 

) • The tout RMF. sxpnaure duration ia }0 ymn, oonaialmil with USF.PA, 1994. Ttw aliocalicm Drcxpitauiv dumlion for Ihe Uim tqe a/>mpa la IMKU on prureaiional juuyvimm 
MACTEC Enginajairlng and C<Hlsultlng, Inc. 
•r 
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Derivation arSedlmcnf Bawl Hum nCuiJi- Dlrcct Contact 

Preliminary Remediation C l i  o Report • Hiiimn Health
 
Ctntradalo Manor Reiteration Project Suparrund Sit*
 

North Providence. Rhode blond
 

SCENARIO TIMEFRAME: CURRENT/FUTURE
 
MEDIUM! SEDIMENT
 
EXPOSURE MEDIUM; SEDIMENT
 

I EXPOSURE ROUTE RECEPTOR ACE EXPOSURE POINT PARAMETER CODE PARAMETER DEFINITION VALUE UNITS 

C • Valuaa art tfit avoraga of ttih parctntHa body walghla for malaa and famalta agaa 7tttrough 18.
 
7 - Valuta ara ttta avaragt or SOIh ptretnbit body aurtaca araas (turn or araaa ror handa, towar laga, and ft tr) tor malaa In Sia vartoua aga groupa indicated.
 
I • Valuaator m l d a n t t l aipoaura to ao» uatd aa conaarvallva aoamalt ol potanoal aadnnant adharanca; atdbnanl la aubmargad. ao adharanca la unlikely.
 
| . Valu«. are Brev i ty <Teo»aW of U9EPA. 2001) taorwnta. cadmium, c N e r d ^ A aingja value l< M a d (or all other SVOCa.
 

No vakiaa ar t M a dtor VOCa, other paaUddaa. or other horgonioo and. oube»qu«4V, r » v ^ l » ̂  b« oaa lgr^ M » » A B M lorm to COPCa W » \  0 kite I h o . . c.taxr«lo.. 
10 • Vaba l l Hit raaMantW aoH RME vafcio; II la ueedto accommodate O t poeaMty that a young chW may play m Ihalow water and contact aadlmant ovar tnora body part, than jM laat, lowar laga. and handa. 
I 1 - Vakia baaad an aaaumad axpoaura I d a y p a r w a t k . J u n a mrough AuguaL Potential contact wWi aurfaM watar and aadlmant would not oeour during month! wtien ma waathw and walar t tnvtratur t ara coldar. 
12 • Value baaad on aaaumad aipoaura s daya par waak. May IVough Sapumbar. Patantal contact wnh aurlaca walar and aadunant >nuld not occur during montha whan lha waathar and watar tamparatura ara colder 

mg • mflUgrama 

kg-eJogreme 

Baaed on caiKernit. P R G H X I . C ! 
7CSF. x IRchiu x FI x EFdoio x EOCMM XC? x FI x EFoidm*,n x EDoid««id x 

BV/MU x AT BW^d«or4M X A  T H— 
rcsF.> x FI x EFrfoii x E D  « JIXCF'I 

BWJJI x AT 

/CSF CSFd x AF x ABS x CF x EVcwu x EDd»w x EF*iid x SA*id 

BWohiid x AT 

('CSFd x AF x ABS x CF x EVQM«OHH x EDon«»«id x EFoid.««d x SAdden-to,~| 

I BWio^xAT '+ 

fCSFdj^ AF x ABS x CF x EV.W x ED-duii x EFri.ii x SAadV 

I " BWadouxAT 

DERMAL SLOPE DERMAL PRC
 
COMPOUND OF POTENTIAL CONCERN FACTOR ABSORPTION FACTOR ELCR e. 10-* ELCR • 10 ' ELCR - n r  *
 

ORAL SLOPE FACTOR 
(m|fl<<ydo»M 

7.) 7J O i l 40.S 4.0 0.40 
Dibcnzo(«J))onUinccnc 7.1 7.) O.I] 40.S 4 0 0.40 
Ni-nilrooi>-di.n.»roa)'lafni!M: 7 7 O.I 45.6 4.6 0.46 

IS IS 0.0) 16! j r . : 1.6 
!.).7,«-TCDO 1)00(10 150000 0.0.1 O.O02A oooo:6 0.000016 

THI II wddnon^eiMcrh 
f C F x IR,,c|n,u^ Fix EF.e.c,n.i.jK EQle,rour| ( AFx ABS<CFx EV-.e^uiK EQienrauiX EF.i=|ir,.upSA,,.,*^ 

1 RfD,xBW,.,»«rxAT J ' [ RtDlxBW.,.»roujKAT ) \ 

PRC PRC PRC PRC PRC PRC 
ADULT ADULT ADOLESCENT ADOLESCENT ADOLESCENT CHILD CHILD CHILD ORAL CHRONIC DERMAL CHRONIC DERMAL ™ 

COMPOUND OF POTENTIAL CONCERN REFERENCE DOSE REFERENCE DOSE ABSORPTION FACTOR H I  . 
H I - 1 H I - 1 0 HI -0 .1 HI - 1 H I - 10 H I - 0 . 1 HI - I HI • 10 

(m«/luydav) (mgriuyday) |AaF] tl'v.i fmi/Ke) rmv/Kr) ImifKel (mtlY.fl 

0.0) 0.0) 1)617 1)6171 1)61711 6549 tiS4» 654901 lisa 11579 
DibennK'.KIoMhracciia 0.0) 0 0) 0.1) D6J7 1)6171 1)61711 65490 M490I II5H II577 

NA NA 0.1 
0000) fl.OOO) 0.0) 171 171) 171)4 104 1040 10404 140 14)7 

NA NA 001 

•ring md Centulting, Inc. 

115716 

http:EF.e.c,n.i.jK
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Preliminary Rimadlitlon Cgali Rapart • Human Hcallh
 
Canlmlala Manar Reilarallan Prajccf Suparftmd Slle
 

Nerth Provident*, Rheda bland
 

[SCENARIO TIMEFRAME; CURRENT/FUTURE 
•MEDIUM: SEDIMENT 
B E X P O S U R E MEDIUM: SEDIMENT 

RATIONALE/ 
EXPOSURE ROUTE p 5 p { j f " ? o  N RECEPTOR ACE EXPOSURE POINT PARAMETER CODE PARAMETER DEFINITION VALUE UNITS 

REFERENCE 
INGI:SIION RIX'RF-ATIONAI. ADULT ASSAPUMPSETPONU IR-S INGEST1ON RATE OK SEDIMENT 100 mg/day USEPA. 1994' 

ANGLER (ate* 19 and above) GREYSTONU MILL PON II FRACTION INGESTED OS uniilcaa Pn>fi-Mi«tnal Judnemunl1 

ALI-ENDALI: rOND I:F EXPOSURE FREQUENCY n J.)/)i Pror«uK>nal Judyamcnl" 

LYMAN MILL POND r.D EXIOSURE DURATION 12 V USITA. I9941 

MANTON REACI 1 nw BODY WEIGHT 70 USHPA, 1994 

DYERVILLF. REACH AT-C AVERAGING TIME (CANCER) 2SSS0 day USEPA, 1919 
AT-N AVERAGING TIME (NONCANCER) 4JX0 dav USni'A, 1919 

ADOLESCENT ASSAPUMPSbT POND IK-S NGESTION RATE OF SEDIMENT 100 ma/day USVI'A, 1994' 

ORHYSTONR MU.I. PON Fl FRACTION INGESTED O.S unillcit Prorcnional Judgement1 

(agca 7 - IK) ALU!NDALK POND F.F EXPOSURE FREQUENCY 1  ] dayAt Pn>r«tiional Judpcmen'1' 

LYMAN MILL POND ED EXPOSURE DURATION 12 yr USEPA. 19941 

MANTON REACH BW BODY WEIGHT 45 I* USEPA. 1997* 

DYURVBXE REACH AT-C AVERAOINO TIME (CANCER) 23530 day USEPA. I9K9 
AT-N AVERAGING TTMT. (NONCANCER) 4}K) day USEPA. 1919 

CF CONVERSION FACTOR 0.000001 kl/mil 

DERMAL RECREATIONAL ADULT ASSAPUMPSET POND AF ADHERENCE FACTOR 0.07 mgAm2 USI-PA. J001" 

ANGLER (.JO |9 and above) GRKYSTONE MILL PONI AbF ADSORPTION FACTOR chcmical-ipcciftc unidon USPJ'A. 2001* 

ALLENDAUiPOND SA SKIN SURFACE ARF.A AVAJI.ABI.F. FOR CONTACT 4 RAO cml/tlay USEPA. 1997' 

LYMAN Mil J. POND EV EVENT DAY 1 unitl«» Prorettinnal Judgement 

MANTON REACH EF EXPOSURE FREQUENCY 1) day/jr Profenional Judgement" 

DYERVILLF. REACH ED EXPOSURE DURATION 12 y USEPA. 1994' 
BW BODY WEIGHT 70 USEPA, 1994 

AT-C AVERAGING TIME (CANCER) 2353  0 day USEPA. I'J19 
AT-N AVERAGINO TIME (NONCANCER) 4J«0 dav USF-PA. I9K9 

ADOLESCnNT ASSAPUMPSET POND AF ADHERENCE FACTOR 0.2 mikml USEPA, 2001' 

(agei7. i l ! ) ORCYSTONE MIU. PONI AbF ABSORPTION I'ACTOR chcmkal-fpodirw WlillOM USEPA. 2001* 

AUJiNDAlli POND S  A KIN SURFACE AREA AVAILABLE FOR CONTACT 1J74 cm2/day USF.PA. 1997' 

LYMAN Mil J- IY>ND IvV CVENT OAY 1 tmilhix Pmrcaikinal Judgemoii 

MANTON REACH LF EXPOSURE FREQUENCY n dayA-r Profvifional Judgement" 

DYERVILLERIiACH LU 
I!W 

LXroSURE DURATION 
ODY WEIGHT 

12 
45 

y USEPA. 1994' 
USEPA. 1997" 

AT-C AVERAGING TIME (CANCER) 2553(1 day USEPA. 1919 

AT-N AVERAGING TIME (NONCANCUR) 4.110 day USUPA. 1919 
CF ONVERSION FACTOR 0.0OOOO1 t»/mii 

USEPA, 19B9. "Rlik AM«Hfn«nt Ould«nc« for Supvribnd, Vohjmt 1, Human He«Jtfi Evilualion Manual (Part A)*; OMc« of Em«r(j»ncy and RamctfaJ R»*pon»t; EPA-540/1-99AK2 (inttrim final); Washington, D.C., D«camb*r.
 

USEPA, 1994. "Risk Updatn No. T, USEPA Rtglon I, W M I  * Mana0*mtnt DMtion; Augutt Valut* (rom 'Aluehmtnt T to RJtk Updalw No. 2.
 

USEPA, 1997. "Expofur* Factor* Handbook, Vokinv. 1"; Otlet of AoMardi and O«vilopm«nl: EPA-6CKVP-9V002F»; Waahington, D.C.: Augu*t.
 

USEPA, 2001. "R«k A»*Mtm*n( Guldanea *x Sup«r«jnd. Vokmwl: Human Hiatth Eviluitlon Mwtu*l (Part £. Supplam-sntal Guldanct (of Dormil Rrtk AsM*sment) Inlerim. EPA/S4<VR/99/009.
 

1 • Sou kigntien rat* uf «4 twcauM kigaatton rata* for itdimant ar* not avaUaW*.
 

2 • 30% of daily Inddonlal InUkt of io« and a*dlmaflt la attribuUbt* to Inddwital f volmant Ingarton.
 

3 - Racvplor m u r a  d to viaM ar«a to wad* or vMm 4 day* par waak. Jun* ttrough Augutt. Wading I* axp*ct«d to occur 3 of tha 4 days tach w««k and swimming 1 of ihe day* *ach w*ak. Sadim*n| contact would only occur during
 

wading (not awtmmtng) actMHas. Tha chHd valu* la ba**d on awum*d wading axpotura 4 day* p«r weak, Jun* through Augutt (th* chltd la aaaumsd to wad« whH* adofaacanti and idulta art swimming). 

4 • R«prM«ndng agaa 1» and abov* ota »-yMr rt«td*rrtlal azpo«ur« duration, 

i • Irw (Dial RMB «xpo«urv dunlwn u JO yvmn. con»i*uni with USEPA. 1994. lite ilioc.iion of«xp(»un) duraiion for the Owe «gi> prnupN i« baxcJ on pn*fo«ioMl judtfcmvnl. 

6 • Valua* aia th* sversg* of W»i p*rcwnlH« body wtjgh* tor main and famalat iga* 7 Uwougn 11.
 

7 • V*hj*a ar* th* av*fag* of 5C* p-arcantUa body aurfac* traaa (sum of mas for hand*, lowsr l*gs, and f**() for mala* In th* various ag* group* lndfcat*d.
 

6 - VihJ** lor r*t kfvntfal axpoaur* to aoi u**d a* eona*rva*f* atinwla of potantlal **dlmcnt idhvrvnc*; aadnwnt h aubmargad. so idhwtnc* is unllkaly.
 

9 • VaHi** ar* provided (TaMa 3-4 of USEPA. .1001) far araanic, caOmium. chtordane, 2.4-0. 00T (us«d for DDD. DDE). TCDD, Hndan* (us*d 'w oth*r BHC Isomara), PAHs, PCBs. and pantachlorophanol. A aingl* valu* ia li*t*d for *K olh*r SVOCi.
 

No vahiaa ar* listed for VOCs, other pwtkfd**, of o<h*r Inorganic* and, subtaquantiY, no valu* wiU t>* aislgnad to th* ABSd term for COPCa falling Into thM* cstagoriat. 

10. Vahj* ia th* r*aid«n«aj aoi RME valua; N la u*ad to accommodata <h* potttoOitytfiat a young child may play In *hallow water and contact «*d.m*nt over more body parts than Just feat, lower laga. and hands. 

1 ' • Veki* based on assumed axpoaur* 1 day p«r wok, Jun* through August PottnOsI contact with surface water and sediment would not occur during month* whan tha weather and water temperature ar* colder. 

12 - Value baaed on ••turned expoaur* 8 day* per week, May through September. Potential contact with surfac* walar and sediment would not occur during months when the weather and water temperature are colder. 

mg - milligrams 
cm' • square centimeter* 

kg - kilogram* 

tnd Consulting, Inc. 

MTmMT-HH MOrAHH PRO* Mr 100* 
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Preliminary Riminllallgn Coili Report - Human Health 
Crntrcdale Manur Reiteration Project Supcrnind Site 

North Prevld.rKc, Rh.do lilaml 

iSCI rCNARIO TIMKVUAME: CURRENT/FUTURE 
ME lEDIUMl SEDIMENT 

JE» IPO8URE MEDIUM; 8EDIMENT 

I EXPOSURE ROUTE RECEPTOR ACE EXPOSURE POINT PARAMETER CODE PARAMETER DEFINITION 

llawd on vancw riak, 

B W A M X AT 

CSF.x I . x Fix EFd* x ED.M x CF 
BW-ji x AT 

J x AF x ABS x CF x E x EF^J^MM X SA.w.rf.M ' 

BW.y«i.iM x AT 

AF x ABS x CF x EVada x ED-* x EFri,u xSA^n 
BW.» x AT 

DEKMAL SLOPE DERMAL PRG 
COMPOUND Or POTENTIAL CONCERN rACTOR AMORPTION FACTOR ELCR-W ELCR-10' 

tAfcPt 
l)c!uu{a)pyrcni: 7.J 7.1 0.11 4« 49< 
l>ib«uo<a.h)Miuine«iw 7.1 7J 0.11 496 49.6 
Ni-aitnao>di*nfinipylamiiw 7 7 0.1 600 60.0 
Ancnk 1.5 IS 0.0) <«l 446 
U.M-TCDD 190000 150000 0.01 0.04! 0.004! 

ORAL SLOPE PACTOR 

THI 
('CFxIR.,.ir»uP<FIxE .F.l.,~^ED,.,roup" fAFxABS<CFx EVM.s" 

l!aHd«timn-eaiK«rnit. PRG-»> 

I RfDxBW M » . P < A T , RfQx 
PRC PRC 

ORAL CHRONIC DERMAL CHRONIC DERMAL 
COMPOUND Or POTENTIAL CONCERN REFERENCE DOSE REFERENCE DOSE AMORPTION FACTOR 

ADULT ADULT 
HI - D 1 H I - 1

(mt/tyila)') [AbF| 
fma/Kft 

0.0) 0.0.1 0.11 62575 625746 
0.01 0.0) 0.1) 61575 625746 
NA NA 0.1 

0.1100) 0000) 0 0) 979 979) 
NA NA (10) 

sirSpZ*. 

MACT» •ring and Conaultlng, Inc. 

ELCR-IO4 

5.0 
5.0 
6.0 
44.6 

0.0004! 

up EDwunP EFaw 

BW,«,n,ujKAT 
PRC 

ADULT 
HI -10 

6257460 
62574M 

9791) 

nnip<SAls«|»«p| 

jj
PRC 

ADOLESC ENT 
H I ' • . 
fmz/Ka 
26520 
16520 

5)1 

PRC 
ADOLESCENT 

HI-I 

26S201 
26520) 

5)115 

l*ni|iniv«l hy. K  M 
Chucked hy M I  M 

ADOLESCENT 
111-10 
fm./K.» 

2652021 
2652021 

!>CI5< 

http:BW.y�i.iM


Table 3-14 
D.rivition of Surface Soil Human Health Preliminary Remediation Goals - Industrial/Commercial Land Use 

Preliminary Remediation Coals Report - Human Health
 

Centredale Manor Restoration Project Supcrfund Site
 
North Providence, Rhode Island
 

AR1O T1MEFRAME: CURRENT/FUTURE 
MEDIUM: SOIL 

llEXPOSURE M E D I U M ; SURFACE SOIL 

RATIONALE/ EXPOSURE ROUTE j X S S S S  l RECEPTOR ACE EXPOSURE POINT PARAMETER CODE PARAMETER DEFINITION VALUE UNITS 
REFERENCE 

INGESTION COMMERCIAL/ ADULT FOGARTY CENTER CS CHEMICAL CONCENTRATION IN SOIL chemical-specific mg/kg EPC Tablo 

INDUSTRIAL 1R-S INOESTION RATE OF SOIL 100 mg/day USEPA. 1994' 

WORKER Fl FRACTION INGESTED 0.5 unities! Professional Judgement1 

EF EXPOSURE FREQUENCY 1)0 day/yr USEPA. 1994 

ED EXPOSURE DURATION 25 yr USEPA. 1994 

BW BODY WEIGHT 70 k> USEPA. 1994 

AT-C AVERAOINO TIME (CANCER) 25550 d«y USEPA. I9S9 

AT-N AVERAGING TIME (NONCANCER) 9125 day USEPA, 1919 

CF CONVERSION FACTOR 0.000001 kl'mg 

DERMAL COMMERCIAL / ADULT FOGARTY CENTER CS CHEMICAL CONCENTRATION IN SOIL chcmical-specinc mg/kj EPC Table 

INDUSTRIAL AF ADHERENCE FACTOR 0.2 mg/cm2 USEPA. 2001' 

WORKER AbF ABSORPTION FACTOR chemical-specific unitlcss USEPA, 2001' 

SA SKIN SURFACE AREA AVAILABLE FOR CONTACT 3300 cm2/day USEPA. 2001 

EV EVENT DAY 1 unillcss Professional Judgement 

EF EXPOSURE FREQUENCY 150 day/yr USEPA. 1994 

ED EXPOSURE DURATION 25 >' USEPA.1994 

BW BODY WEIGHT 70 H USEPA, 1994 

AT-C AVERAGING TIME (CANCER) 25550 day USEPA. 19*9 

AT-N AVERAGING TIME (NONCANCER) 9125 day USEPA.1919 

CF CONVERSION FACTOR 0.000001 kg/mg 

USEPA. 1989. 'Risk Astaument Guidance for Superfund. Volume 1. Human Health Evaluation Manual (Pan A)'; Office of Emergency and Remedial Response. EPA-54071-69/002 (Interim final): Washington, D  C December.
 

USEPA, 1994. -Risk Updates No. 2'; USEPA Region I, Waste Management Division: August. Values from "Attachment 2" to Risk Updates No. 2.
 

USEPA, 1997. "Exposure Factors Handbook. Volume 1": Office of Research and Development: EPA-600/P-95/002Fa; Washington, D  C August.
 

USEPA. 2001. "Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005
 

1 • Soil ingestion rate used.
 

2 • 50% of daily Incidental intake of soil and sediment It attributable to incidental ingestion of soil at bank.
 

3 • Valuas are provided (Table 3-4 or USEPA. 2001) for arsenic, cadmium, chlordane. 2.4-D, DDT (used for DDD. DDE). TCDD, lindane (used for other BHC Isomers). PAHs. PCBs. and pentachlorophenoi. A single value Is listed for all other SVOCs.
 

No values are listed for VOCs, other pesticides, or other Inorganics and. subsequently, no value will be assigned to the ABSd term for C O P C i falling Into those categories. 

mg - milligrams 

cm' • square centimeters 

kg - kilograms 

MACTEC Engineering and Consulting, Inc. 
SIOS.J7 
P«»OVT>COe^UEVJallffeCtnv«oa^T«tfc37-HN PRGMH P 
M 0 Cakwtattona. TBU.H* ooany 



Table J-14 
Derivation of Surface Soil Hm 1 Health Preliminary Remediation Coil l - Industrial/Col 

Preliminary Remediation Coals Report - Humin Htl l lh 
Ccnlredale Minor Restoration Project Superfund Site 

North Providence, Rhode Island 

CENARIOTIMEFRAME: CURRENT/FUTURE 
EDIUM: SOIL 

XPOSURE MEDIUM: SURFACE SOIL 

Based on cancer risk. 

I 
( CSF° x I ii x Fl x ii x CF 

BW.iui.xAT 

[Y C S F J x AF x ABS x CF x E V « M X EDwiuu x n x S A«iu» 

B W « i u n x A T [LI" 
DERMAL SLOPE PRC pRG PRG 

ORAL SLOPE FACTOR DERMAL ABSORPTION COMPOUND OF POTENTIAL CONCERN FACTOR ELCR -!(>•• ELCR-IO' ELCR-10 ' 
rmi/k«/d»y)-l lm.JHi.1 (mi/kf/dayM FACTOR |AbF| 

Bisns>(a)pvivnc 0.13 
Arsenic 0 03 

NC • not carcinogenic 
- N  o PRO calculated 

Based on non-cancer risk. PRG»d,n« = 
CF x x EFwu. x 

THI 

AFxABSxCFx 
»xAT RfCb x B W ^  , x AT 

COMPOUND OF POTENTIAL CONCERN 
ORAL CHRONIC 

REFERENCE DOSE 
DERMAL CHRONIC 
REFERENCE DOSE 

DERMAL ABSORPTION 
FACTOR IAbF| 

PRC 
ADULT 
HI • 0.1 

PRC 
ADULT 
H I - I 

PRG 
ADULT 
HI -1  0 
Imt/Kt) 

Bcnzo(a)p)rentf 0,03 0 03 0 13 3763 3762(9 
00001 0.0003 003 73.2 7321 

NA - not available 

— No PRG calculated Prepared by; KJA 

Checked by: MJM 

MACTEC Encjlnaarlng and Consulting. Inc. 

S1JJSI7 

PKOCI 
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PnlMaaty R™JI.H-» C..1. B,P~rl • ll»m.n H i
 
Ccntnaal. Manar Rnlirellan Pnijrel Sunernutd Sit.
 

Narlh Pravlucnca, Rhode Iilanil
 

^SCENARIO TIMEFRAME) CURRENT/FUTURE 
•MEDIUM: BANK SOIL 
I EXPOSURE MEDIUM: BANK SOU. 

EXPOSURE ROUTE aSSuLATlotl RECEPTOR ACE 

TNOESTtON RESIDENT ADULT 

(iges 19 and above) 

ADOLESCENT 

(.»»7.|8) 

CHUB 

( . , . . 1-6) 

DERMAL REJilDIW ADULT 
(aajn 19 and above) 

(WadinaJ 

ADOLESCIiNT 
(•go 7 .18) 

CIII1J> 
( . ««1 • r.) 

(Wedma) 

EXPOSURE rOINT PARAMETER CODE 

OREYSTONE MUX PONI IR-S 
A1J.ENDALB POND PI
 

EF
 
ED
 
UW
 

AT-C
 
AT-N
 

GRKYSTONE MILL PONI IR-S
 
ALLENDAI JS POND	 Fl
 

EF
 

ED
 
BW
 

AT-C
 
AT-N
 

GREYSTONE MIU. PONI
 n-s 
ALLENDAUPOND Fl
 

EF
 

ED
 
DW 

AT-C
 
AT-N
 
CF
 

GREYSTONE MIU. PONI AF 
AU.ENDALE POND AbF
 

SA
 
EV
 

KP
 
ED
 
BW 

AT-C 
AT-N 

OREYSTONE MIU. PONI AF 
AI-LKNDAI Ji POND AbP 

SA 

F.V 

EF 

UB 
BW 

AT-C 
AT-N 

GRKYSTONE MIU. PONI AF 
AM.UNTM1.I! PONI) AkF
 

SA
 

EV
 
EF 

un 
BW
 

AT-C
 
AT.N
 
CF
 

PARAMETER DEFINITION 

INGEST1ON RATE OF SOIL 
FRACTION INGESTED
 

EXPOSURE FREQUENCY
 
EXPOSURE DURATION
 
BODY WEIOHT
 

AVF.RAGINO TIME (CANCER)
 
AVERAOINO TIME (NONCANCER)
 

D«]ESTION RATE OF SOU.
 
FRACTION INGESTED
 
EXPOSURE FREQUENCY
 
EXPOSURE DURATION
 

BODY WEIGHT
 

AVERAOINO TIME (CANCER)
 
AVERAOING TIME (NONCANCER) 
(NGESTION RATE OF SOB. 

FRACTION INGESTED 

EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WliKlHT 

AVERAOINO TIME (CANCUR) 
AVERAOINO TIME (NONCANCER) 
CONVERSION FACTOR 

ADHERENCE FACTOR 
ABSORPTION FACTOR 

SKIN SURFACE AREA AVAILAOUi FOR CONTACT 

RVENTDAY 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
nODY WEIOHT 
AVERAOING TIME (CANCER) 

VERAOING TIME (NONCANCER) 

ADHERENCE FACTOR 
ABSORPTION FACTOR 
KIN SURFACE AREA AVAILABLE 1'OR CONTACT 

VUNT DAY 
JtPOSURE FREQUENCY
 
XPOSURE DURATION
 

ODY WEIGHT
 
VERAGINO TIME (CANCF.R)
 
VEKAOINO TIMF. (NONCANCER)
 

ADHERENCE FACTOR 

BSORPTION FACTOR 
KIN SURFACE. AKJ;A AVAILABLE FOR CONTACT 
VENT DAY 

EXPOSURE FREQUKNCY 

JCPOSURE DURATION 
ODY WEIOIIT
 

VL'RAONO TIM1! (CANCUR)
 

VFJtAGING TIME (NONCANCUR)
 
ONVERSION FACTOR 

VALUE UNITS 

100 mg/day 

1 uniuoM 
78 toylyr 

12 yt 

70 kg 

295M day 
4)80 day 

100 mg/day 
1 uniUcM 

78 day/yr 

1! yr 
4) 

1SSS0 toy 
4)80 uiv 

200 mj/day 

1 unitlen 

78 day/yi 
6 yj
 

IS t»
 
25SSO toy
 
3190 toy
 

0.O0OOOI kftAmt 

0.07 mg/«ri2 
ehemical-tpoeiric unille*! 

S700 ernVdiy 
1 UlllllcH 

78 da)7)T 

12 yr 

70 La 

25JK1 toy 

4)80 div 

0.2 n>e/em2 
clienueel-»pcoirie unilleu 

4800 cm2/d>r 

1 imnk-M 

78 tlay/)T 

12 yr 
4! 1, 

JJJ50 d.y 
4180 toy 

0.2 
«lwm,c.|..|KClr>t urutleii 

2800 cmVtoy 
1 unillc*« 

78 day/)-r 

6 j r 

IS t t 

15550 toy 
1190 toy 

0.000001 la/ma 

RATIONALE/
 
REFERENCE
 
USEPA. 1994"
 

Pmrawkinat Jwlgemenl
 
Proranionil fudgemeru1
 

USEPA. 1994°
 

USEPA. 1994
 

USEPA. l»8»
 
USGPA. 1989 

USEPA, 1*94' 

ProfeuioMl Judgement 
ProAMiioiwI Jutlgenwni' 

USEPA. 1994' 

USEPA, 1997* 

USEPA. 1989 
USEPA. 1989 

UlFa'A. I  W 
Prare»ianal Judgamant 
Pnrcaiianal JlKlaamcnl' 

USEPA. 1 « 4 ' 

USEPA. 1994 

USEPA, 1989 
USEPA. 1989 

USEPA. 2001' 
USEPA. 2001' 

USEPA, 2001" 

PmleHional Judgement 
IVofcuional Judgement* 

USEPA. 1994° 

USEPA. 1994 
USEPA. 1989 
USEPA.1989 

USEPA. 20011 

USUPA. 1001' 
USCPA. l»97' 

Prureiitoruil Judgement
 

Pmrcninnal Judaemcnl'
 
USEPA. H941
 

USUPA, IV97"
 

USFPA, I9»9
 
USEPA.1989
 

USEPA. 1001"
 
USEPA. 2001'
 

USCTA. 10OI"
 

PmleffinnHt Jmlaerrrant
 
IWcMtonal Judgement'
 

USIil'A. 1994'
 

USUPA, IWJ
 

USEPA. 1989
 

USEPA, 198J
 

USEPA, 1819 *W»k A * t * M i n * n t  G \ A 4 V K » for SuptrfUnd. Vohimt t . Human Httlfc Evakuilon Manual (Pwt A)'; OMc* of Em»fO«ncy md Kamadial Re>pon««; EPA-54O/1-«9/OO2 (Inlarlm ftnil); Withinffton. D C  . Dccembei
 
USEPA, 1994. f fe l t Upd«tn No. T, USEPA Rtg.on I. Watt* Manao«nwnt Division; AuQutl. V«kja« Irom "ANachmanl 2 ' to Rtih Update* No. 2.
 
USEPA. 1997. -Exposure Factor* Handbook, VeKinw 1 ' . Ofleo of Rwtareh and DtvtJopmtnt: EP-V«XVP-95WIFt; Wathlngton, 0 .C ; August.
 

USCPA, 2001. -Rl*lcAMM»mtntGuldancf tbrSuparftjnd. Vokimt I: Human H t a * Evakiatton Mwivaf (Part E, Suppftmtntaf Ouidanc* (or Otnrwl Ritk A«MMm»nt) Inltrim. EPA/»40/FV99/00».
 
1 • SoH Ingntton n t t utad.
 
7 - 50% or dafty ir>ei<t«ntal kntak* of %oH and f adimtnt (a attrlbutabU to Inddantal tngndon of sol at bank.
 
3 • Vahif bwed on tvpuiurc during wading, swimming, and walking/exploring banks (4 day* ptf w t tk June - Augual), and walldng/airploiing banks (2 days ptr we«k May, Sept, Oct).
 

4 • Reprf santtng ages 19 and above or a 30-year residential exposure duration.
 

5 - The total RMC cxponm tkmium ii .10 yean, owuitlotil with USITA, I9W. Ttw •llocation nfcxpomre Ourelion Tortfw Dvw lyu |raup» it toot) m profc»»ionpl judycnKiil. 

6 - V*lues are the average of 90th pareantHe body weights for mala* and females ages 7 through 1 a. 

MACTEC Engineering and ConsuKIng, Inc.
 
nmr
 

M* na«v« PKC* **, M »	 _ . tA 

rtfll 1 01 4 



Pnllmkury R.nwdUlbn G««b R.p.ri • Human K«>lih 
Ccnlnrial. Maiwr RoMraIMm Praject Supcrftind Sllc 

N . r  * PnvMataa, Rhuto lihrul 

[SCENARIO TIMCFRAMEl CURRENT/FUTURE 
{MEDIUM: BANK SOIL 
ItXPOSUBI MEDIUM. BANK SOIL 

I EXPOSURE ROUTE RECEPTOR AGE EXPOSURE POINT PARAMETER CODE PARAMETER DEFINITION VALUE UNITS REFERENCE 

7 • Valuaa ara t* avaraga 0/ SOIh paroanUa body aurfaca araaa (aum of araaa lor be* , handa. Imarma, towar laga, and hat) 'or malta In tta variotn aga gro<ip> Indicatad. 
e • Valuaa forraaMenSataxpoturatotoB uaad aa oonawvatfva aatimala or potential toH adharanca aatodatad with recraaltonal walking/exploring. 
t • Vakiai a>a provldad (TaWa J-4 of USEPA. JTOI) lor araanlc. cadmium, chlordana. 2.4-0, DOT (wad lor BOO. DOE). TCDD, llndana (uiad for otha< BHC i iw i i r i ) , PAH.. PC81. and panlachlorophanol. A lingla valua '• Ililad for all othtr SVOCi. 

No valuaa ara M a  d lor VOCa, olhar paalMdaa, or Mhar Inorganlca and, aubuquanly, no valua w» ba aaalgnul la Iha ABSd (armtorCOPCa laWng Into thoto calagorlaa. 
10 • VaknatorraaUantlal aspoaura M »oa uaad w eormrvatvt aa«m«a of poUnW aurfaea area aspoaadtoaol during ra«raal«nal walkkto/axplorlng. 
11 • Contact with toil aaaumad 10 ocour whan aocaaaJrtg watar bodlaa for angling (aaaumad anpoaura 1 day par waak, Juna (hrough Auguat). 
12 • Contact with aoH aaaumad to occur whan accaaalng watar bodlaa for angling: thia la aaaumad to occur 9 daya par waak, April tvough Novambar. 

CSF.xHUndxFlxEFd.nx ED*i 

BW*UxAT 
f £SF. x IRim x Fl x EF«to» x ED,I BW--(xAT 

u x CF> 

J 
.™ x CF'j 

TR~i 
CSF.x I x FI 

wM x  AT 

C S F  J F x ABS x CF x E V * M X E D * M X EFCMI x SAd,,u(CSFt xx AA

I BWda'M x  A T 

x AF x ABS x CF x EV.u«*id x ED.M«*M X EF.IMIM X S 

BWd<M.M x  AT 

CSFd x AF x ABS x CF x EV«toi< x ED^ui, x EF 
BWM x AT 

'.MI x S  A .Mi > 

COMPOUND OF POTENTIAL CONCERN 

•am

tl.sou «i ntm .̂rravr mk. 1 IV^Jouic s 

ORAL CHRONIC 
COMPOUND OF POTENTIAL CONCERN REFERENCE DOSE 

U.T.I-TCDD | NA 1 

fCFx IRqagroû  Fix ERao,ia»̂  EQ,.|n. 

_[ RmxBW..,»»p<AT 

DERMAL CHRONIC DERMAL 
REFERENCE DOIE AUORmON FACTOR 

(aa/lvjnUy) |A»F| 

NA 1 0.03 | 

THI 
^ fAFxABSxCFxEV.,c,r.uixE 

APRC 
ADULT 
HI-0.1 

- 1 

RfDxBW. 
PRC 

ADULT 
Hl-I 

1 

,c»u»<AT 
PRC 

ADULT 
HI-10 

NA - n 
— NorKOcilculUcd 

1 

xSA,c.r.^ 

J} 
PRC 

ADOLESCENT 
HI-B.I 

-

PRC 
ADOLESCENT 

HI-I 
fmr/Kr) 

— 1 

PRC 
ADOLESCENT 

H I - 1  0 

-

PRC 
CHILD 
111-0.1 

... 

PRC 
CHILD 
• 11 — I 

fniF/Kil 
... 

CHILD 
HI  10 
Imi/Kfl 

..ring and Comulllng, Inc. 



Preliminary RemcdUtlun C»«U Report - Human Health
 
CanlrwUk Manor Rctlarailnn PnJ*ct Sup«ribn4 Site
 

North Provident*, Rhftde IiUnil
 

llSCENARIOTIMEFRAMf: CURRENT/FUTURE 
BMEDIUM: BANK SOIL 
| E X P O S U R E M E D U J M I B A N K S O I I ^ ^ ^ ^ ^ 

EXPOSURE ROUTE pSpufiTTON RECKTORAOE tXPOSURE POINT PARAMETER CODE 

INOESTION RECREATIONAL ADULT ASSAPUMPSETPOND W 
ANOI.ER (a|a 19 and above) UREYSTONE Mill . PONI Fl 

ALLENDALE POND EK 
LYMAN MILL POND ED 

MANTON REACH BW 
DYERVILLE REACH AT-C 

AT-N 

ADOLESCENT ASSAPUMPSETPOND IR-S 
OREYSTONU MILL PONt Fl 

(spa 7-11) ALLENDALE POND EF 
LYMAN MILL POND ED 

MANTON REACH BW 
DYERVILLE REACH AT-C 

AT-N 
CF 

DERMAL RECREATIONAL ADULT ASIAPUMPSETPOND AF 
ANGLER (atci 19 and above) OREYSTONE MILL PONI AbF 

ALLENDALE POND SA 
LYMAN Mill . POND EV 

MAWTON REACH EF 
DYERVILLE REACH ED 

HW 

AT-C 
AT-N 

ADOLESCENT ASSAPUMPSETPOND AF 
(B|as 7. II) GREYSTONE MILL PONI AbF 

ALLENDALE POND SA 
LYMAN MILL POND EV 
MANTON REACH EF 

DYEKVILLE REACH ED 
BW 

A T  * 

AT-N 
CF 

PARAMETER DEFINITION 

INGESTION RATE OF SOIL
 
FRACTION INOESTED
 
EXPOSURE FREQUENCY
 
EXPOSURE DURATION
 
BODY WEIGHT
 
AVERAOINO TIME (CANCER)
 
AVERAOtNG TIME (NONCANCER)
 

INOESTION RATE OF SOIL
 
FRACTION INGESTED 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 
AVERAGINO TIME (CANCER) 
AVERAOINO TIME (NONCANCER) 
CONVERSION FACTOR 

ADHERENCE FACTOR 
ABSORPTION FACTOR 
SKIN SURFACE AREA AVAILABLE FOR CONTACT 
EVENT DAY 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
BODY WEIGHT 

AVERAGINO TIME (CANCER) 
AVURAOtNO TIME (NONCANCER) 

ADHERENCE FACTOR 
ABSORPTION FACTOR 
KIN SURFACE AREA AVAll-ABLG FOR CONTACT 
.VENT DAY 

EXPOSURE FREQUENCY 
-XPOSURE DURATION 

BODY WEIGHT 

AVERAOINO TIMH (CANCER) 
AVERAGINO TIME (NONCANCER) 

ONVERSION FACTOR 

VALUE U M T  S RATIONALE/ 
REFERENCE 

100 m«Alay USEPA. 19941 

0.5 uniclcii Pmroaaional JiKliemani1 

1) day/yr I'nl'cftional Judgomcnl" 
12 yr USEPA. 1994' 
70 k> USEPA, 1994 

15S3O Jay USEPA. 1919 
4110 (lay USEPA. 19*9 
100 m|Alay USEPA. 1994' 
05 unilkaa ProfcDlonal Judgement' 
1) tlay/yr rmfauionaWwIiomoiU" 

12 yr USEPA. 1994' 

45 USEPA. 1997* 
13350 day USEPA. 19X9 
4)10 (Jay USEPA, I9»9 

0.0O0O01 ka/m> 

0.07 m|/.ml USEPA. 1001* 
chemwal-rpectfic unillsaa USEPA. 2001' 

5700 cm2/d*y USliPA,200r 
1 uniileii Pntreuinnal Judgement 
1) day/yr Praroiaional Judjomonl" 

11 yr USEPA. I9-J4' 
70 ka USEPA. 1994 

13350 day USEPA. I9B9 
4)80 tlay USEPA, 19*9 

02 m|/cml USEPA. 2001" 

ctwmiu«l-tpo«irii; unllkaa USEPA. 1001* 
4MW uml/day USEPA, 1997' 

1 uniileai Profeaaional Joda«m«ni 
1) J.y/yr Proruilonal Judomanl" 
11 V USEPA. 1994' 
45 USEPA. 1997 

25530 day USHPA. 19119 
4)10 day USEPA. 1919 

0.000001 k»*i|l 

USEPA. 1««». •Wak AaMaamant Oddaneator Supartmil, V o k i m 1, Human HaaWi Evaluallon Mangal (Put A)': OKca of Emargancy and Ramadal Ftaiponaa: EPA-540/1-J8ra02 (Interim «n»l): Waahlngton. D.C., Daeambar.
 
USEPA, 1 t M  . -Rlak Updataa No. 2"; USEPA Raglon I, Waata Managamant DMalon; AuguaL Vakiaa torn -AtUchmanl 2" to Rlak Updalaa No. 3.
 
USEPA, 1897. "Eipoaura Faetora Handbook, VoKima I"; OUca ol Raaaarcti and Davaloomant; EPA<WP-»5/OO2Fi; Waahlnglon, D.C.; Augual.
 
USEPA. 2001. "Wak Aaaaaamanl Ouldaneator Suparbnd. Vdumal: Human Haahh Evaluation Manual (Part E, Supplamantal Guldanca (or Oarmal FW»k Aiiasimant) Intaclm. EPA/340W99/005.
 

• Son IngaaSon rala uaod. 
- 50% ol dally Inddanlal kitaka ol aot and aadlmanl la aMbuUUa to Inddtntal Ingaaton ol aoU at bank. 
- Valua baaad on a>l»aura during waOng. a»lnmlng. and walklng/nploilng banka (4 dayi par waak Juna - Auguat). and vvalking/axploniig banka (2 daya par waak May. Sept. Oct), 
• Rapraaantlng agaa 19 and abova o( a 30-yaar raaldantfal axpoaura duraQon. 
• Tlw UiUl KMU mbOMMV tbnlion la W ywn, wnalmmi with USEPA. 1994. Th« allwMtitin aCtxpiMiin ihtniwn Tor HM \hm age froupi >• U««<1 on pmr«i>mnal ju^onwirt. 
• Valuaa ar« Iha avaraga ol SOh MroonMa body wolghtator malaa and tamalaa agaa 7 Ovough 11. 
- Vakiaa ara tha avoraga of KWi poreanllto body aurtaco iraaa (aum of araoator faoa, handa, loraarma, lowar laga, and laal)tor malaa In tha varioua aga groupa Indicated. 
- Vakjaator roaidantlal aipoauro to aoi uaad aa oonaarvaflVa aatmata o( potandal soil aotterence aaaedatad wltti racraationaj walklng/eiploring. 
• Vakiaa ara providod (Table 1-4 of USEPA, 2001)tor Manic, admkim. cNordano, 2,4-0. DDT (uaadtor DOD. DDE). TCOD. Kndana (used lor otter 8HC liomeii). PAH.. PC81. and pentachloroptienol. A alngla value la liated lor all other SVOOl 

No vakiM v a ketadtor VOCi , other poatiddoa, or odor Inorganlca and, eubeequenOy, no value w l be eselgnod to the ABSd term lor COPCa felling Into thoae catagorlet. 
10 • Vekieetor residential aspoaura to eon uaod aa ooneervelrve oe<mate of potential surface area aipoaad to eoH during recraabonal walUngyexplorlng.
 

11 • Contact witl (Of assumed to occur whan aeoaoalng water bodiaa for angling (assumed nposure t day per weak. June Ihrough August)
 
12 • Contact with eon aaaumad to oecur when acoasalng water bodestor angling; this Is aaeumad to occur 6 daya per week, April through November.
 

mg - mHligrama 
cm1 • egjuara cenVmetara
 
kg-kllograma
 

MACTEC Englnwrtng »nd Consulting, Inc. 
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Table 4-1
 

Derivation of Sediment Human Health Preliminary Remediation Goals Based on Combined Fish Diet • Cancer Risk • Alternate Approach for Allendale Pond
 

Preliminary Remediation Goals Report • Human Health
 

Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

IScenano Timefram e: Current/Futu re 

Medium Biota 

lExposurt Medium Combined Fis i Diei 

Exposure Chemical 

Point of 

Potential 

Concern 

ASSAPIWSET	 Benzol ipyrene 

4.4.nnF. 

Aroclor- 1 2 M 

Amcloi.i:r.« 

nieldnn 

Technical ('Morrlanc 

Cnplan.ir PC R TEQ 

2.V7.X.TCDO 

GREVSTONE	 BenziValpyrcnc 

4.4.ODE 

Aroclor-1254 

Arnclnr-!2ftx 

Dicldun 

Technical ChloManc 

<"opl»nar K  B TEQ 

2..1.7.X-TCDD 

ALLENOALE Benzofatpyrcnc 

4.4.DBF. 

Aroclor.1254 

Aioclor I2ft» 

Dieldnn 

Technical fliloroanc 

rnpianai r r n T E O 

2A7.K.TCDD 

LVMANMILL BenztVaipyrenc 

4.4.DDE 

Aroclor. 1254 

Aroclor. I2ft« 

D.eldnn 

Technical Clilorrlane 

Toplanar PCB TEO 

2.1.7.X.TCDD 

American Eel based Whin Sucker / Brown Bullhead Largemoiith Bass Combined Pish Diet 

Sediment PRC. Sediment PRC Sediment PRG Sediment PRC (1) 

EUR  10J ELCR-lfl'' ELCR- in  ' ELCR- 10J El.CR-10"' EI.CR  in* ELCR-I0"1 E L C R  - 10' F.LCR - 10* ELCR - 10" ELCR « 10' ELCR  10' 

(mc/Kc) (mc/Rc) (mc/Kc) (mo/Kc) (mc'Kc) (mrj/Kc) (mo/Kc) (mc/Kr) (mp/Kf) (mrj/kc) (mc/Kc) (mr"/Kfi) 

14ft 14 ft 1 5 12.1 12.1 1 2 127 12.7 l .  i H2 1.1.2 1.1 

0 ft'l (1 Oft') 0 00ft'> 11 10 0 nin 2  X 0.2X 0.02X 1.5 0.15 0 0 1  5 

0 * '  ) 11 (IK'l 0 (I(IS') 1 X o.ix no ix : f  t n.2ft 002ft 1 R O.IX n.mx 

(144 0 044 (1(1044 (1 47 0 047 00047 0 ftK 0 OKX o.nofts n.5i 0.05.1 0.005.1 

( 1  1 1 0 011 (1001! 0 17 0 0 1  7 (10017 0 2  4 0024 0.0024 0.17 0.017 0.0017 

1 '• (1 If* 0 (11 ft 1 '1 11.11 0 01') 2.« O.2X 002X 2.1 0.21 0.021 

NE M ME \  E w NF. NE NE NE NE NE NE 

(i (moo?; (1 (10(10072 0 0 0 0 0 0 0 7  : 0 00001') o.ooonou) 000000014 0 nono 1'» o.oononiv 0 onoono19 0 00004  1 (1.0000041 oooonno4.i 

1 4  1 14 I 1  4 1 1  1 11.9 1 2 27X 27.x 2.K 1X0 1X0 I.K 

114.1 0 O4'l 11 1104') 0 12 0012 n.noi2 2.7 0,27 0.027 1.2 0 12 0.012 

0  ' 5 (1 015 n 0015 0 <5 0 n»5 0 on 15 2,5 (1.25 0 025 I.I O i  l on i  i 

0 <5 0.(1*5 0 011" 1 0 11 in 0 010 22 0.22 0.022 1 .1 n.i.i 0,011 

0 (tft(t 0 OOftO niinofti) ( 1  1 OOlfi 0 001ft O.ft5 OOM 0.00ft5 02') 0.029 0.0029 

4 4 0 44 0 044 4 0 0 4  0 0 04  0 55.') 5 ft 0.5ft 21.4 2.1 021 

0 OO00X 00OOO0X (1 (100000K 0 000(11X 0.00000IX oooononix n.nnonft4 0.00000ft4 ononnooM 0.000055 0.0O0O055 0 OOOOOO55 

oooon 0.(100011 0 000(1011 0 0(1002X (1000002S 0 0000002X 0 000.1') 0 000019 0 00000.19 O0O0IJ* n.nooo i x oonoooix 

;xr, 2Xft 2.'i 2 7 A 27 fi 2.x 147.1 14.7 15 2M 13.6 2.4 

O.ftX 0 OAK O.OdftK 11.51 0,051 0.0051 2.1 0.21 0.021 1.11 0.111 0.0111 
0 l f t 00»ft 0 noift 110X7 0.00X7 n noox7 \1 Oil 0.017 OV7.1 0.073 0.007.1 

2 5 025 (11125 O')l 0.0m 0 00' ) 1 1J 0.15 *«J» 1.6 0,l< 0.OW 
0.OK0 0 OOHfl 000(1X0 00X2 0 00X2 0 000X2 0  4 004] 0.004 0.193 O.OIM 0.00193 

4 9 0 4') 0 040 4.2 0 42 n.(i42 29 4 J.9 0.29 12.8 128 0128 

(1 00(100001 1 0 0000(10001 1 0 oooooonon11 0 00000(1024 0,0000000024 0 00000000024 0.00006 0.00001 oooooow 00000212 0.0O0O021 0.00000021223 

0 0000ft7 (1 OOOOOf.7 0 OOOOOOM 0000020 00000020 n nooono2o 0.00O18 0 00002 00000018 0 000090 0.0000090 000000090 

24f, 246 2.5 145 14.5 1.5 1 7  9 17.9 I.S 190 19.0 1.9 

n xft OOXft (I.OOKft 055 0 055 0/1055 1.2 n.i2 0.012 15 0.15 0 015 

0 57 0 057 0 0057 022 n.n22 00022 1,0 n.10 0.010 O.ftO O.OftO OOOftO 

1 0 n. in 0 010 OM n.nM oonM l /  t n if, (1.01 ft I.I O i  l 0.011 

0. in n.nio 0 0010 012 0.012 0.0012 0,ft5 0.0ft5 o.nofts 0.29 0.029 0.0029 

1  7 0 17 0.0.17 27 027 0.027 m  i i.n 0 10 55 0.55 0 055 

0 00000(1015 n.nooooooni5 000000000015 0.000000051 0 0000000051 0 00000000051 nooon57 0O0OOO57 0.000000.57 o.nonoi9 0.(1000019 oonoooow 

0 00(1047 (1.0000047 0 00000047 0.O0O027 O.OOOOO27 0.00000027 000010 0000010 nooonoio 0 000057 0.0OO0O57 O.OOOOOO57 
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Table 4-1
 
Derivation nf Sediment Human Health Preliminary Remediation Goals Based on Combined Fish Diet - Cancer Risk - Alternate Approach for AHendale Pond
 

Preliminary Remediation Goals Report • Human Health
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Scenario Timeframe: Current/Future 
Medium: Biota 
Exposure Medium: Combined Fish Die! 

Exposure Chemical 
Point of American Eel based White Sucker / Brown Bullhead Largemouth Bass Combined Fish Diet 

Potential Sediment PRG Sediment PRG Sediment PRO Sediment PRG (1) 

Concern 

ELCR- in 4 ELCR= i n  ' ELCR- i n  ' ELCR- ELCR- 10"' ELCR  10̂  ELCR- in"1 ELCR = 10 s ELCR - 10-* ELCR-ICT* ELCR  10-' ELCR-10"* 

MANTON BenznTalpyrcnc 

(mc/Kc) 
NE 

(mn/Ko) 
NE 

(mf/K(j) 
N  F 

(mc/K 
NF 

F) (tng/Kcl 

NE 
f"nc/Ki 

NE 

) ImclKc) 
v, f, 

Imc/Ke) 
1 7 

Jmc/Kc) 
0.17 

(mc/Kc) 
\k.r. 

(mc/Ko) 

.1.7 

(mc/Kr^l 
0.17 

4.4.DDF NF NE N  F NF NF NE 1 n (I |(1 0 01(1 1 d 0 10 0.010 

Arnclor. 1254 N  F NF NF. NF NF NF 0 14 II 014 0 0014 (I 14 0014 00014 

Aroclor. 12(,K N |  : NF NF NE NL NF NF. NE NR NE NF. NE 
Dieldrin NE NF NF NF NE NF: 0. is din* 0 00'5 (I '5 IKH5 0.00'5 

Technical Chlmdanc N  F NF M: Nl: NF NF NF NE NE NE NE NE 

Coplanai PfFt TFO N  F N| NF NT NE NF N  F NE NE NF NE NE 

2..V7.*.TCnD N  F NF NF NE NF NF 1, 00014 (H1000I4 i) KlOflO 14 (1 00014 11 000014 0 0000014 

DYERVILLE Benzolalpyienc l f , < If. 5 1 7 NF NF NF NE N  E NE |f>5 If,.5 1.7 

4.4.DDE 1 1) n II , II 111(1 NE NF NF NI-: N l  : NF n o i n 

Aioclor 1254 n :< n 025 nof>25 NF NI: N  F NE NE NF 0 2< (1 025 00025 
Aroclor. 1 2(,K i r, 0 If, no If, NE NI- N l  . NF NF. NF, 1 « 0 If, on is 
Dieldnn 11 01141 1, (11,(14 1 NF NE NF NE NF NE 11 1)41 11.1X14.1 0.0004.* 

Technical Chloirlane NF NF NE NI; NF. NF NF NE NE NE NE NE 

Toplanai W  B TEO I) OIIIIIIIIOIHII'l 1, OOnooilOOOl') (1 0(100(100011(11<) NE NE NF NE NF NE II 00O000001') 0 0000000001 *> 0 000000000(119 

2..'.7.«.Trnn 0 111,1,1,1144 (10(1.10(1044 (1 0(1(10(10044 NF NE N |  ; NE NF NE 0 0000044 0.00000044 0.000000044 

Notes 

... No PRO calculated Chemical Geometric M e  m 

NE • not evaluated of Combined Fish Diet 

iHi:'K(;  milligrams per k'lopain Potential Sediment PRG 

E L C R   10 J ELCR  10"' ELCR-IO* 
I h PRCi foi (omhinerl Fi.sli Dicl is the arirhmclii: mean nl I cPRdv I'm the mdn iriual specie* oncern (mg/Kc) (me/Kg) (mfi/Kc> 

Individual specici PRGs were deiivcri assuming ilial specie is the sole coitiponcnl ot Hie I' h did Bcnzofalpyrene IM 13.6 • M 
Shaded cells reflect assumed PRGs for largemouth bass at AHendale Pond (averag e of PRGs for Assapumpset Pond. Greystone Mill Pond, and Manton Pond) 4.4.DDE T  i 0 t2 

Aroclor-1254 056 00M o.odit' 
Aindor-I2n« I.I O.M p.'oii 
Dieldrin 0.1$ i ^ 0.01» ** "&001S 

Technical Chlordanc 0.75 "ihf 
Toplanai PCB TEO rj.oooooji'i OJIOOOpOM} . 0.0OMO0OU5.. 

2.A.7.».TrDD 0.OO0O5J OOOOOOM 



IScenai o Tnne.fr line. 

Mcdm 71: Biota 

lExpost re Medm n: ( 

Exposure 

Point 

ASSAFUMPSET 

CRF.YSTONE 

ALLENDALE 

LYMAN MILL 

c me H/Fiil ne 

01 i tm ed Fi h Did 

Chemical 

of 

Potential 

Bci1ZOM)P>lCnC 

4.4.DDF 

•\i<x.lra.l254 

Amclor 1 26X 

DicMiin 

Technical n i l o M n i e 

Coplanai PCBTF.Q 

2..'.7.».TCDD 

Renzofaipyrcnc 

4.4.DDF. 

Aroclor-1254 

Aroclor. 126X 

Dicldrin 

Tcdinical riilorriine 

Coplanar Pf"R TEO 

2.1.7.X.TrDD 

Bciutfalpyrcne 

4.4.DDE
 

Arnclnr-1254
 

Araclor.l26K
 

Dicldnn 

Technical rhlontane 

Coplanar PCB TF.Q 

2 .V.«-TrDD 

RcnjoliOpyrcnc 

4.4-nDF. 

Aroclor-12.« 

Aroclor-1 26X 

Oiclrlnn 

Technical rhlnrrlanc 

CopllnarPCBTEy 

2..l.7.X-K'Dr> 

Table 4-2
 

Derivation of Sediment Human Health Preliminary Remediation Goals Based on Combined Fish Diet for Children - Non-Cancer Risk
 

Preliminary Remediation Goals Report • Human Health 

Centreriale Manor Restoration Project Superfund Site 

North Providence. Rhode Island 

\merican F.cl liatcri While Sucker / Brown Bullhead Larcemouth Bass 

Sediment PRO Sediment PRO Sediment PRC. 

H I - 0 .  1 III- 1 i l l  - in I I I - O .  I H I   1 HI = 10 HI -0.1 HI  I H I   10 HI -0 .  1 

(mc/Kc) (me/Kin (mg/Kc) (mg/Kg) (mg/Kg) (mg/Kg) (me/Kc) (mq/Kg) (me/Kg) (mg/Kg) 

•IXJK4 'IK2S4I «.l(W S10XO Kinimi K5K7 KSKIi* X5X66.1 X90X 

o n v. 0 V, i r  , 01151 0 5  ' 5 1 0 I! 1 5 1 4  7 0.07'l 

(w i l l 0 II I i 0 022 0 2  2 2 2 II1H2 0 12 V2 0.022 

ninl«4 IHK4 0 <  4 0 00h 0 05X 1I5K 11 00X4 0.0X4 0 X  4 00065 

(102V O 2  « 2« 0 04 1 0 41 4 1 OllftO nt,t\ 6.11 0 04 ' 

l inn 7 0 S7 K.7 1) |(1 1 (1 10 0 15 1 5 15.1 0.1 1 

*)f,2<) 9ft2t>.l ')62'I25 KO52 KO52O 805201 I X 7 1 | l«7.1| l 1X7.1110 12H7 

0.02(1 0.2* 2 f  . 0 017 0 17 1 7 0 14 1.4 14 0.061 

0 0041 0 041 0 d ! 0.0044 0044 0 44 (1(110 O.'O VO 0 01.1 

0 0067 0 067 0 (.7 0.012 0.12 1.2 0 027 027 2.7 0.015 

11.(1 IJ 0 15 1 5 0.01K 0..1K l.M O.K. 1.6 16 0.071 

024 2.4 2.17 0 21 2.1 21 > 1  0 '0.2 102 12 

I'I2"(I I')27W l')27%l uii.™ 1 KS.17X 1 Xf. 17X5 <W2S6 99M5 9 992*58.7 J5949_ 

no »5 0 15 1 5 0027 0.27 2.7 01 1.1 0.05)T 

(1.0044 0.044 0 44 0001 1 0.011 0 11 00 (12 j,2 'd.mo 
0 011 o.ii 1 1 0.011 0 II 1 1 DO 02 0.010 

' . •  * 

0 020 0 20 M  l 01)20 020 2.0 01 1.0 103 0.041 

0.2* 2 f  . 2C-! (I21 2.1 22ft 16 I5.S IJS.4 0.S9 

l'..«2 IA5KI1) 1^5X144 <)7'>« <n<nt, 47»)7M 120Xft 120X61 12OX6OX 12X22 

0 IU? 0 45 4.5 0 02') 0 24 2.') 0 17 1 7 16 X 0.0X1 

0 0070 0.(17(1 0 70 0 0027 0 027 0 27 0 0 | 1 0 11 1.1 00075 

0 011 0 11 1.1 0007K 0.07H 0 7K 0020 0.20 20 0.014 

l l 02? 0 25 2 5 0 010 0.10 1 0 0 |f i 1.6 15.^ 0 071 

0 20 20 I'lK 0 14 1.4 14 1 (15s 5 6 556 0.10 

Combined Fish Diet
 

Sediment PRC
 

H I - 1 

(mg/Kg) 

XW77 

0.71 

0.22 

0.065 

0.4.1 

I.I 

121.'75 

0 61 

i n 

0.15 

0.7| 

11.6 

I3W87 

1« 
0090 

<U0 
0.48 

ts 

12X211) 

0.XI 

0.075 

0.14 

0.71 

1 0 

H I - 10 

(mg/Kg) 

IO076X 

7 ') 

2.2 

0.65 

4 . 1 

I I 4 

121.1745 

6 1 

1 1 

15 

7 1 

116 

IS9486S
 

58
 

090
 

2.0
 

4 8
 

69.1
 

I282IXK
 

X 1 

0 75 

1.4 

7.1 

10 

MACTEC Englot.rlng and Consulting. Inc. 
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Table 4-2
 
Derivation of Sediment Human Health Preliminary Remediation Goals Based on Combined Fish Diet for Children - Non-Cancer Risk
 

Preliminary Remediation Coals Report - Human Health 
Centredale Manor Restoration Project Siipcrfund Site 

North Providence. Rhode Island 

IScenar o Timcfra me: C menl/Fultiie 
Medui 71: Biota 

|E.vpos re. Me-dm n: Col ibincd Fish Rid 

Exposure Chemical 

Point of American Eel based White Sucker / Brown Bullhead Largemouth Bass Combined Fish Diet 
Potential Sediment PRC Sediment PRG Sediment PRG Sediment PRG 
Concern 

H I ' O .  I H I  - 1 H I  - 10 HI »0.l Hl-I H I  - 10 HI  O.I H I  - 1 H I  - 10 H I - O .  I HI = 1 H I  - 10 
(mr/Ke) '""ii'&JiL. (mc'kcl ( m j / K j )  ̂  Jjng/Ki) (mc/Ko) (mp/Kc) (me/Kg) (mc/Kc) (imi/Ko) (mclKe) imc/Kc) 

MANTON Benzofajpyrene NE NE NE NE NE NE 246.X 24GX0 246X04 24(,S 246X0 24fiX04 

4.4-DOE NE NE NE NE NE NE 0.050 050 5.0 0.050 0.50 5.0 

Aroclor-1254 NE NE NF. NE NE NE 000IX 0.0 IX 0.18 0.001X n oi K 0 18 

Aloclor-12M NE NE NE NE NE NE NE NE NE NE NE NE 

Oicldrin NE NE NE NE NE NE 0.0X7 0.87 X.7 0.0X7 0.87 87 

Technical Clilordanc NE NE NE NE NE NE NE NE NE NE NE NE 

Toplanar PCB TEO NE NE NF. NE NE NE 

2..1.7.X-TCDD NE NE NE NE NE NE . . . 

DVERVIULF. Benzrfalpyrene 1 1 151 II1510 1 1 15')04 NE NE NE NE NE NE 11151 11 1590 IMS'XM 

4.4.DDE 0 054 0.54 5 4 NE NE NE NE NE NE 0.054 0.54 .1.4 

Arodoi-1254 noon (i n.i i o.'l NE NE NE NE NE NE 0.0011 0 011 O..< 1 

Arnclor-12 ft* (1.(12(1 (1.20 20 NE NE NE NF NE NE 0.O20 0.20 2.0 

Dieldrin 0011 0 1 1 I  I NE NE Nfi NE NE NE 0 0  | 1 0.11 t.l 

Technical Chlnrdanc NE NF NE NE NE NF. NE NE NE NE NE NE 

foplanar I-CB TF.Q NE NE NE NF. NE NE 

2JJ.*-TC0n NE NE NE NE NE NE 

— No PRG calculated Chemical of Cenmetric Mean 
NE • IK* eviiuateri Potential Combined Fish Diet 
mg/Kg • milligrams per kilogram Concern Sediment PRG 

H I   1 
( I ) PRO for Combined Fish Diet is the antlmiclic mean of the PRCis foi llic mriivkiiial species (mc^Ko) 

Individual species PRHs were derived assuming [Imi species is tlic sole cninpoticni of the t'l^h diet. Rc»z^i»lp>Tciie 92064 

Shaded cells reflect assumed PRGs for largemouth bass at Allendale Pond (average of PRGs for Assapumpset Pond. Greystone Mill Pond, and Manton Pond) 4.4DR6 0.H 

Arodm.1254 0.0M 

•\IOCIIM-I2''>« 0,14 

Dicldlin 0.46 

Tci-hnic.il Chlorilanc 4.1 

CrplaiMi P fBTEO 

2.1.7.K.TrDD 

MACTEC Engln««rfng ind Con»ultlng, Inc. 

51226.27 

http:51226.27


Table 4-3
 

Derivation of Sediment Human Health Preliminary Remediation Goals Based on Combined Fish Diet for Adolescents - Non-Cancer Risk
 

Sccn.il o Tnnefr.i nc: f t 

Mcdm TV Biota 

Fvposi re Mediui V (nil 

Exposure
 

Point
 

ASSAPHMPSET 

GREYSTONE 

AI.LENDALE 

LYMAN MILL 

rrenl'Fm ire 1 

bincrt Fi< h Did 1 

(hemica l 

of 

Potential 

( oncern 

Bcnzo(a)pyicnc 

4.4-DDE 

Aroclra-1254 

Arnclm-I26K 

Diclnnn 

Technical (hlordanc 

Coplanar PrB TEO 

2..V7.K.TfDD 

Benzol a ipyr enc 

4.4.UDE 

Aroclor-1 2 54 

Aioclor-l2ftX 

DieMrin 

Technical Chlornane 

Coclanai PCB TFO 

Benzofalpyrene 

4.4.DDE 

Aroclor. 1254 

Aroclor. 126X 

DicMrin 

Technical Chlordane 

fonlanar PCB TEO 

2..V7.8-TCDD 

Bcnzrrfalpyrenc 

4.4.DDF 

Arocloi.l2<4 

Aroclor-12ftX 

Mcldrin 

Technical fhlnrflanc 

( oplanai PCB TIO 

2.V.X.TTDD 

I I I - O . I 

(mc'Kc) 
14901
 

II II5«
 

0 0|T
 

0 00 K 1
 

0 042
 

o n 

14599
 

1,(119
 

II ll(lft<
 

0 010
 

(1 022
 

(1 ift
 

29210
 

0 054
 

0.0067
 

0.04ft
 

0 010
 

0 40
 

25140
 

OOftx
 

0 01 1
 

0019
 

0 017
 

0 HI
 

American F.el Im-cd
 

Sediment PRO
 

H I - 1 

(mc'Kc) 
I49OI1
 

I15«
 

O . I ' 

0 0X1 

042 

1.1 

141992
 

II 10
 

(I O6.<
 

0 10
 

0 22
 

' f t
 

292 104
 

054
 

0 067
 

0.4ft
 

0,10
 

4 ( 1 

251404 

OftX 

0 1 1 

n 19 

0 . " 

1 0 

M I = in 

(mc'Kc) 
149(11 14 

< <
 

1 '
 

o y I
 

4 2
 

IT <
 

|4<9.| |9
 

1 9
 

0 65
 

1 (I
 

2.2 

159
 

29210IX
 

54
 

0ft7
 

4.ft
 

VII
 

19X
 

25 140.1.5
 

U 

I I 

1 9 

1.7 

Preliminary Remediation Goals Report • Human Health 

Centredalc Manor Restoration Project Supcrfund Site 

North Providence. Rhode Island 

Whin Sucker ' Rronn Bullhead 

Sediment PRO 

l a i c c n i d i i l l  i Bas< 

Sediment PRG 

C omhlned Filh Diet 

Sediment PRO 

HI = 0.1 

(mc/Kc) 
12<9ft 

0 OK! 

0 014 

(I 00X7 

0 0ft2 

0 Ift 

H l  = 1 

(mc'Kc) 
I259ft(l 

(I K| 

(1 14 

0.0X7 

0 62 

1  6 

HI = 10 

(mc'Kc) 
I259COI 

K ! 

1  4 

0 X7 

ft2 

IVft 

HI =0.1 

(mc'Kc) 
i .mi* 

0 22 

0 (149 

( K i l  l 

0091 

0 2  1 

HI ' 1 

(mc'Kc) 
1 Ml 1X4 

22 

0.49 

0 11 

0 91 

2 1 

Hl = 10 

(mc'Kc) 
1 101X44 

22 i 

4  9 

1,1 

9 1 

22 9 

HI = 0.1 

(mc/Kc) 
115(15 

0 12 

l l .O l l 

00099 

0 065 

0 17 

H I   1 

(mc/Kc) 

1 15052 

1 2 

o  n 

0.099 

0 65 

1.7 

I22OX 

0 02< 

(1 OOftft 

(1 019 

0 05X 

0 12 

122079 

0 25 

0.066 

0 19 

0.5X 

V2 

I22O'S9 

2 5 

0 ftft 

1  9 

5.x 

12.1 

28199 

o 21 

0.04ft 

0.042 

024 

4 ft 

2819X8 

2 1 

046 

0.42 

2.4 

45.8 

2819876 

21.1 

4 ft 

4.2 

24.4 

45ft 

1X402 

0 092 

0020 

0.021 

0.11 

1 8 

184019 

0.92 

020 

021 

I.I 

17,5 

28257 

0.041 

0 001ft 

0.017 

O.O.I 1 

0,14 

282574 

0 41 

0016 

0.17 

0,11 

1.4 

2X2.5718 

4.1 

0 Ift 

1 7 

VI 

14,1 

1.W53.0 

0.2 

0.0 

0.0

02 

2.4 

. 

IJ0J.10 2 

1.7 

03 

0.3 

1.6 

J4 0 

1)053019 

\fa 
33 

2,7 

156 

240.S 

24180 

AO88 

0.0137 

0.030 

0.07} 

I.M 

241803 

0.88 

0.137 

o>o. 
0.72 

' I0J 

14X54 

0 044 

0.0041 

001  2 

0 04ft 

0.22 

14X545 

0.44 

0.041 

0.12 

046 

2.2 

14X5447 

4.4 

041 

1.2 

4ft 

21.7 

1X124 

0 26 

0.019 

0 011 

0 242 

0X4 

IK124I 

2.6 

0 19 

0,11 

24 

84 

IK12406 

25.5 

1.9 

.1.1 

24.2 

84.1 

19440 

0.12 

0.011 

0.021 

0.11 

0.45 

194196 

1.2 

0.11 

0.21 

I.I 

45 

H I - 10 

(mo/Kc) 

H5O52O
 

119
 

11
 

0.99 

6.5 

17 1 

1X40195 

9.2 

20 

2.1 

108 

175 

2418026
 

8*
 

137
 

J.0
 

72
 

104 8
 

194.196.1 

12.2 

1 1 

2.1 

10. X 

454 
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Table 4-3
 

Derivation of Sediment Human Health Preliminary Remediation Goals Based on Combined Fish Diet for Adolescents • Non-Cancer Risk
 

Preliminary Remediation, Goals Report • Human Health 

Centredale Manor Restoration Project Superfund Site 

North Providence. Rhode Island 

llScenano Tiineriamc : Tun em/Fin •me || 

Medium; Biota 

llExposure Medium: tomb incd Fi sh Diet 0 

Exposure Chemical 

Pninl of \mcrlciin Kel based Wliitc Sucker / R.o.vn Rullliead Lurgemnuth Bass ( nmhined Fish Diet 

Potential Sediment PR(i Sediment PRfi Sediment PRO Sediment PRG 

( rincern 

H  I =0 ,  1 III • 1 H I   10 HI -0.1 H I  * 1 H I   10 HI -0 .1 H I  - 1 H I   1(1 Hl-O.l H I  - 1 H I   10 

(mg/Kg) (mc'Kc) (mg/Kg) (mc/KM (mg/Kg) (mg/Kg) (nig/Kg) (mg/Kg) (mg/Kc) (me/Kg) (mg/Kj^ (mg/Kg) 

MANTON RcniMalpyrtnc N  F N  F N  F N  E N  K N  F »74: 17411 174|Xft 1742 174 1') 174IXG 

4.4.DDE N  K N  t N  F N  E NE NF 1107ft 0 7ft 7 ft 0 07ft 0 7ft 7 f  t 

Arocloi-1254 NF; NE N  E N  t NE NF 0 002 0 0J7 0 27 110027 0.027 0.27 

Aroclnt.lJHK N  F NF N  F NE NF NE NE NE N  E NE NE NE 

Dicldrin NF N  E N  E NE NE NE 0 11 1 1 11 2 0 11 |  1 IV2 

Technical Clilordanc N  R NE NF NE NE NE NE NE NE N  E NE N F  . 

Coplanar PCB TEO NI: NF N  E Nt NE NE 

2.v7.».Trnr> M: NE N  F NE NE N  E 

DYERVILLE Bcnzo(a)pyierte I A»H 'i l f t
(
>IX5 K>'HXM NE NE NE NE NE NE 1 ft91l) IMIX5 1641X54 

4.4.DDE n dm 11 K| I .  I NE N  E NE NE N  E NE o.rtHi 0.x 1 K.I 

Aroctoi-1254 (1 (HI4A (l.(14f. 0 4ft NR NE NE NE NE NE n.orwfi 004ft 0.4f. 

Aroclor. 12ftK n.nw n io i  n NF. NE N  E NE NE NE n.n.io o.in .i.n 

DicMnn n oi ft n in I ft NE NE N  F N  E NE NE noiii n.ift 1 ft 

Technical C'hlordine NE NE NE NE NE NE NE NE NE NE NE NE 

foplanai PfB TEQ NE NE NE NE NE NE 

2.<.'.K.Trr>D N  E NE N  E NE NE NE 

... No PRC, calculated 

NE • not evaluated 

Shaded cells reflect assumed PRGs for largemouth bass at Allendale Pond (average of PRGs for Assapumpset Pond, Greystone Mill Pond, and Manton Pond) 



Table 4-4
 

Derivation nf Sediment Human Health Preliminary Remediation Goals Based on Combined Fish Diet for Adults - Non-Cancer Risk
 

Scenario Timeframe: 

Medium: Biota 

Exposure Medium; C 

Exposure
 

Pninl
 

GREYSTONE 

ALLENDALF. 

LYMAN MILL 

Currcm/Fut ne 

nn.hn.ed Fi li Die! 

Chemical 

of 

Potential 

Concern 

•M-riDF. 

Aiocloi-1254
 

ArocltM -12t-x
 

DiclHrin
 

Technical Chlnirianc 

Coplanar PfB TEQ 

2.1.7.X-TC'DD 

Benzolalpyrenc 

4.4. DDR
 

Amclnr-1254
 

Aioclor-126X 

DieMrin 

TechtiTcal Chlordanc 

foplanarPrBTFQ
 

2.1.7.X-TCDD
 

Betizolalpviaic
 

4.4-DDE
 

A.ocloi-1254 

Amclot.|2Mt 

Dicld.li. 

Technical rhloiHaiic 

Oplanir PC'B TEO 

2.1.7.X.TCDD
 

BenzWalpyicnc
 

4.4.DDE
 

Vnclor 1254
 

Aioclnr. 126M 

Dieldmi 

Technical < Mmdanc 

f "planar ITS T! Q 

2.V.x.KDr> 

Preliminary Remediation Goals Report  Human Health 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

American Eel b»«e<l Whin Sucker / Brown Bnllhoad Largetnoutli Bass Combined Fish Diet 

Sediment PRO Sediment PRG Sediment PRG Sediment PRO 

Hl-n.i H I   1 H I  - 10 HI -O.  I HI  1 H I   10 Hi = n.i H I   1 H I   10 H I - O .  I H I  - 1 H I   10 

(mc/Kj) (mc/Kc) (mf/Kc) (mc/Kc) (mc/Kc) (mp'Kf) (mc/Kc) (mc/K,n) (mc/Kc) (mc/Kc) (tnj/Kjj) (mc/Kc) 
1 < 1<>X I51'I7V |<WK4 1 ») 15') IUH5XX 1 1452 114524 114521X 111554 1.115517 

o ov. OIK4 021 2.1 21.0 0 12 1.2 12 1 

O O  P n 17 1 7 0.015 0 15 1 5 n 1151 0 51 5 1 0.014 0 14 1  4 

nniix4 0 0X4 (ISJ o.onw 0 O'JO o.nn nnn n l.i 1,1 0 010 0.10 1 0 

01)4.1 0 41 4 1 0 0A4 0 d  4 ( v  4 (1014 O'M 1.4 0 067 0 67 6 .7 

0 14 1 4 11.7 0 Ifi 1.6 In 2 o.24 24 2.V7 n.m 1 X P .  X 

150X6 IJIW5X 15(111581 I2M5 I2AI4S I2M4K2 2') 145 211454 21145.11 11015 110151 1101515 

0 040 l l d l  l 4 ( 1 0.02f, n 2ft 21' 0 22 22 22.0 0015 0.15 1  5 

ooo*7 0 0IS7 (>(,7 (1 OOftK 0 DIM OM (1 04 K 0 4X 4.x 0.020 020 2.0 

on I I o II 1 1 OOI'I 0.11 l.'l (1 0 4  1 0.4.1 4.1 0024 0.24 24 

0.02 < 0 . 2  ' 2  ' ii.nwi 0 M) (.11 "25 2 5 25.2 0 1 1 I.I I I 2 

0 '  7 1 7 17.1 n  n 1.1 1 1  4 4 .  7 47 1 4 7  1 IX IS 1 IX | 

1021K 102(147 102(14 71 2'HI'n 2'>l't')2" IJ.'M.H 155547.9 ISM47H.7 241S6 24986.1 249X627 

n 05< (155 " . II 1142 0 42 42 0.2 1.8 I7.« 0.091 0.91 9.1 

0 0(161 n o(,'i I) W I IOOP (1 (117 n r o.o 0.3 3.4 0.0141 0.141 1.41 

0 04X II.4K 4 X OO|» (1 IN 1 » 0.0 0.) 2.8 0.031 0,31 
..... 

n m  i O  M 1 1 nni2 0 12 i 2 02 1.6 16.1 0.07J 0.75 ' IS 

n 4i 4 1 41 1 0 « 1.5 15 4 2.5 24.K 248.2 1.08 lO.S 108..1 

2517K 25')7K4 Z5TO17 I.5K0 15 !4')A I5!4'tfc2 1X915 1 X1.141 IX114K6 200XS 200X76 200X761 

nnTi (1 71 7 1 0045 (1.45 4 5 0.2* 2  6 26.4 0 |  1 11 12.7 

no i  l 0 I I | | 0 (1042 11042 0 42 1) 020 0 20 20 0012 0.12 1 2 

0 020 0 20 2 n (I (1 1 2 0.12 12 0012 0.12 V2 0.021 0 21 2.1 

0 (H<> () l<> i') 11.1)4 7 047 4 .  ' 0 25 2.5 250 0.1 1 1 1 11.2 

n >  l 1 1 M 1 0 22 2.2 22 4 0.S7 X.7 X72 047 4.7 469 

MAC TEC Englntartng and Consulting, Inc. 
S122S2T 

P We-OVTXOE-NAE>£arl*ta\C«nlradaWTMk27-HH PHGi\HH PBGt Jury 200SV 

Copy of PRO C*CUl«ont2«W»ni irt*. TBL4-4SO CFQ Ml Mutt 
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Table 4-4
 
Derivation of Sediment Human Health Preliminary Remediation Goals Based on Combined Fish Diet for Adults - Non-Cancer Risk
 

Preliminary Remediation Goals Report • Human Health
 
Cenlredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

(Scenario Timenams: Current/Future 

Medium: Riola 

Exposure Medium: Combined Fish Diel 

Exposure Chemical 

Point of American Eel based White Sucker / Brown Bullhead Largemouth Bass Combined Fish Diet 
Potential Sediment PRG Sediment PRO Sediment PRG Sediment PRG 
Concern 

Ill-O.l H I  - 1 iii = in H I - O . I H I - 1 H I - 10 Ill-O.l Hl-I H I - 10 i l l -O . I H I " 1 H I - 10 
(mg/Kp) (me/Kg) (mD/Kc) 'rnjiJ&fiL- (rnc/Kfl (njjj/Kf) (mp/Kcl fmij/Ki!) (mf/Kel (mn/Kc) ^Jmj^KE) (mc/Kc) 

MANTON	 Benzoffalpyrcnc NF NE NF NE NF NE .*HK7 1867 1S666 lXC,r>54 

4.4-Dr)E NE NE NF NF NE NE 0 7H 7.K 0.07K 0.7X 7.X 

Arnclor 1 254 NF NR NI; NE NF. NE 0 0027 0 027 027 0.0(127 n f)27 0.27 

AiOClot-l2KX NE NF NE NE NE NE N  E NE NE NE N6 NE 

DieMnn	 NE N  t NT NF NE NE 11.14 1.4 I.V7 0.14 14 H 7 

Technical rhlonhnc NF NE NE NF NE NF NE NE NE NE NE NE 

Copljnar POR TFQ NF NF NF N'F NE NF 

2..1.7.X.TCDD NE NE NT NE NE NE 

DYERVILLE	 Renzoffllpyrctie P4K2 I74»2« NF NE NE NE NE NE 174X2 174X25 I74«25O 

4.4.DDE II 0X4 0 X  4 S 4 NF NF NE NE NE NE 0.0H4 084 x-4 

Aroclni-. 1254 n OO4K 0 O4K (us NE NE NE NE NE NE HOMX 004X 0 4K 

Arnclor. 12(W iimi fl M ' l NE NE NF NE NE NF 0 0<l on 1.1 

Diddrin n 17 1 7 NE NE NE NE NE NE 0 017 0 17 1 7 

Technical Cliloidanc NE ME N  F NF NE NI? NE NF. NF NF NF NE 

foplanjr PCB TEQ NI- NE NE NE NE NE
 

2.1.7.K.TCDD NE NE NF NE NE NE
 

NE • not e 

mjj/Kj; • milligrams per kilogram 

(1) PRO \QV Coninincd Fish Diet is flic Antlunctic ITCSII ol tl̂ c PR(i^ toi the frK îvidn l̂ specie fnHH'irtiifll species PRO^ ^rci't den^ ctl fl.^Mittiinc 0\ftt species is the sole comnoTicw ot [he flsfi Hict
 

Shaded cells reflect assumed PRGs for largemouth bass at Allendale Pond (average of PRGs for Assapumpset Pond, Greystone Mill Pond, and Manton Pond)
 

Copy of PUG C«tcul«lk)nt:*ll 

P»gt 2 of 2 
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T»bl. 5-1
 
Comparison of Combined Fiik Di»t Sediment Preliminary Remediation CoaU (PRGi) (AU Exposure Areas)
 

lo Background Sediment Concentration!
 

Preliminary Remediation Goals Report • Human Health
 
Ceatredale Manor Restoration Project Superfnnd Site
 

North Providence, Rhode Island
 

Cheaalcalef Geometric Menu Background Sediment Data 
Potential Combined Fish Diet Greystoae Mill Pond 
Concern Sediment PRG 

ELCR-10-4 ELCR -10-! 1 ELCR -10-6 HI-I Minimum " I Maximum j™ Mean 

JouodXivnm 140 14 0 1.4 94.756 0 10 31 1.4 

1.4-DDE 1 1 Oi l 0.01 0.56 00011 0031 0.0060 

Arodor-1234 046 O.M 0.005 O.*H 0023 0 31 0.15 

Anclor-1261 12 o . i : 0.012 a.14 0022 0 2S 0.14 

3leldrla 0 16 002 O.M! 0.40 00011 0 0051 0.0026 

recWcalChlerdane 51 OJI • ess 3.1 015 063 0.40 

CoplanarPCBTK) 4.31-07 4.JE4I 4JI-W — 2 5E-O5 2 5E-O3 2.5E-O5 

2.3,7,1-TCDD 4. IMS 4.IE-06 4.1M7 - 4 3E.O7 I7E-0S 1.5E-O5 

Boldcd PRO valuei indicate that they aretower thai the maximum detected concentration m tte badwvund daUM. 

m i *  ! • milli(rams per tikjpim 

Chemical of Geometric Mean Arithmetic Mean 

Potential Cembwed Fish Diet Combined Fish Diet CembiMd Fish Diet 

Concern tPRG Sediment PRG Sediment PRG 

A u a p u m p M  t Grvyston* Altondal* Lyman Mill Manton Dyervill* 
Pond Mill Pond Pond Pond Pond Pond 

ELCR-io-* ELCR  W1 ELCR-10-* ELCR -10"* ELCR  W ELCR-W ELCR •  W 1 ELCR -10"* 

(mtVKr.) (mfyKi) (mt/Kt) (mKt) (mt/Kt) (mt/Ki) (mt/Kt) 
lenzo(a]pyrene 132 110 211 190 36.6 165 140 164.1 

4,4-DDE 15 12 0 59 1.3 10 10 1.1 1.1 

Arodoi-1254 11 I.I 022 0.60 0.14 025 0.46 07 

Arodor-1261 0.53 1) 1.7 11 NE 16 1.2 1.2 

3icldrin 0 17 029 0.011 0.2° 0.35 004] 0.16 0.2 

Techakal Cklordane 2.1 21.4 4.3 3.5 NE NE S.I »4 

CopUnarPCBTCQ NE 55E-O5 itE-ta I9E-0S NE I9E-09 4.3E-O7 1.9E-0S 

2,3,7,1-TCDD 4.3E45 IIE-04 4JE-O5 5.7E4S 14E-O4 4.4E-06 4IE45 7tE*5 

Cheaakalof Eeometric Mean Arithmetic Mean 
Potential Combined Fish DIM Combined Fish Diet 
Concern Sediment PRG Sediment PRG 

Aaaapumpaet Grayston* AlkNidak) Lyman Mill Manton Dyervllte) 
Pond Mill Pond Pond Pond Pond Pond 
Hl-I Hl-I H I - 1 H I - l H l - l HI-I H l - l H I - 1 

fme/Ki) (nti/Kil fmc/Ka) (mi /Kf l ( IM/KI) fml /Ka l (mt/Ka) (mf/Ki> 

9cnzo(a]pyrcnc •9.077 121.373 IS9.517 I2S.2I9 24.610 111.590 94.756 110.755 

:*oot 079 0 61 0.31 O i  l 0.50 054 0.56 0.59 

Arodor-1254 0.22 1.1! oon 0.075 0.011 0.031 0.056 0.0>] 

ArocloM26S 0.065 0.13 021 0 14 NE 020 0.14 0 13 

JitUrin 043 071 0.20 0.71 0.17 O i l 040 0.31 

Technical Chlordane 11 11.6 24 30 NE NE 3.1 45 

Copunar PCB TEQ — — — — — — 

2.V7.S-TCDD 

Boldcd PRO values Indicale thu they aretower Ihan Ihe maximum detected coKCianlim m llw badvmaid daUM. 
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Table 5-2 
Comparison of Combined FUh Diet Sediment Preliminary Remediation Goals (PRGt) (Allendale Pond and Lyman Mill Pond Only) 

to Background Sediment Concentrations 

Preliminary Remediation Goal! Report • Human Health
 
Centradale Manor Reitoration Project Superfund Site
 

North Providence, Rhode hland
 

rhemicalef Geometric Mean Background Sediment Data 
Potential Combined FUh Diet Greyilone Mill Pond 

encera Sedlmen] PRG 

ELCR-10-4 1 ELCR-KM Hl-I MUam 1 "TtaSnETT Ciimilrii Me— 
(mc/K<> 

leaaoMpynM 211 23.1 U 133.911 0.10 3.1 1.4 

1.4-ODE 0.96 0 10 0.01 030 ODD" 0.031 0.0060 

Awlor-1254 0J7 0.04 0.004 0.045 0023 0.31 0.13 

Arodor-1261 1.37 0.14 0.014 0.169 0022 0.23 0.14 

MeMrin 0.13 0 02 a.M2 0.379 00011 0.0031 0.0026 

Technical Cfcferdaiw 3.01 0.5* 0.054 27 0 13 063 0.40 

CootaarPCBTEQ 5.H-O7 line M K  9 — 2.3E-O3 23E-O5 2.3E-O3 

1,3.7,1-TCDD s.ot-w S.0M4 S.0M7 - 4.3E-O7 ITW3 1.5E-O3 

Bolded PRO y ih  m W k  M Ihu they He lower than Hie maximum detected ctauxMnUoo in the backxrawl diUKl. 

m i A  l • mllllmmi oer Ulopim 

Chemical e f Geenatric Men Arithmetic Mean 
Potential Combined Fiih Diet Combined FUh Diet Cembend FWi Diet 
Concern Sediment PRG Sediment PRO Sediment PRO 

At tupumpMt Grtyston* AlN>ndak> Lyman Mill Manton Oytrvill* 
Mill Pond Pond Pond Pond 

ELCR -10-* ELCR -10"1 ELCR - W1 ELCR -10"1 ELCR -10"1 ELCR- i C ELCR • IOJ ELCR  - W 
(nnVK>) (mt/Ki) (nwfM <mt/Km) 

SeaxKltpynne 211 190 231 233.4 

M-ODE 0.59 1.5 0.96 I.I 

Andor-1134 0.22 0.60 037 0.4 

Aroclor-1261 1.7 I.I 1.37 1.4 

Jietdns OOtl 0.29 0 13 0.2 

redmical Chlonlaiie 43 35 3.01 50 

CoplaMrPCBTEQ I.IE-M I9E-03 5.IE-O7 93E4K 

2.3.7.I.TCDD 43E-O5 5.7EJ)3 5.OE-O3 5.OE-O5 

Chemical of Geometric Mean Arithmetic Mean 
Potaniial Cembhwd Fbh Diet Combined Ftah Diet 

Sediment PRG Sediment PRG 
Aa»apump»et Grayaton* Allendale Lyman Mill Manton OytrvllH) 

Pond Mill Pond Pond Pond Pond Pond 
Hl-I Hl-I Hl-I Hl-I Hl-I H l - l Hl-I H l - l 

(mVKi) (m/Ka) <ma/K() (me/Ka) <m*/K|) (mtVK.) (meVKi) 
SeunXilpyiwH 119.3(7 121.219 153.912 131,903 

4.4-ooe 0 )  1 0.11 0.30 0.36 

Araclor-1234 002> 0073 0.043 0.031 

Aioctor-IIM 0.21 0.14 0.169 0.17 

Mcldrin 0 20 0.71 0.379 0.46 

rednla  l aionlane 2.4 30 2,7 J.7 

CoplawPCBTEQ - - — 

2,).7.|.TCDD - - -
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Table 5-4 

Comparison of Combined Fish Diet Sedimenl Preliminary Remediation Coal! (PRCs) (Allendale Pond and Lyman Mill Pond Only)
 

In Background Sedimenl Concentrations Using the Alternative Combined Diet Approach Tor Allendale Pond
 

Preliminary Remediation Goals Report - Human Health
 

Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Chemical or Geometri c Mean Background Sedimen t Data 
Potential Combined Fish Diet Greystone Mill P >nd 

Sedimci t PRO 

ELCR-10 -4 II ELCR « 10-5 1 ELCR=1(W> HI = 1 Minimuir ~ |  | Mmmum II Geometric Mean 

WKz> II 1 (mz/Kz) (mz/Kz) (mz/Kz) || jmz/Kz) 1 (mz/KE) 

Bcn/«(a)pyrcnc 212 21.2 2.1 143.001 0 10 3 1 1 4 

4.4.DDE 131 0 13 04)1 069 0 00M 01)31 a •».« 

Aroclor-1254 0.67 0.07 8.007 0.08! 0 1123 (111 II 15 

Arudor-I2r.8 . 1.34 0.IJ 0.0IJ 0.I6S o 0 2 : 0 25 0 14 

Dicldrin • 0 . 2 4 ? , • : • ' , ~ ao2 8.(102 0.583 0.0018 O.IMLM (>0l2(i 

Technical CNontuic M3 , , , : / , 0.84 a.0M 4J 0 15 D h l 1)41) 

Coplaiui POB T t Q 2.01-05 2.0E-O4 ME-07 _ 2 5E-O5 2SE-O5 2.SEJI5 

2.1.7.8.TCDD 1.11-06 7JE-O7 4 1EJ17 S7E-II5 1 5EJI5 -
Boldcd PRG values n detected conccntni ion in the background data 

i l l i s n i i i i i per ki logram 

etric Mean hmetic Mean 

Combined Fish Diet ined Fiih Diet ibined Fish Diet 

Sediment PRG lent PRG 

Assapumpsetl Greystone Allendale I Lyman Miii|| Manton Dyerville
 

Pond || Mill Pond Pond Pond P Pond Pond
 
1 1
E L C R - 1 0 ELCR- 10"* ELCR- 1O" ELCR- 10* ELCR- 10" ELCR-10"1 

I <me/Kc) Imz/Kt) 

UctLio(a)p>rcnc 

DDE 

Aroclor-1254 

Aroclnr-12f.« 

Uicldrin 

Technical Chlordanc 

Coplanar PCI3 TEO 2.IE-O5 

2.3.7.8-TCDt) 9.0E-05 

ned Fish Diet 

lit PRt; 

Assapumpset ]|Greystone | Allendale Lyman Mill Manton Dyerville 

Pond Mill Pond Pond Pond Pond Pond 

Hl-i H I - 1 

(mg'Kzl (mz/Kz| 

I59.4S7 143.853 

05S 0.70 

n.cwo 0082 

0 21) 017 

04« 

f ~ 

6.9 



APPENDIX A
 
OUTLIER ANALYSIS FOR LIPID-NORMALIZED BIOTA COC
 
CONCENTRATIONS AND ORGANIC CARBON-NORMALIZED
 

SEDIMENT COC CONCENTRATIONS
 



LIPID-NORMALIZED BIOTA COC CONCENTRATIONS AND
 
ORGANIC CARBON-NORMALIZED SEDIMENT
 

CONCENTRATIONS WITH DETERMINED OUTLIERS
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ÎO

O
6-

0O
0O

-0
1-

W

 

A
P

C
-A

E
-4

O
O

7-
00

00
-0

1  
-W


 

A
P

C
-A

E
 -4

O
08

-O
O

0O
-O

1-
W


 

A
P

C
-A

E
ÎO
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Largemouth Bass Whole for Toxicity Equivalency-Birds 
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Largemouth Bass Fillets for 4,4'-DDE 

Grey stone 

P:\W9-GVT\COE-NAE\Battelle\Centredale\Task27-HH PRGs\HH PRGs July 2005\Outlier\ 
Largemouth Bass F2, LBF 4,4' DDE 
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Largemouth Bass Fillets for Aroclor-1268 

P:\W9-GVT\COE-NAE\Battelle\Centredale\Task27-HH PRGs\HH PRGs July 2005\Outlier\ 
largemo"'* Bass F2, LBF Aroclor-1268 



Largemouth Bass Fillets for Benzo(a)pyrene 

Assapumpset Greystone 

P:\W9-G\mCOE-NAE\Battelle\Centredale\Task27-HH PRGs\HH PRGs July 2005\Outlier\ 
Largemouth Bass F2, LBF Benzo(a)pyrene 
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Largemouth Bass Fillets for Mercury (methly) 
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Largemouth Bass F2, LBF Mercury(methyl) 
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Largemouth Bass Fillets for Zinc 

P:\W9-GVT\COE-NAE\Battelle\Centredale\Task27-HH PRGs\HH PRGs July 2005\Outlier\ 
Largemouth Bass F2, LBF Zinc 



Largemouth Bass Fillets 

P:\W9-GVT\COE-NAE\Battelle\Centredale\Task27-HH PRGsUHH PRGs July 2005\Outlier\ 
Largemoi'th Bass F2, LBF Toxicity Equivalency (PCB) 



Largemouth Bass Fillets Toxicity Equivalency (PCB) Birds 

0.0018 

P:\W9-GVT\COE-NAE\Battelle\Centredale\Task27-HH PRGs\HH PRGs July 2005\Outlier\ 
Largemouth Bass F2, LBF Toxicity Equivalency (PCB)B 
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Largemouth Bass Fillets Toxicity Equivalency (PCB) Mammals 
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Largemouth Bass F2, LBF Toxicity Equivalency (PCB)M 



• • 

Largemouth Bass Fillets Toxicity Equivalency Birds 

8.00E-03 

7.00E-03 
• 

6.00E-03 

I 
5.00E-03 

•2 4.00E-03 

| 

3.00E-03 
C 

o • 

O 2.00E-03 

1.00E-03
 
•
 

•
 

0.00E+00 
u. u. 4- 4 H LL : 4. ; u. H -F

 <
 

4- : H 1 t 4 4

co : co 

Groystone 

P:\W9-GVT\COE-NAE\Battelle\Centredale\Task27-HH PRGs\HH PRGs July 2005\Outlier\ 
Largemr' lvi Bass F2, LBF Toxicity Equivalency Birds 

-F
 



Largemouth Bass Fillets Toxicity Equivalency Fish 
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Largemouth Bass Fillets Toxicity Equivalency Mammals 
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APPENDIX B - EQUATIONS USED TO DERIVE HUMAN HEALTH PRGs 

FISH TISSUE PRGs - BIOTA CONSUMPTION BY HUMANS 

Receptor Cancer Risk = (child cancer risk + older child cancer risk ( adult cancer risk) 

CRreceplor = CR child + CRuMa child + CRadiih 

[C\fisH x EFchiu XEDMU xCFx CSFa x IRMU 
CKchiid = 

BWMUXAT 

where: 

[C]ri;,h = Exposure point concentration of the COC in fish tissue (dimensions: mass/mass, typical units: mg/kg). 

IR ~ Average daily fish consumption rate during the exposure period (dimensions: mass/time, typical units: grams/day) 
EF = Number of days of exposure during the exposure period divided by the number of days in the exposure period (dimensions: events/time, typical units: days/year). 
ED - Duration of the exposure period (dimensions: time, typical units: years). 
C ~- Appropriate units conversion factor(s). 
BW =- Body weight of the receptor of concern during the averaging period (dimensions: mass, typical units: kg). 
AT = Averaging Time (dimension: time, typical units: days). 

IC1/J.V* X EFolderchild X EDoldcrchild X CF X CSFa X IRoldcrchild 
CRolderchild -

BWoldcrchM X AT 

\C\fi*h X EFadul, X EDadul, XCFX CSFo X IRadul, 
CRadull = 

BWaduUXAT 

r« f EF child X ED child X IRchild EFolderchild X EDnldcrchild X IRoldcrchild EF adult X EDaduli X IRaduti \ 

V BW child + BWoldercluld + BWadul, " J 

substituting TRiecepior(target risk) for CRrecCptoi and PRGr,sh (preliminary remediation goal for fish tissue) for [C]r,sh, 

PRGfish X CF X CSFo ( EF child X ED child X IRchild EFaldccMU X EDoldcrMU X IRolderchild EFadul, X EDadul, X IRadul, 

A^T i BW child BWoUercUU B W 

and then solving for PRGf,sh, 
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APPENDIX B - EQUATIONS USED TO DERIVE HUMAN HEALTH PRGs 

PRGfish =
 
| EFchild X EDchild X IR child EFolderchild X ED older child X IRnldcrchild EFadult X EDadull X IRadul,
(EFck 

BWchUd BWaUercUU BWadul, 

The noncancer risk component of the PRG for fish tissue consumption is calculated for each age group of each receptor, 

TH I agegroup X RfD X AT X B Wagegroup
 
%roup —
 

CF X EFagegroup X EDagegroup X IRagcgnntp
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APPENDIX B - EQUATIONS USED TO DERIVE HUMAN HEALTH PRGs 

SEDIMENT PRGs - INGESTION AND DERMAL CONTACT 

Soil and Sediment Direct Contact Exposures 
The ADD received by a receptor via direct contact with soil (ADDSO1|) is the sum of the ADDs for exposure via the routes of dermal contact with the contaminated soil and ingestion of the contaminated soil. The same 
approach is used for evaluation of sediment contact. Possible inhalation exposures are evaluated as described below. Thus, 

ADD™,, = ADDdermai + ADDingnlion 

Dermal Contact. The ADD due to dermal contact with COC-contaminated soil and sediment (ADDdermai absoipi.on) may be calculated: 
_ DA™, xSAxEFx ED 

ADLh-'»""""^'»°» BWxAT 
and: 

DAnr,,, - [COC}so,, xAFx ABS x C 

Where: 
ADDdermai absorption = Average daily dose of COC received through dermal contact with soil or sediment during the period of exposure (dimensions: mass/massxtime, typical units: mg/kgxday). 
DAcveni = Dose of COC absorbed during each exposure event (dimensions: mg/crrr) 
[COC]SOii = EPC of COC in the soil or sediment at the exposure point during the period of exposure (dimensions: mg/kg) 
SA - Skin surface area in contact with the soil or sediment on days exposed (dimensions: cirT/day) 
AF ~ Mass of soil or sediment adhered to the unit surface area of skin exposed (dimensions: mg/cm") 
ABS = Absorption Factor; represents the fraction of COC that may be absorbed through the skin from soil or sediment (unitless) 
EF - Exposure Frequency: the number of exposure events during the exposure period divided by the number of days in the exposure period (dimensions: days/year) 
ED = Exposure Duration: the period of time over which exposure may occur (dimension: years) 
BW = Body Weight of the receptor of concern during the exposure duration dimension: kg) 
AT = Averaging Time (dimension: days) 
C = Appropriate units conversion factor(s) 

Ingest ion. 1'he ADD due to the incidental ingestion of COC contaminated soil or sediment (ADDinges,ion) may be calculated: 

[COC] .xIRxEFxEDxC 
~~ 

BWxAT 

Where: 
ADD.ngestion ^ Average daily dose of COC received through the ingestion of soil or sediment during the period of exposure (dimensions: mass/mass*time, typical units: mg/kgxday). 
[COC]S0,i = EPC of the COC in soil or sediment (dimensions: mass/mass, typical units: mg/kg). 
IR = Daily soil ingestion rate on days exposed during the exposure period (dimensions: mass/time, typical units: mg/day) 
EF = Number of exposure events during the exposure period divided by the number of days in the exposure period (dimensions: events/time, typical units: days/year). 
ED - Duration of the exposure period (dimensions: time, typical units: years). 
C - Appropriate units conversion factor(s) 
BW = Body weight of the receptor of concern during the averaging period (dimensions: mass, typical units: kg). 
AT - Averaging Time (dimension: time, typical units: days). 

„ . , ,, , x \COC\sci x IRoiti x EYMid x EDw,/w "  { CSFd x DAe.cn,,Mid x EVchiu x EDcuu x EFcuu x SAMU\(CSFa: \
Cancer r isked - - - " ' ' ' • >, ing, derm = 

AT ) I BW child x AT 
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APPENDIX B - EQUATIONS USED TO DERIVE HUMAN HEALTH PRGs 

^ \( CSFa X \COC\scd X IRoldcrchild X E F nlderchild X E D oldtrckiU \ ( CSFd X DAcvcn,, oldercluld X EVoUcrchild X EDoldercMU X EFoldcrMU X SAoUerchild \  \ 
Cai lCer HSkolderchild. ing. derm = + 

\{ BW *HereUU X AT ) { BWoldcrcUild X AT ) \ 

[COC\,cd X IRadul, X E F adul, X E D adul, \ ( CSFd X DAcen,. adult X EVadul, X EDadul, X EFaduh X SA 
C a n c e r riskaduii. ing. < 

BW adul, XAT  i BWadul, XATJ + =)] 

D/J,v,,» = [COC],«/ x /IF x /15S x CF 

( CSFo x IRc, x EF CMM x ED Mid \ ( CSFo x EF •«*««« x ED ^»MW j 
BW x /I T 

» X IRadul, X EFarfM/, X EDadul, 

( CSFd xAFxABSxCFx EVam x ED that x £Ff*m x= |COC>rf 

(CSFd X AF X / J B 5 X C  F X EVoldercluld X EDolderchild X EF olderchild X SAnldcrchild 

BWolderchildXAT 

( CSFd: / i f l S x C F x EVadul, X EDadul, X EFadul, X SA«dul, 

BWadul, X AT 

Rearranging, substituting PRGsed for [COC]scd and Target Risk for Cancer riskrecept<,r, and solving for the cancer risk component of PRGsaj, 
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APPENDIX B - EQUATIONS USED TO DERIVE HUMAN HEALTH PRGs 

TRsec 
PRGsed.c = 

CSFo X IRchild X E F clnld X E D ch,ld X CF \ ( CSFo X IRoUerekiU X E F olderchild X E D olda child X CF 

CSFox IRajuii x EF „<*,/, x ED,,,,,,,, x CF 

xAFxABSxCF <xJ$Ach,ld \
 

BWclnldxAT
 

<X AF X ABS X CF X F.Vaide, child X ED olderchild X EFolderchM X SA olderchild
 

BWolderclnldXAT
 

CSFd x /!/<' x ,4&S x C  F x £{/„,/„„ x £ 0 ^  * x £•/•'„*,/, x S/
 

BWMXAT
 

The noncancer (Hazard Index) component of the sediment PRGs are calculated as follows: 

\COC\scd X IRagegroup X E F agegroup X E D agcgroup \ ( DAevenl.agegroup X EVagcgroup X EDagcgroup X EFagegroup X SAagcgroup 
ndCXagegroup. ing. derm = 

RfDoXBVJ agegroupX AT RfDo X BWagegroup X AT 

Rearranging and substituting fCOC/sed x AF x ABS x CF for DAt 

. .  . l / - v ^ i M IR'SWHP * E F agegroupX E D agegroupX ( A F X ABS X CF X EVagegroup X EDagcgroup X EFagegroup X SAagegmup 

Hazard IndeXagegroup, ing, derm = \COC\sed\ + 
[{ RJDoXBW agegroupX AT ) { RfDo X BWugegroupX AT 

Substituting Target Hazard Index (THI) for Hazard Indexagegroupjngjderm and PRGsed,,,c for/COC/sed, and solving for PRGsednc, 

THI 
PRGsed.nc = 

CF X IRagegroup X E F agegroup xED,  <*• LLLJ a.eegroup AF X ABS X CF X EVngegmup X EDagegmup X EFatmgroup X SAa 

RJDoXBWagegrnpXAT i 
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APPENDIX B - EQUATIONS USED TO DERIVE HUMAN HEALTH PRGs 

SEDIMENT PRGs - BASED ON FISH CONSUMPTION AND BIOTA/SEDIMENT ACCUMULATION FACTORS 

The derivation of the sediment PRGs based on fish consumption and biota/sediment accumulation factors is a multi-step process. The steps are identified below. 
Step 1) Lipid-normalized chemical fish tissue concentrations will be calculated for each species at each exposure point consistent with the equation shown below. 

\Lipid\fisu CF\ 

where: 

[C]fish,in
 = Lipid-normalized chemical concentration in fish tissue (mg chemical/kg lipid) 

[C]ftsh = Chemical concentration in fish tissue (mg chemical/kg fish tissue as wet weight) 
[LipidJ/jy/, - Lipid concentration in fish tissue (mg lipid/kg fish tissue) 
CF1 = Units conversion factor (0.000001 kg lipid/mg lipid) 

Step 2) Mean lipid-normalized concentrations of each COC in each species at each exposure point will be calculated and compiled. Coefficient of variation will be identified for each COC, species, and exposure point 
combination. 

Step 3) Organic carbon-normalized sediment concentrations will be calculated for sediment at each exposure point consistent with the equation shown below. These concentrations are essentially chemical concentrations in 
sediment organic carbon. 

1 • \TOC\se* CF2 

where: 

[C]sed,om = Organic carbon-normalized chemical concentration in sediment (mg chemical/kg organic carbon in sediment 
[C]5ed = Chemical concentration in sediment (mg chemical/kg sediment as dry weight) 
[TOC]sej = Total organic carbon concentration in sediment (mg total organic carbon/kg sediment as dry weight) 
CF2 = Units conversion factor (0.000001 kg TOC/mg TOC) 

Step 4) The mean organic carbon-normalized sediment concentrations for each COC at each exposure point will be calculated and compiled. The coefficient of variation will be identified for each COC and exposure point 
combination. 

Step 5) Calculate BSAFs. The general equation for calculation of a BSAF is shown below 

where: 

BSAF = Biota-sediment accumulation factor (unitlcss) 
[C]fish.in ~ Lipid-normalized chemical concentration in fish tissue reported as wet weight (mg chemical/leg lipid in fish tissue) 
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APPENDIX B - EQUATIONS USED TO DERIVE HUMAN HEALTH PRGs 

[C]5erf,0Cn - Organic carbon-normalized chemical concentration in sediment reported as dry-weight (mg chemical/kg organic carbon in sediment) 

Step 6) The sediment PRG will be calculated for each COC at each exposure point for each fish species per the equation shown below. 

BSAF x \Lipid\fish 

where: 

= Risk-based target chemical concentration in fish tissue or preliminary remediation goal (mg/kg) 
\JOC]se4 = Mean total organic carbon concentration in sediment at exposure point reported as dry weight (mg total organic carbon/kg sediment) 
BSAF = Species-specific biota-sediment accumulation factor for the exposure point (unitless) 

= Mean lipid concentration in fish species at the exposure point (mg lipid/kg fish tissue) 

Step 7) The sediment PRG will be calculated for each COC at each exposure point for the combined fish diet per the equation shown below. Assuming equal contribution of each species to the combined fish diet, the average of 
the species-specific sediment PRGs is the combined diet-based sediment PRG. 

PRG scd. combined = 

where: 

PRGsed,species = Preliminary remediation goal (risk-based target chemical concentration in sediment) for an individual fish species (mg/kg) 
n = Number of fish species at the exposure point for which a species-specific sediment PRG was developed. 
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APPENDIX B - EQUATIONS USED TO DERIVE HUMAN HEALTH PRGs 

SURFACE SOIL AND BANK SOIL PRGs 

The cancer risk-based component of the soil PRG for the Fogarty Center is calculated as follows. Each of the parameters in these equations have previously been identified in the section addressing sediment direct contact 
PRGs. 

\(CSFoX[COC]soilX IRadul, XEFEF adul.X ED adulA ( CSFdX\COC\>nll_ 17 CSFo x[COC]soUXlRadul, X  adul, X  ED adul, \  ( CSFd X DAe*en,,adu,,X EVadul, X EDadul, X EFadui, X SAadul,  \ \ 
C a n c e r riskaduit. ing,dcrm = 11 i + i • 11- - + 

I BWaduhXAT ) I BWaduhXAT )\[{ BWadu,,xAT ) { 

Rearranging and substituting [COC]sed x AF x ABS x CF for DACVCni 

\( CSFoX IRadul, xEF adui, x ED adui,\ (CSFdX AFx ABS xCFx EVadul, XED*M,X EFadui, xSAadui,\]
Cancer risk*..,!*,*™ = \COC\sJ — — + — — 

LV OW adul, X A I J \ BWaduUXAl  ) \ 

Substituting Target Risk (TR) for Cancer risk aduit,ing,derm, PRGsoi|,c for [COC]50i|, and solving for PRGsoii,c, 

TR 
\( CSFo X IRadul, X EFadui, X  E D adul, \ < ( CSFdXAFXABSXCFX EVadul, X EDadul, X EFadui, X SAadul, 

The noncancer (Hazard Index) component of the soil PRG is calculated based on the following equations. 

\(\COC\soil X IRadul, X EFadui, X EDadul, \ ( DAc.cn,.adul, X EVadul, X EDadul, X EFadui, X SAadul,  Y] 
H a z a r  d Index^egroup. mg. derm = + 

[{ RfDoxBWadu,,xAT ) y RfDo x BWaduux AT  ) \ 

Rearranging and substituting fCOCJsoi, x AF x ABS x CF for DAevenl,agegroup, 

,^^, \( IRadui, x EF adui, x  ED adui,) ( A F x A BS x CF x EVadul, x EDadul, x EFadui, x SAadul, VI 
H a z a r  d IndeXa«cgrouP.ing,derm = \COC\soil\ + 

[{ RJDoxBWadunxAT j { BWad,,i,xAT  ) \ 

Substituting Target Hazard Index (THI) for Hazard Indexagegroup<ingijerm and PRGsolinc for [COC]%oi\, and solving for P/fC^,/,^, 

PRG— T H I 

I IRadul, X EFadui, X EDadul, | [ AF X ABS X CF X EVadul, X EDadul, X EFadui, X SAa 

{ RfDoxBV/ad«i,xAT j + { RfDo x BWaduux AT 
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INTERIM FINAL	 SECTION 1 

1.0 INTRODUCTION 

Ecologically-based Preliminary Remediation Goals (PRGs) were derived for the Centredale 
Manor Restoration Project (CMRP) Superfund Site based on risks identified in the Baseline 
Ecological Risk Assessment (BERA) (MACTEC, 2004). PRGs were calculated for chemicals of 
concern (COCs) in sediment, floodplain soil, and biota based on risks to the most sensitive 
receptors identified for each pathway and/or endpoint evaluated in the BERA. The PRGs that 
were developed relate specifically to bioaccumulation hazards, which are the primary hazards 
posed by the COCs to ecological receptors at the Site. 

The PRGs also incorporate risks associated with direct contact and incidental ingestion 
exposures. This ecological PRG document is Part II of the Preliminary Remediation Goals 
Report. Human health-based PRGs are presented in Part I. The following section summarizes 
the conclusions of the BERA, which were used as a basis for PRG development. 

1.1 CONCLUSIONS OF THE BASELINE ECOLOGICAL RISK ASSESSMENT 

The BERA evaluated potential risks to ecological receptors in four reaches of the 
Woonasquatucket River (Allendale, Lyman Mill, Manton, and Dyerville) (Figure 1-1 of Part I) 
Allendale, Lyman Mill and Manton contain riverine, palustrine, and lacustrine habitats. Although 
lacustrine habitat existed in the Dyerville Reach when this section of the river was impounded, it 
has been primarily riverine in nature since the breaching of the former dam. Risks were 
evaluated based on direct contact with and/or incidental ingestion of surface water, sediment, and 
floodplain soil, and the consumption of contaminated biota. Six assessment endpoint receptors 
were evaluated: 

•	 Aquatic and floodplain invertebrate communities 
•	 Demersal, omnivorous fish populations 
•	 Pelagic, piscivorous fish populations 
•	 Piscivorous wildlife populations 
•	 Insectivorous and vermivorous wildlife populations 
•	 Omnivorous wildlife populations 

Results of the risk evaluation indicated that the following endpoint receptors are possibly or 
probably at substantial risk of harm from exposure to site-related COCs in surface water, tissue 
residues, sediment, and/or floodplain soil as follows: 

•	 Aquatic invertebrate communities in lentic (but not lotic) habitats appear to be at 
substantial risk of harm. (Floodplain invertebrate communities were not found to be 
at substantial risk of harm.) COCs associated with the greatest risks to aquatic 
invertebrate communities at the Site relative to the background area included dioxins 
and furans, Aroclors, pesticides, and polycyclic aromatic hydrocarbons (PAHs). 

•	 Demersal, omnivorous fish populations may be at substantial risk of harm. Risks 
were based on an evaluation of the white sucker (Catostomus commersoni). COCs 
associated with the greatest risks to demersal fish populations at the Site relative to 
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the background area included dioxins and furans, dioxin-like polychlorinated 
biphenyls (PCBs), technical chlordane, aluminum, barium, vanadium, and zinc. 

•	 Pelagic, piscivorous fish populations may be at substantial risk of harm. Risks were 
evaluated for largemouth bass (Micropterus salmoides). COCs associated with the 
greatest risks to pelagic fish populations at the Site relative to the background area 
included dioxins and furans, dioxin-like PCBs, Aroclors, technical chlordane, 
selenium, zinc, 4,4'-DDE, 4,4'-DDD, aluminum, barium, selenium, and vanadium. 

•	 Piscivorous mammal and bird populations may be at substantial risk of harm. Risks 
were evaluated for the great blue heron (Ardea herodias), belted kingfisher (Ceryle 
alcyori), and the river otter (Lutra canadensis). COCs associated with the greatest 
risks to piscivorous wildlife at the Site relative to the background area included 
dioxins and furans, dioxin-like PCBs, and Aroclors. Risks were highest for the 
belted kingfisher. 

•	 Insectivorous and vermivorous wildlife populations appear to be at substantial risk of 
harm. Risks were evaluated for the insectivorous tree swallow {Tachycineta bicolor) 
and little brown bat (Myotis lucifugus), and the vermivorous American woodcock 
{Scolopax minor) and short-tailed shrew {Blarina brevicaudd). Dioxins and furans 
were the COCs associated with the greatest risks to insectivorous and vermivorous 
wildlife populations at the Site relative to the background area. Among insectivorous 
receptors, risks were highest for the little brown bat. Among vermivorous receptors, 
risks were highest for the short-tailed shrew. 

Omnivorous wildlife populations were determined not to be at substantial risk of harm from 
exposure to site-related contaminants. In general, the largest risks at the Site were associated 
with the consumption of contaminated biota resulting from the bioaccumulation and trophic 
transfer of persistent contaminants originating from sediment, and, to a lesser extent, floodplain 
soil. Risks associated with the ingestion of contaminants in surface water were relatively low 
(i.e., less than l% of overall risks estimated for wildlife receptors). 

 IDENTIFICATION OF MEDIA REQUIRING P R G S AND CHEMICALS OF CONCERN FOR 
EACH MEDIUM/RECEPTOR GROUPING 

Based on the results of the BERA, PRGs were developed for sediment and floodplain soil. PRGs 
were developed for these media because it was concluded that ecological receptors exposed to 
contaminants in these media, either directly or through biological uptake, are at substantial risk of 
harm. PRGs were not developed for surface water because risks associated with this medium 
were found to constitute only a small fraction of overall risks to vertebrate wildlife receptors and 
because of the impractical ity of remediating surface water. In addition, because contaminants in 
surface water apparently originate primarily from the sediments, remediation of the sediments 
would be expected to address surface water quality issues. 

Sediment or floodplain soil PRGs were developed for the following endpoint receptors, which 
were determined to be potentially at substantial risk of harm from exposure to site-related 
contaminants (specific receptor of concern identified in parentheses): 
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1. Demersal fish (white sucker, American eel) 
2. Pelagic fish (largemouth bass) 
3. Piscivorous wildlife (belted kingfisher) 
4. Insectivorous wildlife (tree swallow) 
5. Vermivorous wildlife (short-tailed shrew) 

Sediment PRGs for demersal and pelagic fish are based on data for the white sucker, American 
eel, and largemouth bass, because these were the representative species evaluated in the BERA. 
Data for the belted kingfisher and short-tailed shrew were used to develop PRGs for piscivorous 
and vermivorous wildlife, respectively, because these species had the highest risks among the 
species evaluated in their respective receptor groups (MACTEC, 2004). Data for the tree 
swallow were used to develop sediment PRGs for insectivorous wildlife because the tree swallow 
was determined to be a relatively sensitive receptor for which extensive site-specific exposure 
and effects data exist. Although risks to the little brown bat were higher than those identified for 
the tree swallow in the BERA, no site-specific population level data were collected for the little 
brown bat. PRGs were not derived for omnivorous wildlife because the BERA concluded that 
this group of receptors is not at risk of substantial harm. PRGs were not developed for aquatic 
invertebrate receptors because COCs at the Site were determined to pose primarily 
bioaccumulation hazards; thus posing greater risks to receptors at higher trophic levels. 

Risks to the benthic macroinvertebrate community were assessed in the BERA based on toxicity 
testing, a benthic macroinvertebrate community study, critical body residues, and surface water 
and sediment screening benchmarks. The BERA concluded that benthic macroinvertebrates in 
low gradient (i.e., lentic) habitats were at substantial risk of harm from exposure to site-related 
contaminants, i.e., primarily from exposure to TCDD TEQ, PAHs, pesticides, and Aroclors. 
(Macroinvertebrates in lotic habitats were not determined to be at substantial risk of harm based 
on results of the benthic community study). The COPCs for benthic macroinvertebrates were 
identified based on comparisons of surface water and sediment concentrations to screening 
benchmarks for these media. In addition, results of toxicity testing indicated strong negative 
correlations between survival and concentrations of PAHs, pesticides (i.e., dieldrin), and 
Aroclors. Although TCDD TEQ was identified as a COPC for benthic invertebrates in the 
BERA, the screening value used was not specific to invertebrates, but rather was based on 
toxicity to fish. As noted in the BERA, the potential toxicity of TCDD to invertebrates is 
questionable given the general absence of the Ah receptor (important in TCDD's mode of 
toxicity) in this group. Of the primary COPCs identified for benthic macroinvertebrates (i.e., 
TCDD TEQ, PAHs, pesticides, and Aroclors), TCDD TEQ, pesticides, and Aroclors are known 
to be bioaccumulative, and therefore, these COPCs would be expected to result in greater toxicity 
at higher trophic levels (Therefore PRGs developed for these COPCs for higher trophic level 
receptors would be expected to be protective of benthic invertebrates). 

As seen in Figures 52 and 55 of the BERA, areas with elevated concentrations of total PAHs are 
located within areas of elevated dioxin TEQ concentrations. Therefore, remedial actions to 
address risks associated with dioxin exposures would also address risks associated with PAH 
exposures, for which no PRGs were developed. Elevated concentrations of Aroclors and 
pesticides, which are other primary COPCs for benthic invertebrates, are also located with areas 
of elevated dioxin TEQ which would be expected to be remediated (Figures 52, 54, 56). 
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Table 1-1 provides a summary of the PRGs that were developed for each endpoint receptor and 
for each exposure area (Allendale, Lyman Mill, Manton, and Dyerville). In general, the COCs 
for which PRGs were developed are those that resulted in the highest incremental risk for a given 
species in the given exposure area relative to the background area (as summarized in the 
incremental risk tables in the BERA). These chemicals included dioxins and furans, dioxin-like 
PCBs, PCB Aroclors, pesticides (technical chlordane, 4,4'-DDE, and 4,4'-DDD), and several 
inorganics. 

PRGs were developed based on measurement endpoints used in the BERA. For demersal and 
pelagic fish, PRGs were developed using (1) tissue threshold concentrations based on literature-
derived Critical Body Residues (CBRs) and (2) from the site-specific Early Life Stage (ELS) 
study (Table 1-1). PRGs for piscivorous and vermivorous wildlife are based on food chain 
exposure modeling. PRGs for insectivorous wildlife were developed in two ways: (1) using 
tissue threshold concentrations based on literature-derived CBRs and (2) from concentration-
response data (i.e., egg tissue concentration/percent field measured hatchability) from the 4-year 
site-specific tree swallow population study. The toxic equivalency (TEQ) approach was used to 
derive a single PRG for dioxins and furans (and as necessary, dioxin-like PCBs). 
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2.0	 TECHNICAL APPROACH AND PROCEDURE FOR 
DEVELOPMENT OF PRGS 

Site-specific PRGs were developed based on the conclusions of the BERA and the physical and 
chemical conditions at the Site. Sediment PRGs were developed for each of the four exposure 
areas (Allendale, Lyman Mill, Manton, and Dyerville). Floodplain soil PRGs were developed for 
the Allendale and Lyman Mill exposure areas only (Table 1-1). Floodplain soil PRGs were not 
developed for Manton and Dyerville because these areas have very limited floodplain habitat, and 
therefore no floodplain soil data were collected from these areas. 

PRGs were developed consistent with Risk Assessment Guidance for Superfund: Volume I-Human 
Health Evaluation Manual (Part B, Development of Risk-based Preliminary Remediation Goals), 
Interim (USEPA, 1991) and with USEPA's Principles for Managing Contaminated Sediment Risks 
at Hazardous Waste Sites (USEPA, 2002a) and Contaminated Sediment Remediation Guidance for 
Hazardous Waste Sites (USEPA, 2005). To the extent possible, ecological PRGs were derived 
consistent with the procedures used to derive human health PRGs for the Site. 

In general, sediment and floodplain soil PRGs for ecological receptors were derived by dividing 
the risk threshold concentrations for prey tissue by site-specific biota-sediment accumulation 
factors (BSAFs) appropriate for each receptor of concern. Risk threshold concentrations for 
demersal and pelagic fish tissue were divided by the appropriate BSAFs to derive sediment PRGs 
protective of these endpoint receptors. BSAFs were calculated for individual exposure areas and 
were derived using the geometric mean concentrations of the Total Organic Carbon (TOC)
normalized sediment (or surface soil) concentrations and of the lipid-normalized biota tissue 
concentrations'. 

For each COC, for a given endpoint receptor, exposure area, and measurement endpoint, PRGs 
were calculated for both No Observed Adverse Effect Level (NOAEL) and Lowest Observed 
Adverse Effect Level (LOAEL) endpoints where available. The geometric mean of the NOAEL 
and LOAEL values (i.e., Maximum Allowable Toxicant Concentration [MATC]) was also 
calculated. For each of these endpoints (NOAEL, LOAEL, and MATC), PRGs were calculated 
based on target Hazard Quotient (HQ) values of 0.1, 1.0, and 10. 

Specific procedures used to derive PRGs for each of the endpoint receptors of concern are 
detailed in the following sections. 

2.1	 PROCEDURE FOR DEVELOPMENT OF SEDIMENT P R G S PROTECTIVE OF DEMERSAL 
AND PELAGIC FISH 

The following procedure was used to develop sediment PRGs protective of demersal and pelagic 
fish for the COCs identified in Table 1-1. 

1.	 Ecological fish tissue PRGs were developed for each of the COCs based on (a) literature-
derived CBRs and (b) the site-specific ELS threshold Effect Concentration 10 (EC|0) and 
EC25 values. To derive ELS-based fish tissue PRGs, a maternal/egg transfer factor was 

For organic COCs only; in the case of inorganic COCs, geometric means for unnormalized data were used. 
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used to estimate the whole body fish tissue concentrations associated with the EC10 and 
EC25 values established for fish eggs; 

2.	 Lipid-normalized fish tissue concentrations of each organic COC were identified for each 
fish species sample collected at that exposure point (unnormalized fish tissue 
concentrations were identified for each inorganic COC); 

3.	 The geometric mean lipid normalized concentration of each organic COC was calculated 
for each fish species at that exposure point (for inorganic COCs, the geometric mean 
unnormalized concentrations were calculated); the variability in the values was 
characterized by identifying a coefficient of variation; 

4.	 TOC-normalized sediment concentrations of each organic COC were identified in each 
sediment sample at the exposure point (unnormalized sediment concentrations were 
identified for inorganic COCs); 

5.	 The geometric mean TOC-normalized sediment concentration was calculated for each 
organic COC at the exposure point (for inorganic COCs, the geometric mean 
unnormalized concentrations were calculated); the variability in the values was 
characterized by identifying a coefficient of variation; 

6.	 The BSAF, the steady state ratio between the contaminant concentration in the organism 
(lipid-normalized) and the contaminant concentration in the sediment (TOC-normalized), 
was calculated for each COC at the exposure point (for inorganic COCs, this ratio was 
expressed using unnormalized data); and 

7.	 The ecological sediment PRGs were calculated for each COC at each exposure point for 
each fish species. 

Details associated with each of these steps are described below. 

Step 1) (a) Fish tissue PRGs based on the literature-derived CBRs were calculated using 
NOAEL and LOAEL-based CBR values and the geometric mean of these values as 
follows: 

where: 

= PRG for fish tissue (mg chemical/kg fish tissue) 
THQ = Target Hazard Quotient for the COC for fish consumption (dimensionless); 

PRGs were calculated using THQs of 0.1, 1.0, and 10. 
CBR = Critical Body Residue (mg chemical/kg fish tissue). NOAEL- and LOAEL-

based CBR values were obtained from Table G-l of the BERA (MACTEC, 
2004) (all effects data used). The MATC-based CBR is the geometric mean 
of the NOAEL and LOAEL-based values. 

The CBR-based fish tissue PRGs for demersal and pelagic fish are calculated in Table 2-1. 

Step 1) (b) Fish tissue PRGs based on the ELS study were calculated using EC]0 and EC2s values 
identified from the study and the geometric mean of these values (MATC). Because 
the ELS study evaluated toxicity effect concentrations for fish eggs, a maternal/egg 
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transfer factor was used to estimate the corresponding whole body fish tissue 
concentrations. The fish tissue PRGs were calculated as follows: 

THQxELSnresh 

where: METF 

PRGflsh = PRG for fish tissue (mg chemical/kg fish tissue) 
THQ = Target Hazard Quotient for the COC for fish consumption (dimensionless); 

PRGs were calculated using THQs of 0.1, 1.0, and 10. 
ELSxhresh = Early Life Stage-Based Threshold (mg chemical/kg egg tissue). ECio and 

EC25-based values were obtained from Appendix H (Early Life Stage 
Toxicity Report) of the BERA (MACTEC, 2004). The MATC-based value 
is the geometric mean of the ECio and EC2s-based values. 

METF = Maternal/Egg Transfer Factor. Percentage of the contaminant concentration 
in the adult female fish that is transferred to the egg. A literature-based value 
of0.7(70%)wasused. 

The ELS-based fish tissue PRGs for demersal and pelagic fish are calculated in Table 2-2. 

Step 2) Lipid-normalized fish tissue concentrations of each organic COC were calculated for 
each species at each exposure point consistent with the equation shown below 
(concentrations of inorganic chemicals in fish tissue were not lipid normalized). 

[C]fiSH[ C V u n =  « * 
[Lipid]fisk CF\ 

where: 

[C]fish,in = Lipid-normalized chemical concentration in fish tissue (mg chemical/kg lipid) 
[C]f,sh = Chemical concentration in fish tissue (mg chemical/kg fish tissue as wet 

weight) 
[Lipid]/-^ = Lipid concentration in fish tissue (mg lipid/kg fish tissue) 
CF1 = Units conversion factor (0.000001 kg lipid/mg lipid) 

Step 3) Geometric mean lipid-normalized concentrations of each organic COC at each exposure 
point were calculated and compiled (geometric mean concentrations were also 
calculated for unnormalized concentrations of inorganic COCs in fish tissue). The 
coefficient of variation was identified for each COC and exposure point combination. 
These data are presented in Tables 2-3 and 2-4 for demersal fish (white sucker and 
American eel) and pelagic fish (largemouth bass), respectively. The variability in these 
values is discussed in the uncertainty section of this report. 

Step 4) TOC-normalized concentrations of organic COCs in sediment were calculated for each 
exposure point consistent with the equation shown below. These concentrations are 
essentially chemical concentrations in sediment organic carbon (concentrations of 
inorganic chemicals in sediment were not TOC-normalized). 
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r/-,,
[O \sed, ocn

 [C]srrf
 — •

\TOC]s«
 1 

CF2 

where: 

CF2

=

=
=

 =

 TOC-normalized chemical concentration in sediment (mg chemical/kg organic 
carbon in sediment 

 Chemical concentration in sediment (mg chemical/kg sediment as dry weight) 
 TOC concentration in sediment (mg total organic carbon/kg sediment as dry 

weight) 
 Units conversion factor (0.000001 kg organic carbon/mg organic carbon) 

Step 5) The geometric mean TOC-normalized sediment concentrations for each organic COC 
and the geometric mean unnormalized sediment concentrations for each inorganic 
COC at each exposure point were calculated and compiled. The coefficient of 
variation was identified for each COC and exposure point combination. Data are 
presented in Tables 2-3 and 2-4. The variability in these values is discussed in the 
uncertainty section of this report. 

Step 6) BSAFs for organic COCs were calculated using the following equation: 

BSAF = [C]fish'ln 

[ U Jsed, ocn 

where: 

BSAF

[C]fi.,h,in

[C]sedocn

 =

 =

 =

 Biota-sediment accumulation factor (kg organic carbon in sediment/kg lipid in 
fish) 

 Lipid-normalized chemical concentration in fish tissue reported as wet weight 
(mg chemical/kg lipid in fish tissue) (Geometric mean used) 

 TOC-normalized chemical concentration in sediment reported as dry-weight 
(mg chemical/kg organic carbon in sediment) (Geometric mean used) 

For inorganic COCs, the BSAF was calculated by dividing the unnormalized chemical concentration 
in the fish tissue by the unnormalized chemical concentration in the sediment (using geometric mean 
values). 

BSAFs calculated for demersal fish (white sucker and American eel) and pelagic fish (largemouth 
bass) are summarized in Tables 2-3 and 2-4, respectively. 

Step 7) Sediment PRGs were calculated for each organic COC at each exposure point for each 
fish species using the equation below. 
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_ _ _ PRGf,shX[TOC]sed 
rtiVJsed = 

BSAF x [Lipid]/,sh 

where: 
= PRG for sediment that is protective of the given fish species (mg chemical/kg 

sediment) 
= PRG for fish tissue calculated in Step 1 (mg chemical/kg fish tissue) 
= Geometric mean TOC concentration in sediment at exposure point reported as 

dry weight (mg organic carbon/kg sediment) (Table 2-5) 
BSAF = Species-specific biota-sediment accumulation factor for the exposure point (kg 

organic carbon/kg lipid) 
[Lipidj/isA = Geometric mean lipid concentration in fish species at the exposure point (mg 

lipid/kg fish tissue) (Table 2-5) 

Sediment PRGs for inorganic COCs were calculated by dividing the Fish PRG by the 
corresponding BSAF. 

The PRGs were calculated based on target HQ values of 0.1, 1.0, and 10. 

Sediment PRGs for demersal fish are presented in Tables 2-6 and 2-7 for CBR and ELS-based 
thresholds, respectively. Sediment PRGs for pelagic fish are presented in Tables 2-8 and 2-9 for 
CBR and ELS-based thresholds, respectively. 

 PROCEDURE FOR DEVELOPMENT OF SEDIMENT P R G S PROTECTIVE OF PISCIVOROUS 
WILDLIFE 

The following steps were followed to develop sediment PRGs protective of piscivorous wildlife 
for the COCs identified in Table 1-1. 

1.	 Ecological fish tissue PRGs were calculated that are protective of the belted kingfisher 
fish ingestion pathway for each of the COCs in fish tissue; 

2.	 Lipid-normalized fish tissue concentrations of each organic COC were identified for each 
fish prey sample collected at that exposure point (unnormalized fish tissue concentrations 
were identified for each inorganic COC); 

3.	 The geometric mean lipid normalized concentration of each organic COC was calculated 
for fish tissue at that exposure point (for inorganic COCs, the geometric mean 
unnormalized concentrations were calculated); the variability in the values was 
characterized by identifying a coefficient of variation); 

4.	 TOC-normalized sediment concentrations of each organic COC were identified in each 
sediment sample at the exposure point (unnormalized sediment concentrations were 
identified for inorganic COCs); 

5.	 The geometric mean TOC-normalized sediment concentration was calculated for each 
organic COC at the exposure point (for inorganic COCs, the geometric mean 
unnormalized concentrations were calculated); the variability in the values was 
characterized by identifying a coefficient of variation; 

6.	 The BSAF was calculated for each COC at the exposure point; and 
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7.	 Ecological sediment PRGs were calculated for each COC at each exposure point for the 
belted kingfisher. 

Details associated with each of these steps are described below. 

Step 1) Fish tissue PRGs were developed based on the Central Tendency Exposure scenario 
for the belted kingfisher for each of the COCs. The fish tissue PRGs depend 
primarily on the toxicity of each COC and the fish consumption rate for the receptor. 
(The belted kingfisher's diet consists entirely of fish.) Data for white sucker were 
preferentially used in the development of fish tissue PRGs because of its benthic 
feeding habits and consequently substantial direct exposure to sediments. The PRGs 
were derived based on food chain exposure modeling using NOAEL and LOAEL-
based Toxicity Reference Values (TRVs) and the geometric mean of these values as 
follows: 

THQxTRVxBW 
= 

1Kfood 
where: 

PRGfish = PRG for fish tissue (mg chemical/kg fish tissue). 
THQ = Target Hazard Quotient for the COC for fish consumption (dimensionless). 

PRGs were calculated using THQs of 0.1, 1.0, and 10. 
TRV = Toxicity Reference Value. Receptor-specific literature-based toxicity 

threshold value. NOAEL and LOAEL-based TRV values were obtained 
from Table D-4 (Appendix D) of the BERA (MACTEC, 2004). The MATC-
based TRV is the geometric mean of the NOAEL and LOAEL-based values. 

BW = Kingfisher body weight (0.147 kg). Literature-based value obtained from 
Table 1-2 of the BERA (MACTEC, 2004). 

IRfood = Food (fish) ingestion rate (0.047 kg/day). Literature-based value obtained 
from Table 1-2 of the BERA (MACTEC, 2004). 

The fish tissue PRGs protective of the belted kingfisher are calculated in Table 2-10. 

Step 2) Lipid-normalized concentrations of each organic COC in fish tissue were calculated at 
each exposure point using the equation provided in Step 2 of Section 2.1 (concentrations 
of inorganic chemicals in fish tissue were not lipid normalized). Exposure area-specific 
white sucker data were used for Allendale. Exposure area-specific largemouth bass and 
American eel data were used for Manton and Dyerville, respectively, for which no white 
sucker data were available. Lipid-normalized chemical fish tissue concentrations were 
not calculated for Lyman Mill due to uncertainties associated with data collected from 
that area (as described in Section 3.1 of this report). 

Step 3) Geometric mean lipid-normalized concentrations of each COC at each exposure point 
were calculated and compiled (Geometric mean concentrations were also calculated for 
unnormalized concentrations of inorganic COCs in fish tissue). The coefficient of 
variation was identified for each COC and exposure point combination. These data are 

MACTEC Engineering and Consulting, Inc. 

P \W9-GVT\COE-NAE\Baltelle\Ceturedale\Tait26 - Ecological PRGs\ECO PRGs July 2005\ECOPRG Tort Nov 7 2005 doc PN: 5 1226.26 

2-6 



INTERIM FINAL	 SECTION 2 

presented in Tables 2-3 and 2-4 for demersal and pelagic fish, respectively. The 
variability in these values is discussed in the uncertainty section of this report. 

Step 4) TOC-normalized concentrations of organic COCs in sediment were calculated for each 
exposure point consistent with the equation provided in Step 4 of Section 2.1 
(concentrations of inorganic chemicals in sediment were not TOC-normalized). 
Exposure area-specific data were not evaluated for Lyman Mill as described in Section 
3.1. 

Step 5) The geometric mean TOC-normalized sediment concentrations for each organic COC 
and the geometric mean unnormalized sediment concentrations for each inorganic 
COC at each exposure point were be calculated and compiled. The coefficient of 
variation was identified for each COC and exposure point combination. Data are 
presented in Tables 2-3 and 2-4. The variability in these values is discussed in the 
uncertainty section of this report. 

Step 6) BSAFs for organic COC were calculated using the equation provided in Step 6 of 
Section 2.1. For inorganic COCs, the BSAF was calculated by dividing the 
unnormalized chemical concentration in the fish tissue by the unnormalized chemical 
concentration in the sediment. Exposure area-specific BSAFs were calculated for 
Allendale (using white sucker data), Manton (using largemouth bass data), and 
Dyerville (using American eel data). For the Lyman Mill exposure area, the arithmetic 
mean of the white sucker BSAFs for the other exposure areas was used (Tables 2-3 and 
2-4). 

Step 7) Sediment PRGs were calculated for each COC at each exposure point using the equation 
provided in Step 7 for demersal/pelagic fish. . 

Sediment PRGs for inorganic COCs were calculated by dividing the fish tissue PRG by the 
corresponding BSAF. 

PRGs were calculated based on target HQ values of 0.1, 1.0, and 10. 

Sediment PRGs protective of the belted kingfisher are presented in Table 2-11. 

2.3	 PROCEDURE FOR DEVELOPMENT OF SEDIMENT P R G S PROTECTIVE OF 

INSECTIVOROUS WILDLIFE 

The embryo was identified as the most sensitive life stage of the tree swallow. Therefore, PRGs 
were developed for the COCs indicated in Table 1-1 based on protection of embryological effects 
(as determined based on literature-derived CBRs and by hatchability effects measured in the 4
year study of local populations conducted by the U.S. Geological Survey [USGS] [Appendix M 
of the BERA (MACTEC, 2004)]). Dioxins and furans and dioxin-like PCBs were identified as 
the only significant contributors to risk to tree swallows and PRGs for these COCs were 
developed using the following procedure: 

1.	 Ecological swallow egg tissue PRGs were developed based on (a) literature-derived 
CBRs and (b) the site-specific swallow population study; 
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2.	 Lipid-normalized egg tissue concentrations of each COC were identified for each tree 
swallow egg sample collected at that exposure point. Note: as described in Custer, 2004 
(in Appendix M of the BERA [MACTEC, 2004]), some eggs were switched between 
contaminated exposure areas and uncontaminated background/reference areas. Data for 
these transferred eggs were not used to develop PRGs, as these eggs reflect exposures 
from both contaminated and reference areas rather than from a particular exposure area. 
Use of these data would add uncertainty to accumulation factors used to develop the 
PRGs; 

3.	 The geometric mean lipid normalized concentration of each COC in swallow egg tissue 
was calculated at that exposure point; the variability in the values was characterized by 
identifying a coefficient of variation); 

4.	 Lipid-normalized tissue concentrations of each COC were identified for each invertebrate 
prey sample collected at that exposure point (including both emerging insects and 
stomach contents obtained from swallow nestlings); 

5.	 The geometric mean lipid normalized concentration was calculated for each COC in 
invertebrate tissue at that exposure point; the variability in the values was characterized 
by identifying a coefficient of variation; 

6.	 A Biomagnification Factor (BMF) was calculated for each COC at the exposure point; 
the BMF is used to estimate the transfer of a contaminant from the invertebrate prey 
tissue to the egg tissue of the tree swallow; 

7.	 TOC-normalized sediment concentrations of each COC were identified in each sediment 
sample at the exposure point; 

8.	 The geometric mean TOC-normalized sediment concentration was calculated for each 
COC at the exposure point; the variability in the values was characterized by identifying 
a coefficient of variation; 

9.	 The BSAF was calculated for each COC at the exposure point; and 
10. The ecological sediment PRGs were calculated for each COC at each exposure point. 

Details associated with each of these steps are described below. 

Step 1) (a) Tree Swallow egg tissue PRGs based on the literature-derived CBRs were calculated 
using NOAEL and LOAEL-based CBR values and the geometric mean (MATC) of 
these values as follows: 

where: 

PRGegg = PRG for bird egg tissue (mg chemical/kg egg tissue). 
THQ = Target Hazard Quotient (dimensionless); PRGs were calculated using THQs 

of 0.1, 1.0, and 10. 
CBR = Critical Body Residue (mg chemical/kg bird egg tissue). NOAEL- and 

LOAEL-based CBR values were obtained from Tables 134 through 138 of 
the BERA (MACTEC, 2004). The MATC-based CBR is the geometric mean 
of the NOAEL and LOAEL-based values. 

The CBR-based bird egg tissue PRGs are calculated in Table 2-12. 
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Step l(b) Tree swallow egg tissue PRGs based on percent hatchability data were calculated 
using NOAEL, LOAEL, and MATC values derived from the site-specific tree 
swallow population study (Battelle, 2005). The egg tissue PRGs were calculated as 
follows: 

PRGegg=THQxEHT 

where: 

= PRG for swallow egg tissue (mg chemical/kg egg tissue). 
THQ = Target Hazard Quotient (dimensionless); PRGs were calculated using THQs 

of 0.1, 1.0, and 10. 
EHT = Egg Hatchability Threshold (mg chemical/kg egg tissue). NOAEL, LOAEL, 

and MATC values (5.16E-04, 5.62E-04, and 5.39E-04, respectively) were 
obtained from Attachment A of the revised ecological technical approach 
document (Battelle, 2005). 

The hatchability-based egg tissue PRGs are calculated in Table 2-13. 

Step 2) Lipid-normalized chemical egg tissue concentrations of each COC were calculated at 
each exposure point using the equation provided in Step 2 of Section 2.1 (replacing the 
chemical concentration in the fish tissue with the chemical concentration in the egg 
tissue and the lipid concentration in the fish tissue with the lipid concentration in the egg 
tissue). Only tissue samples for eggs that were not transferred between nests were 
included in these calculations. 

Step 3) Geometric mean lipid-normalized concentrations of each COC in egg tissue at each 
exposure point were calculated and compiled. The coefficient of variation was 
identified for each COC and exposure point combination. These data are presented in 
Table 2-14. The variability in these values is discussed in the uncertainty section of this 
report. 

Step 4) Lipid-normalized tissue concentrations of each COC were identified for each 
invertebrate prey sample collected at that exposure point (including both emerging 
insects and stomach contents obtained from swallow nestlings). 

Step 5) The geometric mean lipid normalized concentration was calculated for each COC in 
invertebrate tissue at that exposure point; the variability in the values was 
characterized by identifying a coefficient of variation (Table 2-14). The variability in 
these values is discussed in the uncertainty section of this report. 

Step 6) BMFs were calculated for each COC at each exposure point to estimate the transfer 
between invertebrate prey concentrations consumed by the adult female tree swallow 
and the resulting concentration in the tissue of the eggs that the female produces. The 
equation used to estimate BMFs for tree swallow eggs is described as follows: 
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[ C \swallowegg, In 
BMF = 

\invertebrale, In 

where: 

BMF = Biomagnification Factor (kg invertebrate lipid/kg swallow egg lipid) 
\S^]swallow egg In = Lipid-normalized chemical concentration in egg tissue reported as wet 

weight (mg chemical/kg lipid in egg tissue) (Geometric mean used) 
[C]I invertebrate. In = Lipid-normalized chemical concentration in invertebrate tissue reported as 

wet weight (mg chemical/kg lipid in invertebrate tissue) (Geometric mean 
used) 

BMFs are calculated in Table 2-14. 

Step 7) TOC-normalized concentrations of COCs in sediment were calculated for each 
exposure point consistent with the equation provided in Step 4 of Section 2.1. 

Step 8) The geometric mean TOC-normalized sediment concentrations for each organic COC 
at each exposure point were calculated and compiled. The coefficient of variation 
was identified for each COC and exposure point combination. These data are 
presented in Table 2-15. The variability in these values is discussed in the uncertainty 
section of this report. 

Step 9) The BSAF for invertebrate prey (emerging insects/stomach contents) was calculated 
for each COC at the exposure point by dividing the geometric mean lipid normalized 
chemical concentration in the emerging insect or stomach content tissue by the 
geometric mean TOC-normalized chemical concentration in the sediment. Emerging 
insect/stomach content BSAFs are calculated in Table 2-15. 

Step 10) Sediment PRGs protective of tree swallow embryos were calculated for each COC at 
each exposure point using the following equation: 

PRGegg X [TOC]seU 
PRGsed = 

BSAF x BMFx [Lipid]egg
where: 

PRG for sediment that is protective of tree swallow embryos (mg chemical/kg 
sediment). 

PRG	 PRG for tree swallow eggs calculated in Step 1 (mg chemical/kg egg tissue). 
Geometric mean TOC concentration in sediment at exposure point reported as 
dry weight (mg organic carbon/kg sediment). 

BSAF	 Biota-sediment accumulation factor for emerging insect prey calculated for 
each exposure point (kg organic carbon/kg lipid). 

BMF	 Biomagnification Factor (kg invertebrate lipid/kg swallow egg lipid). 
[Lipid]^	 Geometric mean lipid concentration in tree swallow egg tissue at the exposure 

point (mg lipid/kg egg tissue). 
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PRGs were calculated based on target HQ values of 0.1, 1.0, and 10. Sediment PRGs protective of 
tree swallow embryos are presented in Tables 2-16 and 2-17 for CBR and egg hatchability-based 
thresholds, respectively. 

2.4	 PROCEDURE FOR DEVELOPMENT OF FLOODPLAIN SOIL P R G  S PROTECTIVE OF 

VERMIVOROUS WILDLIFE 

Floodplain soil PRGs protective of vermivorous wildlife were developed for the COCs identified 
in Table 1-1. PRGs were developed based on food chain exposure modeling for the short-tailed 
shrew receptor of concern and were derived assuming (1) the shrew's diet comprises 
approximately 86% earthworms and approximately 14% plants (as per Table 1-8 of the BERA); 
and (2) contaminants concentrations in earthworm and plant tissues may be attributed entirely to 
uptake from the soil and therefore may be calculated using chemical and biota-specific biota-soil 
accumulation factors. The soil PRGs were calculated using the following procedure: 

1.	 Lipid-normalized earthworm tissue concentrations of each organic COC were identified 
for each earthworm sample collected at that exposure point (unnormalized earthworm 
tissue samples were identified for each inorganic COC); 

2.	 The geometric mean lipid-normalized concentration of each organic COC in earthworm 
tissue was calculated (for inorganic COCs, the geometric mean unnormalized 
concentrations were calculated); the variability in the values was characterized by 
identifying a coefficient of variation; 

3.	 TOC-normalized concentrations of each organic COC were identified in each floodplain 
soil sample at the exposure point (unnormalized concentrations in floodplain soil were 
identified for inorganic COCs); 

4.	 The geometric mean TOC-normalized floodplain soil concentration was calculated for 
each organic COC at the exposure point (for inorganic COCs, the geometric mean 
unnormalized concentrations were calculated); the variability in the values was 
characterized by identifying a coefficient of variation; 

5.	 The earthworm BSAF was calculated for each COC at the exposure point; and 
6.	 The ecological floodplain soil PRGs were calculated for each COC at each exposure 

point. 

Details associated with each of these steps are described below. 

Step 1) Lipid-normalized concentrations of each organic COC in earthworm samples were 
calculated at each exposure point using the equation provided in Step 2 of Section 2.1, 
except replacing the chemical concentration in the fish tissue with the chemical 
concentration in the earthworm tissue and replacing the lipid concentration in the fish 
tissue with the lipid concentration in the earthworm tissue. Concentrations of inorganic 
chemicals in earthworm tissue were not lipid normalized. 

Step 2) Geometric mean lipid-normalized concentrations of each COC in earthworm tissue at 
each exposure point were calculated and compiled (Geometric mean concentrations 
were also calculated for unnormalized concentrations of inorganic COCs in earthworm). 
The coefficient of variation was identified for each COC and exposure point 
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combination. These data are presented in Table 2-18. The variability in these values is 
discussed in the uncertainty section of this report. 

Step 3) TOC-normalized concentrations of organic COCs in floodplain soil were calculated for
 
each exposure point consistent with the equation provided in Step 4 of Section 2.1,
 
except using floodplain soil data rather than sediment data (Concentrations of inorganic
 
chemicals in floodplain soil were not TOC-normalized).
 

Step 4) The geometric mean TOC-normalized floodplain soil concentrations for each organic
 
COC and the geometric mean unnormalized floodplain soil concentrations for each
 
inorganic COC at each exposure point were calculated and compiled. The coefficient
 
of variation was identified for each COC and exposure point combination. These
 
data are presented in Table 2-18. The variability in these values is discussed in the
 
uncertainty section of this report.
 

Step 5) Earthworm BSAFs for organic COCs were calculated by dividing the lipid normalized
 
chemical concentrations in earthworm tissue by the TOC-normalized concentration in
 
the floodplain soil. For inorganic COCs, the BSAF was calculated by dividing the
 
unnormalized chemical concentration in the earthworm tissue by the unnormalized
 
chemical concentration in the soil. Earthworm BSAFs are presented in Table 2-18.
 
BSAFs were not calculated for plants, as no site-specific plant tissue samples were
 
collected (literature-based values were used for plants instead).
 

Step 6) Floodplain soil PRGs protective of the short-tailed shrew were calculated for each
 
organic COC at each exposure point using the following equation:
 

THQxTRVxBW 

\R4F
pi, 

x IR x P xSFFx FF)+	 IRfood x P^ x SFFx EF) + (/*„, x SFFx EF) 
\ D / i r  A JIK/ood  o r r Aplant  * rplant	 *  ̂  ^ /  ̂  ) 

where: 

PRG for floodplain soil that is protective of the short-tailed shrew (mg
 
chemical/kg sediment).
 

THQ Target Hazard Quotient (dimension less); PRGs were calculated using THQs
 
of 0.1, 1.0, and 10.
 

TRV	 Toxicity Reference Value. Receptor-specific literature-based toxicity
 
threshold value. NOAEL and LOAEL-based TRV values were obtained
 
from Table D-4 (Appendix D) of the BERA (MACTEC, 2004). The MATC-

based TRV is the geometric mean of the NOAEL and LOAEL-based values.
 

BW	 Short-tailed shrew body weight (0.0174 kg). Literature-based value obtained
 
from Table 1-8 of the BERA (MACTEC, 2004).
 

BAFp l a n I	 Chemical specific, literature-based plant biota accumulation factor (mg ww
 
tissue/kg dw soil). Plant BAFs obtained from Table J-l (Appendix J) of the
 
BERA (MACTEC, 2004).
 

IRfood	 Food ingestion rate used for the short-tailed shrew (0.01284 kg/day).
 
Literature-based value obtained from Table 1-8 of the BERA (MACTEC,
 
2004).
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Ppiam = Percent Plants in diet (14.2%). Value from Table 1-8 of the B E R A ( M A C T E C , 
2004). 

P^ , = Percent earthworms in diet (85.4%). Value from Table 1-8 of the B E R A 
(MACTEC, 2004). 

SFF = Site Foraging Frequency (100%). Value from Table 1-8 of the B E R A 
(MACTEC, 2004). 

EF = Exposure Frequency (100%). Value from Table 1-8 of the B E R A ( M A C T E C , 
2004). 

BSAFew = Chemical and exposure area specific earthworm biota soil accumulation factor 
(kg organic carbon/kg lipid). 

[LIPID]ew = Geometric mean lipid concentration in earthworm tissue at exposure point (mg 
lipid/kg earthworm tissue). 

[TOC]^/ = Geometric mean TOC concentration in floodplain soil at exposure point, 
reported as dry weight (mg organic carbon/kg sediment). 

For inorganic chemicals, the soil PRG was calculated using the above equation but excluding the 
[LIPID]™ and [TOC]soi| terms. 

Floodplain soil PRGs protective of the short-tailed shrew are calculated in Table 2-19. 

Tables 2-20 through 2-22 summarize the sediment and floodplain soil PRGs calculated for each 
of the relevant receptors for HQs of 0.1, 1.0, and 10, respectively. 
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3.0 CALCULATION AND PRESENTATION OF PRGS 

3.1 DATA EVALUATED 

The COCs for which PRGs were developed are identified in Table 1-1. The process used to 
select COCs for PRG development is described in Section 1.2. 

As described in Section 3.1 of the human health component of this report (Part I), an outlier 
analysis was performed for lipid- and TOC-normalized chemical concentration data in fish tissue 
and sediment samples being considered for use in calculating BSAFs and BMFs. Table 3-1 of 
Part I lists samples with concentration data that appear to be outside the typical range of 
concentrations; these outlying data were not used in the development of PRGs. 

Based on an evaluation of pre-breach and post-breach data, as described in Section 3.2 of Part I of 
this report, fish and sediment data from Lyman Mill were not used in the development of BSAFs 
for the Lyman Mill exposure area. Instead, for this exposure area, an arithmetic mean of the 
BSAFs calculated for the other exposure areas was used for each fish species and COC. 
Exposure-area specific data were used to develop BSAFs for the other exposure areas. 

TOC concentration data were not available for some sediment and floodplain soil samples 
collected from the Site. These samples were not used to develop PRGs for organic COCs (only 
TOC-normalized data were used to evaluate organic COCs). However, the samples lacking TOC 
data were used in the development of PRGs for inorganic COCs. Table 3-1 (of Part II) lists the 
sediment, floodplain soil, and biota samples that were used in the development of ecological 
PRGs. 

Although data for brown bullhead (Ictalurus nebulosus) were available for the Site, only data for 
white sucker (and American eel for the Dyerville exposure area only) were used in the calculation 
of BSAFs for demersal fish. Only tissue data for largemouth bass were used to calculate BSAFs 
for pelagic fish. Brown bullhead data are only available for Assapumpset (for which no white 
sucker data are available). Assapumpset largemouth bass data were used in the calculation of 
piscivorous fish BSAFs for Lyman Mill (Table 2-4). However, to avoid averaging data for two 
different fish species (i.e., white sucker and brown bullhead), Assapumpset brown bullhead data 
were not used in the calculation of a demersal fish BSAF for Lyman Mill. 

3.2 CALCULATION OF B S A F S AND B M F S 

As described in Section 2.0, BSAFs were calculated for white sucker, American eel, largemouth 
bass, emerging insects, and earthworms as interim steps in the development of PRGs. BSAFs 
were calculated as described in Section 2.1. In addition, BMFs were calculated to estimate the 
transfer of COCs from emerging insect tissue and tree swallow stomach contents to tree swallow 
egg tissue, as described in Section 2.3. Table 2-5 presents a summary of lipid concentrations in 
biota tissue data used in the calculations, as well as a summary of the TOC concentrations in 
sediment and floodplain soil samples that were evaluated. Tables 2-3 and 2-4 present BSAFs 
calculated for demersal fish (white sucker and American eel) and pelagic fish (largemouth bass), 
respectively. In cases where a COC was not detected in sediment samples but was detected in 
corresponding biota samples, the BSAF was calculated using one half the detection limit for the 
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sediment sample concentrations. With the exception of BSAFs used for Lyman Mill (which were 
calculated using data from other exposure areas, as described in Section 3.1), exposure area-
specific BSAFs (and consequently PRGs) were not calculated if the COC was not analyzed for in 
the sediment and/or biota samples or if the COC was not detected in the biota samples. 
Literature-derived BSAFs were not used in instances where site-specific BSAFs could not be 
calculated due to a general scarcity of available literature values and because of large 
uncertainties associated with the use of these values (i.e., due to site and study-related 
differences). COC concentrations in largemouth bass (whole body) used in the BSAF 
calculations were estimated based on measured concentrations of COCs in fillet and offal tissues. 
Table 2-14 presents BMFs used in the calculation of sediment PRGs protective of tree swallow 
embryos. Tables 2-15 and 2-18 present BSAFs calculated for emerging insects and earthworms, 
respectively. 

3.2.1 Comparison of Calculated BSAFs with Published BSAFs for the Same Species 

BSAFs calculated for use in the derivation of ecological PRGs were compared to available 
BSAFs from the literature for the same or related species (Table 3-2). Limited BSAF data from 
the literature are available for the species and COCs evaluated for the Site. Available relevant 
published BSAFs were limited to values for organic COCs for the white sucker and largemouth 
bass (or related species). No relevant published BSAF data were available for American eel, 
emerging/aquatic insects, and earthworms. 

For the white sucker, calculated BSAFs for 4,4'-DDD and 4,4'-DDE are similar to available 
values from the literature. The average site BSAF for 4,4'-DDD for white sucker is 2.04 
compared to corresponding literature values for Catostomus species of 2.72 (white sucker) and 
4.40 (largescale sucker). The average site BSAF for 4,4'-DDE for white sucker is 5.02 compared 
to literature values for Catostomus species ranging from 4.36 (bridgelip sucker) to 18.3 
(largescale sucker). Calculated BSAFs for technical chlordane were compared to published 
BSAFs for the cis (alpha) and trans (gamma) isomers of chlordane (components of technical 
chlordane) due to the lack of published BSAFs for technical chlordane. The average site BSAF 
for technical chlordane is 0.486 compared to literature BSAF values for alpha- and gamma-
chlordane ranging from 0.59 (gamma) to 2.52 (alpha). Site BSAFs for Aroclor-1254 and dioxin 
TEQ are similar to comparable literature-based values, with values generally differing by less 
than an order of magnitude, while site BSAFs for PCBs are approximately an order of magnitude 
lower than literature-based values. Literature BSAFs for Aroclor-1254 range from 0.27 to 1.9 
compared to site values of 0.84 to 4.57. Literature BSAFs for 2,3,7,8-TCDD range from 0.043 to 
0.28 compared to site BSAFs for dioxin TEQ of 0.058 to 0.389. Published BSAFs for total PCBs 
for white sucker are variable and range from 1.8 to 11 compared to the site BSAF for white 
sucker of 0.2. 

For the largemouth bass, calculated BSAFs for technical chlordane and dioxin TEQ were 
compared to published BSAFs for similar chemicals. One published BSAF was identified for 
chlordane (based on uptake of alpha-chlordane by smallmouth bass). Four published BSAFs 
were identified for dioxin; these values were based on uptake of 2,3,7,8-TCDD, and 
concentrations were measured in specific organs tissues, rather than in whole body tissue. The 
average site BSAF for technical chlordane of 0.903 is approximately 7 times lower than the 
published value used for comparison. Calculated BSAFs for dioxin TEQ differ from the 
corresponding published values by generally less than an order of magnitude. The differences in 
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values between the calculated and published BSAFs may be explained by the different types of 
tissue evaluated (i.e., whole body versus specific organ tissues) and/or by variations in the 
chemicals used in the studies. 

3.3 CALCULATION OF P R G  S 

3.3.1 PRGs Protective of Demersal and Pelagic Fish 

3.3.1.1 Fish Tissue PRGs - Demersal and Pelagic 

Fish tissue PRGs were calculated as an interim step in the derivation of sediment PRGs protective 
of demersal and pelagic fish. As described in Section 2.1, and as indicated in Table 1-1, PRGs 
for demersal and pelagic fish were developed based on (1) literature-based CBRs and (2) 
threshold toxicity effect concentrations identified in the site-specific ELS study. The fish tissue 
PRGs were calculated as described in Step 1 of Section 2.1. 

CBR-based fish tissue PRGs were calculated for NOAEL, LOAEL, and MATC endpoints and for 
HQs of 0.1, 1.0, and 10. The CBR values are for whole body fish tissues and are from published 
studies involving various species of fish (as indicated in Appendix G of the BERA [MACTEC, 
2004]). 

ELS-based fish tissue PRGs were calculated for ECJO, EC25, and MATC endpoints and for HQs of 
0.1, 1.0, and 10. The ELS study measured effects to embryos of the channel catfish (Ictalurus 
punctatus) (MACTEC, 2004 - Appendix H). A maternal/egg transfer factor was used to estimate 
the whole body fish tissue concentrations associated with the ECIO and EC2s values established 
for fish eggs. 

Fish tissue PRGs based on CBR and ELS thresholds are presented in Tables 2-1 and 2-2, 
respectively. 

3.3.1.2 Sediment PRGs - Demersal Fish 

Sediment PRGs protective of demersal fish were calculated for the COCs and exposure areas 
listed in Table 1-1, using the procedure and equations described in Section 2.1. Data for the 
white sucker were used to develop sediment PRGs for the Allendale and Lyman Mill exposure 
areas. American eel data were used to develop sediment PRGs for Dyerville (based on the ELS 
threshold), where no white sucker data were collected. Sediment PRGs protective of demersal 
fish were not derived for Manton, due to the lack of demersal fish data collected from this area. 

Sediment PRGs for demersal fish are presented in Tables 2-6 and 2-7 for CBR and ELS-based 
thresholds, respectively. These PRGs were developed for the same endpoints and HQs as the fish 
tissue PRGs. 

3.3.1.3 Sediment PRGs - Pelagic Fish 

Sediment PRGs protective of pelagic fish were developed using data for the largemouth bass. 
These PRGs were calculated for the COCs listed in Table 1-1 for the Manton and Lyman Mill 
exposure areas. The PRGs were developed in the same manner as for demersal fish (Section 2.1). 
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Sediment PRGs protective of pelagic fish were not developed for Allendale and Dyerville due to 
a lack of largemouth bass data collected from these areas. 

Sediment PRGs for pelagic fish are presented in Tables 2-8 and 2-9 for CBR and ELS-based 
thresholds, respectively. These PRGs were developed for the same endpoints and HQs as the fish 
tissue PRGs. 

3.3.2 PRGs Protective of Piscivorous Wildlife 

3.3.2.1 Fish Tissue PRGs 

Fish tissue PRGs were calculated as an interim step in the derivation of sediment PRGs protective 
of the belted kingfisher. These PRGs were derived based on food chain exposure modeling, 
using the procedure and equations described in Section 2.2. The PRGs were calculated for 
NOAEL, LOAEL, and MATC endpoints and for HQs of 0.1, 1, and 10, and are presented in 
Table 2-10. 

3.3.2.2 Sediment PRGs 

Sediment PRGs protective of the belted kingfisher were calculated for the COCs and exposure 
areas listed in Table 1-1, using the procedure and equations described in Section 2.2. Data for 
white sucker were used to derive PRGs for Allendale and Lyman Mill; data for largemouth bass 
were used to derive PRGs for Manton (for which no demersal fish data were available); and data 
for American eel were used to derive PRGs for Dyerville. 

Sediment PRGs protective of the belted kingfisher are presented in Table 2-11 for NOAEL, 
LOAEL, and MATC endpoints, and for HQs of 0.1, 1, and 10. 

3.3.3 PRGs Protective of Insectivorous Wildlife 

3.3.3.1 Tree Swal low Egg Tissue PRGs 

As described in Section 2.3, tree swallow egg tissue PRGs were calculated as an interim step in 
the derivation of sediment PRGs protective of insectivorous wildlife. PRGs for tree swallow eggs 
were developed based on (1) literature-derived CBRs and (2) site-specific tree swallow percent 
hatchability data. The PRGs were calculated as described in Step 1 of Section 2.3. The CBR and 
percent hatchability-based egg tissue PRGs were calculated for NOAEL, LOAEL, and MATC 
endpoints and for HQs of 0.1, 1, and 10. These PRGs are presented in Tables 2-12 and 2-13 for 
CBR and percent hatchability-based thresholds, respectively. 

3.3.3.2 Sediment PRGs 

Sediment PRGs protective of the tree swallow embryos were calculated for the COCs and 
exposure areas listed in Table 1-1, using the procedure and equations described in Section 2.3. 
The PRGs were calculated for NOAEL, LOAEL, and MATC endpoints and for HQs of 0.1, 1, 
and 10. These PRGs are presented in Tables 2-16 and 2-17 for CBR and egg hatchability-based 
thresholds, respectively. 
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3.3.4 PRGs Protective of Vermivorous Wildlife 

3.3.4.1 Floodplain Soil PRGs 

Floodplain soil PRGs were developed for the COCs and exposure areas listed in Table 1-1 based 
on food chain exposure modeling for the short-tailed shrew. The PRGs were calculated for 
NOAEL, L0AE1, and MATC endpoints and for HQs of 0.1, 1, and 10 using the procedure and 
equations described in Section 2.4. These PRGs are presented in Table 2-19. 

3.3.5 Summary of Sediment and Floodplain Soil PRGs 

Tables 2-20 through 2-22 summarize the sediment and floodplain soil PRGs calculated for each 
of the endpoint receptors for HQs of 0.1, 1, and 10, respectively. For each COCs, PRGs are 
shown for NOAEL, LOAEL, and MATC endpoints (or EC]0, EC2s, and MATC endpoints) for 
each of the endpoint receptors and exposure areas evaluated. Table 2-21 (which presents PRGs 
calculated for an HQ of 1) also shows, for each COC, receptor, and endpoint, the geometric mean 
of the corresponding PRGs for all the exposure areas. Overall, sediment PRGs for dioxins and 
furans were lowest for tree swallow embryos (CBR-based PRGs); sediment PRGs for 4,4'-DDD, 
4,4'-DDE, and total Aroclor were lowest for the belted kingfisher; sediment PRGs for technical 
chlordane, Aroclor-1254, and selenium were lowest for white sucker (CBR-based PRGs); 
sediment PRGs for dioxin-like PCBs were lowest for American eel; and sediment PRGs for the 
other metals evaluated (aluminum, barium, vanadium, and zinc) were lowest for largemouth bass 
(CBR-based PRGs). Floodplain soil PRGs were developed only for the short-tailed shrew. 
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4.0 UNCERTAINTIES ASSOCIATED WITH DEVELOPED PRGS 

Uncertainties associated with the calculated ecological PRGs are generally similar to those 
identified for the risk estimates in the BERA. These uncertainties, briefly summarized below, 
have been grouped based on their potential biases in order to evaluate their overall effect on the 
calculated PRGs. 

Uncertainties with Potentially Conservative Biases: 

•	 Considerable uncertainties are associated with the sediment PRGs for dioxin-like PCBs 
that were calculated for the American eel. These PRGs are the lowest for this COC 
among those for all the endpoint receptors evaluated. However, these PRGs are based on 
analytical results for a single eel tissue sample (Table 2-3), and therefore the results are 
questionable. In addition, because the American eel is highly mobile, the BSAFs 
calculated for this species are not likely reflective of true exposure point-specific uptakes 
(i.e., the calculated BSAFs assume the receptor spends all of its time within a given 
exposure area). It should be noted that the BSAF calculated for American eel for dioxin-
like PCBs is considerably higher (i.e., close to 2 orders of magnitude higher) than those 
calculated for white sucker, the other demersal fish species evaluated; therefore it is 
likely that the resultant PRG calculated for the American eel is overly conservative. 
Because it was assumed that the belted kingfisher consumes American eel in the 
Dyerville exposure area, these uncertainties also apply to the sediment PRGs for dioxin-
like PCBs developed for the belted kingfisher for that exposure area. 

•	 Sediment PRGs for the belted kingfisher were calculated based on uptake and tissue data 
for large fish (i.e., white sucker, largemouth bass) rather than on small fish on which the 
kingfisher is likely to forage. Large piscivorous fish, such as the largemouth bass, would 
be expected to have higher concentrations of bioaccumulating contaminants than would 
smaller fish, and therefore PRGs based on data for these larger piscivorous fish are likely 
overprotective. In addition, the kingfisher typically forages near the water surface, 
whereas uptake and tissue data are based on demersal (benthic-feeding) fish (except in 
the Manton exposure area where no demersal fish were collected). Demersal fish, which 
have benthic feeding habits, typically have higher exposures to contaminated sediments 
than pelagic fish which forage in the water column. These two factors likely result in 
sediment PRGs that are overprotective for the belted kingfisher. 

•	 The ELS threshold for the channel catfish was used to develop PRGs for white sucker, 
largemouth bass, and American eel. However, the threshold concentrations for channel 
catfish are not necessarily the same as those for the other species. The channel catfish 
was used in the ELS study due to its relative sensitivity to dioxin relative to other species 
(Elonen et al., 1998). Therefore, it is a fairly conservative model for local fish 
populations in the Woonasquatucket River. 

•	 Uncertainties are also associated with the maternal/egg transfer factor used to derive 
ELS-based PRGs. A transfer factor of 0.7 was used (consistent with values from the 
literature) rather than the calculated transfer factor of 0.35 (Appendix H of the BERA 
[MACTEC, 2004]). The literature-based transfer factor was conservatively used because 
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the calculated transfer factor was based on concentrations measured in a single white 
sucker female and its eggs. 

•	 The CBR values used to develop sediment PRGs for demersal and pelagic fish are based 
on literature values for fish. There are uncertainties associated with these values because 
they are not site-specific, and they are not necessarily specific to white sucker or 
largemouth bass, the species for which PRGs were developed. The CBR values that were 
used pertain to some fish species that may not occur in the study area. For example, the 
NOAEL CBR value for technical chlordane is based on a study involving spot 
(Leiostomus xanthurus), a saltwater fish, while the LOAEL CBR value for this COC is 
based on a study involving the sheepshead minnow (Cyprinodon variegates), an estuarine 
species (Table G-3 of the BERA [MACTEC, 2004]). The CBRs for dioxin TEQ are 
based on a study involving lake trout (Salvelinus namaycush), a cold water fish (Table G
9 of the BERA [MACTEC, 2004]). Similar uncertainties are associated with bird egg 
CBR values used to develop sediment PRGs for tree swallow eggs. Because CBR-based 
sediment PRGs for demersal and pelagic fish are lower than corresponding PRGs 
calculated using the ELS-thresholds (which, as described above, involve conservative 
assumptions), the CBR values used for fish are likely conservative. 

•	 The kingfisher dioxin TEQ TRV is based on a chronic study involving interperitoneal 
injection of 2,3,7,8-TCDD to the ring-necked pheasant (Phasianus colchicus) (Table D-4 
of the BERA [MACTEC, 2004]). Measurement endpoints were egg production and 
hatchability. Because the dose was administered via interperitoneal injection, rather than 
in the diet, the TRV used is likely to be conservative, although the relative sensitivities of 
the belted kingfisher and the ring-necked pheasant to 2,3,7,8-TCDD are uncertain. 

Uncertainties with Potentially Under-protective Biases: 

•	 The receptors for which PRGs were developed are not necessarily the most sensitive 
receptors present in the exposure areas evaluated. In general, PRGs were developed for 
the most sensitive species evaluated in the BERA; however other species not evaluated in 
the BERA may be more sensitive to exposures to COCs at the site. In addition, it should 
be noted that PRGs for insectivorous wildlife were developed for the tree swallow (due to 
the extensive data available for this species); however, incremental risks calculated in the 
BERA were generally higher for the little brown bat. Therefore, the ecological PRGs 
may not be protective of population effects in bats. 

•	 Surface water exposures were not evaluated in the development of PRGs. However, risks 
to wildlife receptors from surface water exposures were found to constitute only a very 
small fraction of overall risks. 

•	 Floodplain soil PRGs protective of the short-tailed shrew were calculated using literature-
based plant BAFs rather than site-specific plant tissue data; thus there are uncertainties 
associated with the BAFs used. In addition, no plant BAF was available for dioxin TEQ. 
Therefore, the PRGs developed for dioxin TEQ take into account only dietary exposures 
from earthworms and likely result in an under-protective PRG. However, because plants 
constitute only a minor percentage of the shrew's diet (i.e., approximately 14%) these 
uncertainties are unlikely to significantly impact the calculated PRGs. 
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•	 The short-tailed shrew dioxin TEQ TRV is based on a chronic study involving 
administration of 2,3,7,8-TCDD to rats in their diet (Table D-4 of the BERA [MACTEC, 
2004]). Effects on fertility and neonatal survival were measured. This study was 
appropriate in that it used relevant measurement endpoints, was chronic, and involved 
administration of the contaminant in the diet. However, the rat may be a less sensitive 
receptor than the short-tailed shrew due to its selection/breeding for laboratory use, 
general tolerance of urban conditions, and general lack of other environmental stressors 
to which the shrew and other wild small mammals would be exposed, potentially 
resulting in a TRV that is under-protective. 

•	 Uncertainties are associated with the use of Toxicity Equivalent Factors (TEFs) used to 
estimate wildlife exposures to dioxin, furan, and PCB congeners. This approach was 
used because there is not adequate toxicity testing for each of the hundreds of dioxin and 
furan congeners. Because 2,3,7,8-TCDD, the most toxic congener, is the predominant 
congener in environmental media at the four exposure areas, the use of TEFs is 
associated with fewer uncertainties than if 2,3,7,8-TCDD was not the predominant 
congener. The use of TEFs does not account for antagonistic or synergistic interactions 
between congeners and therefore may underestimate risks to wildlife. 

PRGs protective of the benthic macroinvertebrates community were not specifically 
developed; therefore there are uncertainties as to whether the calculated PRGs would be 
protective of this group. In general, COCs constituting the majority of risks at the site 
pose primarily bioaccumulation hazards; therefore, the PRGs protective of higher trophic 
levels will likely be protective of benthic macroinvertebrates. As noted in Section 1.2, 
locations with elevated concentrations of PAHs (a COPC specific to invertebrates) occur 
within locations with elevated concentrations of TCDD TEQ (the primary site 
contaminant of concern). Therefore, remedial actions to address risks due to dioxin 
exposure would also address risks associated with PAH exposures, for which no PRGs 
were developed. 

•	 Uncertainties are associated with the use of EC]0 and EC25 values to develop sediment 
PRGs protective of demersal and pelagic fish. The use of EC!0 and EC25 values, which 
are less conservative than NOAEL- and LOAEL-based threshold values, may 
underestimate risks. However, the EC10 and EC25 values were derived from a site-
specific study and therefore are likely to provide a more precise and relevant 
approximation of critical threshold concentrations for the site than would literature-based 
NOAEL and LOAEL values. Because other uncertainties associated with the ELS study 
have potentially conservative biases (i.e., the study involves a relatively sensitive fish 
species and uses a conservative maternal/egg transfer factor), results of the ELS study are 
likely to be overall conservatively biased. 

Uncertainties with Neutral or Unknown Biases: 

•	 The breach of the Allendale Dam may have impacted the distribution of fish between 
Allendale Pond and Lyman Mill Pond and the relationship between biota tissue 
concentrations and associated sediment concentrations. In order to minimize the impact 
of the dam breach on PRG development, fish tissue data from Lyman Mill Pond 
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(immediately downstream of the Allendale Dam) were not used to develop BSAFs for 
PRG development. The BSAFs were reasonably consistent among the exposure areas, 
suggesting that the data utilized in BSAF and PRG development were appropriate. 

•	 The data for the four exposure areas that were used to develop PRGs may not be equally 
representative of true concentrations in those areas due to differences in the numbers of 
samples collected. For example, in Allendale, data for 13 white sucker tissue samples 
were used to develop BSAFs, while in Manton, BSAF values for largemouth bass are 
based on data from only three samples (Table 3-1). To minimize data uncertainties, 
geometric mean concentrations of both TOC-normalized sediment (or floodplain soil) 
and lipid-normalized biota tissue concentrations were used to calculate BSAFs and 
BMFs. (Geometric mean concentrations of unnormalized data were used to calculate 
BSAFs for inorganic COCs). In addition, apparent outlying data (i.e., data that appeared 
to be outside of the range of typical values) were not used in the development of PRGs. 

•	 Uncertainties are associated with the BSAFs and BMFs used in the PRG calculations due 
to variability in detected concentrations of COCs in sediment/floodplain soil or biota 
samples collected from different locations (or different individuals) from a given 
exposure area. Generally, the BSAFs were reasonably consistent among the exposure 
areas, suggesting that the data utilized in BSAF and PRG development were appropriate. 
The variability in detected concentrations of COCs (as measured by the coefficient of 
variation) was generally highest for TOC-normalized concentrations of dioxin TEQ in 
sediment. Very high variability was associated with lipid-normalized concentrations of 
dioxin TEQ in tree swallow stomach content samples collected from Greystone; however 
because these data pertain to the background location they were not used to develop 
sediment PRGs. Where available, published BSAFs were generally consistent with the 
BSAFs calculated for the Site. 

•	 Exposure parameters used to develop PRGs for the belted kingfisher and short-tailed 
shrew (e.g., dietary composition, ingestion rate, body weight, etc.) are based on average 
values from the literature for adult females. There are uncertainties associated with the 
use of these values, as natural populations may exhibit considerable variability in these 
parameters, and the average values used from the literature do not necessarily correspond 
to average values for the populations in the study area. 

•	 Potential uncertainties are associated with the literature-derived toxicity reference values 
(TRVs) used in the development of PRGs for piscivorous wildlife (belted kingfisher) and 
vermivorous wildlife (short-tailed shrew). The TRVs used for the belted kingfisher are 
not specific to that species but rather were derived from studies involving other types of 
birds including chickens, pheasants, and pelicans. The TRVs used for the short-tailed 
shrew were derived from studies involving mice and rats. Chronic toxicological data 
were selected preferentially in developing TRVs; however these data were not always 
available. Therefore, there are uncertainties in extrapolating the results of shorter term 
exposures to chronic exposures assumed for receptors at the Site. Due to limited 
toxicological data, for some COCs, TRVs for surrogate chemicals were used (e.g., TRVs 
for 4,4'-DDT were used as a surrogate for 4,4'-DDD and 4,4'-DDE). Uncertainties are 
also associated with the extrapolation of literature-derived toxicity endpoints (especially 
laboratory-based studies) to endpoints for Site receptors because of discrepancies in 
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exposure conditions. (Note: uncertainties associated with TRVs for dioxin TEQ, the 
principle ecological stressor are discussed under separate bullets.) 

•	 There is some variability in the two measures used to evaluate female tree swallow 
dietary exposures (i.e., emerging insect data versus tree swallow stomach content data). 
Dioxin TEQ concentrations measured in emerging insect tissue are approximately 3 times 
higher than concentrations measured in the stomach contents. Therefore, there are 
uncertainties associated with the adult female's dietary exposures, and subsequent 
uncertainties associated with the BSAFs and BMFs calculated. However, because the 
same emerging insect or stomach content concentrations are used to calculate both the 
BSAFs and BMFs, and the BSAF and BMF values are multiplied together to derive 
sediment PRGs, these concentration values cancel out. Therefore, the prey concentration 
data selected to calculate the BSAFs and BMFs have no overall effect on the calculated 
sediment PRGs. 

Based on an evaluation of identified uncertainties, sediment PRGs calculated for demersal fish, 
pelagic fish, and the belted kingfisher are likely to be conservatively biased. Sediment PRGs for 
dioxins and furans were lowest for tree swallow embryos. However, because incremental risks in 
the BERA were higher for the little brown bat, these PRGs may not be protective of bat 
populations. Considerable uncertainties are associated with sediment PRGs that were calculated 
using data for the American eel; therefore, it is recommended that PRGs based on these data not 
be used to establish remediation levels. 
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5.0 COMPARISON OF PRGS TO BACKGROUND CONDITIONS 

5.1 SEDIMENT COMPARISONS 

Table 5-1 compares sediment PRGs calculated for each of the endpoint receptors to the 
corresponding sediment concentrations at the Greystone Mill Pond background area. These 
comparisons are made in order to identify analytes for which background conditions may be 
limiting factors in setting site-specific PRGs (i.e., In cases where the calculated PRG is below 
concentrations detected in the background, it may be more appropriate to remediate to 
background levels). For a given COC and endpoint receptor, the geometric mean of the PRGs for 
all the exposure areas is used as the representative PRG. The PRGs used for these comparisons 
are based on an HQ of 1. 

MATC-based sediment PRGs for aluminum, selenium, vanadium, and zinc are below the 
respective average concentrations detected in the background area. In addition, the LOAEL-
based PRGs for barium (the only endpoint calculated for this COC) are below the average 
background concentration of this COC. The lowest MATC-based PRGs for technical chlordane 
and 4,4'-DDE (i.e., those for the most sensitive receptors - white sucker and belted kingfisher, 
respectively) are less than the average concentrations of these COCs detected in the background 
area; and the lowest MATC-based PRGs for 4,4'-DDD, total Aroclors, Aroclor-1254, and dioxin-
like PCBs (i.e., those for the belted kingfisher, white sucker, and white sucker/American eel) are 
less than the maximum (but not average) concentrations detected in the background area1. 
Therefore, background concentrations may be limiting factors in establishing sediment PRGs for 
metals, Aroclors, pesticides, and dioxin-like PCBs. Because PRGs derived for dioxin TEQ 
exceed the maximum concentrations detected in the background area, background concentrations 
are not limiting factors in establishing a PRG for this COC. 

5.2 FLOODPLAIN SOIL COMPARISONS 

Table 5-2 compares floodplain soil PRGs calculated for the short-tailed shrew to chemical 
concentrations detected in floodplain soil samples collected from the background area. The 
geometric mean PRGs used in the table are based on an HQ of 1. As seen in Table 5-2, MATC-
based floodplain soil PRGs for arsenic, selenium, cadmium, and dioxin TEQ are below the 
respective average concentrations detected in the background area; therefore, background 
concentrations may be limiting factors in establishing PRGs for this COCs. The MATC-based 
PRG for Aroclor-1254 exceeds the maximum concentration detected at the background location; 
therefore background concentrations would be of less relevance in establishing a floodplain soil 
PRG for this COC. 

If sediment PRGs for dioxin-like PCBs for white sucker/American eel are not considered (due to uncertainties discussed in Section 4), PRGs for 

the next most sensitive receptor (i.e., tree swallow embryos) are still below the maximum concentrations detected in the background area. 
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6.0 COMPARISON OF SITE CONCENTRATIONS TO PRGS 

6.1 SITE SEDIMENT CONCENTRATIONS VERSUS CALCULATED P R G S 

Figures 6-1 through 6-12 compare the concentrations of COCs detected in sediment across the 
study area to the calculated PRGs. These figures are presented to provide a general overview of 
the areas presenting the greatest risks to ecological receptors from sediment-based exposures; 
thus showing where remediation efforts should be focused. For each COC evaluated, 
concentrations detected in sediment are compared to the geometric mean PRG (i.e., the geometric 
mean of the PRGs calculated for each of the exposure areas evaluated) for the most sensitive 
receptor and measurement endpoint for that COC. The PRGs shown in the figures are based on 
an HQ of 1. Comparisons are made to NOAEL-, LOAEL-, and MATC-based PRG values. 

LOAEL-based PRGs for dioxin TEQ (Tree swallow egg CBR-based) are exceeded at numerous 
site locations (Figure 6-1) but the NOAEL- LOAEL- and MATC-based PRGs are not exceeded in 
the background area (Table 5-1). PRGs developed for the most sensitive receptors for dioxin-like 
PCBs, technical chlordane, 4,4'-DDD, 4,4'-DDE, Aroclor-1254, total Aroclors, aluminum, 
barium, selenium, vanadium, and zinc are exceeded at numerous site locations but are also 
exceeded at the Greystone background location (Figures 6-2 through 6-12; Table 5-1). 

6.2 SITE FLOODPLAIN SOIL CONCENTRATIONS VERSUS CALCULATED P R G S 

Figures 6-13 through 6-17 compare the concentrations of COCs detected in floodplain soil across 
the study area to the calculated floodplain soil PRGs. The floodplain soil PRGs are based on 
risks to the short-tailed shrew (the only receptor for which floodplain soil PRGs were developed). 
For each COC, concentrations detected in floodplain soil are compared to the geometric mean of 
the PRGs calculated for each of the exposure areas (i.e., Allendale and Lyman Mill). The PRGs 
shown in the figures are based on an HQ of 1. Comparisons are made to NOAEL-, LOAEL-, and 
MATC-based PRG values. 

As seen in these figures, MATC- and LOAEL-based PRGs for dioxin TEQ, arsenic, and selenium 
are exceeded at a number of site floodplain soil sample locations (Figures 6-13, 6-15, 6-17). 
However, as noted in Section 5.2, these PRGs are also exceeded at the Greystone background 
location. Although the MATC-based PRG is exceeded for cadmium at a few site sample 
locations, this PRG is also exceeded at the background location (Figure 6-16; Table 5-2). MATC 
and LOAEL-based PRGs for Aroclor-1254 are exceeded at some site locations (Figure 6-14) but 
are not exceeded at the Greystone background area. 
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7.0 SUMMARY 

Ecologically-based Preliminary Remediation Goals (PRGs) were derived for sediment and 
floodplain soil at the Centredale Manor Restoration Project (CMRP) Superfund Site based on 
risks identified in the Baseline Ecological Risk Assessment (BERA) (MACTEC, 2004). PRGs 
were developed for these media because ecological receptors exposed to contaminants in these 
media, either directly or through biological uptake, are apparently at substantial risk of harm. 

In general, PRGs were developed based on measurement endpoints used in the BERA, and were 
calculated for No Observed Adverse Effect Level (NOAEL), Lowest Observed Adverse Effect 
Level (LOAEL), and Maximum Allowable Toxicant Concentration (MATC) endpoints where 
available. For each of these endpoints (NOAEL, LOAEL, and MATC), PRGs were calculated 
based on target Hazard Quotient (HQ) values of 0.1, 1.0, and 10. 

Sediment PRGs were developed for demersal fish (white sucker and American eel), pelagic fish 
(largemouth bass), piscivorous wildlife (belted kingfisher), and insectivorous wildlife (tree 
swallow embryos). These PRGs were developed for four exposure areas (Allendale, Lyman Mill, 
Manton, and Dyerville) and for the following chemicals of concern (COCs): dioxins and furans, 
dioxin-like PCBs, Aroclor-1254, total Aroclors, technical chlordane, 4,4'-DDD, 4,4'-DDE, 
aluminum, barium, selenium, vanadium, and zinc. Overall, sediment PRGs for dioxins and 
furans are lowest for tree swallow embryos (CBR-based PRGs); sediment PRGs for 4,4'-DDD, 
4,4'-DDE, and total Aroclor are lowest for the belted kingfisher; sediment PRGs for dioxin-like 
PCBs are lowest for the American eel; sediment PRGs for technical chlordane, Aroclor-1254, and 
selenium are lowest for white sucker (CBR-based PRGs); and sediment PRGs for the other metals 
evaluated (aluminum, barium, vanadium, and zinc) are lowest for largemouth bass (CBR-based 
PRGs). Although sediment PRGs for dioxin-like PCBs are lowest for American eel, there are 
considerable uncertainties associated with these PRGs because they are based on analytical data 
for a single American eel tissue sample. If PRGs for American eel are not evaluated, the lowest 
sediment PRGs for dioxin-like PCBs are those calculated for tree swallow embryos (CBR-based). 

Floodplain soil PRGs were developed for vermivorous wildlife (short-tailed shrew) for the 
Allendale and Lyman Mill exposure areas. These PRGs were derived for dioxins and furans, 
Aroclor-1254, arsenic, cadmium, and selenium. 

Sediment and floodplain soil PRGs were compared to chemical concentrations detected at the 
background location in these media. A geometric average of the PRGs for the different exposure 
areas was used in these comparisons. Detected concentrations of COCs in sediment and 
floodplain soil were also compared to the respective PRGs for these media in order to identify 
locations where the PRGs are exceeded. 

Sediment PRGs for dioxins and furans exceed the maximum detected concentrations in the 
background area. These PRGs are exceeded at a number of sediment sample locations 
throughout the study area. Although sediment PRGs for metals, Aroclors, pesticides, and dioxin-
like PCBs are exceeded at numerous Site locations, these PRGs are also exceeded at the 
background location; therefore, background concentrations may be limiting factors in establishing 
sediment PRGs for these COCs. 
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Floodplain soil PRGs for arsenic, selenium, and dioxin TEQ are exceeded at a number of Site 
locations but are also exceeded at the background location; therefore, background concentrations 
may be limiting factors in establishing floodplain soil PRGs for these COCs. PRGs for Aroclor
1254 are exceeded at some Site locations, but are not exceeded at the background location; 
therefore, background concentrations would be of less relevance in establishing a floodplain soil 
PRG for this COC. 

MACTEC Engineering and Consulting, Inc. 

f \W9-GVT\COE-NAE\Battelle\CeiUredaleVrajk26 - Ecological PRGs\ECO PRGs July 2005\ECOPRG Tod Nov 7 2005 doc PN: 5 1 2 2 6 . 2 6 

7-2 

http:51226.26


INTERIM FINAL SECTION 8 
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Centredale Manor Restoration Project Superfund Site 
North Providence, Rhode Island 

Prepared By: KJA 
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Approved By: SGH 
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LEGEND 

Range of Detected Concentrations: 7.6 to 380 mg/Kg 

X Concentrations less than PRG for LOAEL (20.0) 

Concentrations greater than PRG for LOAEL (20.0) 

SCALE IN FEET: 
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Figure 6-9 
Summary of Barium Concentrations in Sediment Relative to 
Largemouth Bass CBR-Based Preliminary Remediation 
Goals (HQ=1) 

Preliminary Remediation Goals Report - Ecological 
Centredale Manor Restoration Project Superfund Site 
North Providence, Rhode Island 
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Range of Detected Concentrations: 0.58 to 3.8 mg/Kg 

Concentrations less than PRG for NOAEL (0.39) 

• Concentrations greater than PRG for NOAEL (0.39) 

A Concentrations greater than PRG for MATC (0.44) 

+ Concentrations greater than PRG for LOAEL (0.50) 
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Figure 6-10 
Summary of Selenium Concentrations in Sediment Relative to 
White Sucker CBR-Based Preliminary Remediation Goals (HQ=1) 
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Range of Detected Concentrations: 4.8 to 129 mg/Kg 

X Concentrations less than PRG for NOAEL (3.1) 

Concentrations greater than PRG for NOAEL (3.1) 

i Concentrations greater than PRG for MATC (14.1) 

+ Concentrations greater than PRG for LOAEL (63.9) 
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Figure 6-11 
Summary of Vanadium Concentrations in Sediment 
Relative to Largemouth Bass CBR-Based Preliminary 
Remediation Goals (HQ=1) 
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Range of Detected Concentrations: 8.5E-7 to 0.281 mg/Kg 

Concentrations less than PRG for NOAEL (0.000011) 

Concentrations greater than PRG for NOAEL (0.000011) 

A Concentrations greater than PRG for MATC (0.000036) 

+ Concentrations greater than PRG for LOAEL (0.00011) 

SCALE IN FEET: 
0 300 600 

#MACTEC 
Figure 6-13 
Summary of Dioxin Toxicity Equivalency - Mammals Concentrations 
in Floodplain Soil Relative to Short-tailed Shrew-Based Preliminary 
Remediation Goals (HQ=1) 

Preliminary Remediation Goals Report - Ecological 
Centredale Manor Restoration Project Superfund Site 
North Providence, Rhode Island 

DYERVILLE POND 

Prepared By: KJA 
Checked By: BJR 
Approved By: MJM 

DYERVILLE DAM 

P:/W9-GVT/COE-NAE/BATTELLE/CENTREDALE/Task26  Ecological PRGs/ECO PRGs July 2005/SURFER/TEQM PRG.SRF  



P:/W9-GVT/COE-NAE/BATTELLE/CENTREDALE/Task26  Ecological PRGs/ECO PRGs July 2005/SURFER/Arsenic PRG.SRF  



GREYSTONE MILL POND DAM 

LEGEND 

Range of Detected Concentrations: 0.16 to 3.46 mg/Kg 

Concentrations less than PRG for NOAEL (0.43) 

Concentrations greater than PRG for NOAEL (0.43) 

Concentrations greater than PRG for MATC (1.4) 

Concentrations greater than PRG for LOAEL (4.3) 

SCALE IN FEET: 

ASSAPUMPSET 
BROOK 

LYMAN MILL POND 

LYMAN MILL DAM 

MANTON DAM 

MANTON POND 

*fc 
'% Ha 

<%4 '-*»: 
* * o 

DYERVILLE POND 

% 

\ 

#MACTEC 
Figure 6-15 
Summary of Cadmium Concentrations in Floodplain Soil 
Relative to Short-tailed Shrew-Based Preliminary Remediation 
Goals (HQ=1) 
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Summary of Selenium Concentrations in Floodplain Soil 
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Table 1-1
 
Summary of Preliminary Remediation Goals (PRGs) Developed for Ecological Receptors
 

Preliminary Remediation Goals Report - Ecological
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Chemicals of Concern 
RECEPTOR MEDIUM RISK BASIS 

Allendale Lyman Mil l Manton 

Demersal Fish/ Sediment Generic Critical Body dioxins and furans. dioxins and furans. not evaluated (no 
White Sucker (1] Residue (CBR) threshold Aroclor-1254, Aroclor-1254, demersal fish data) 

technical chlordanc, technical chlordane, 
selenium, 4,4'-DDIi. 
zinc 4,4'-DDD, 

aluminum, 
barium, 
selenium. 
vanadium. 
zinc 

Site-specific Early Life dioxins and furans dioxins and furans, not evaluated (no 
Stage (ELS) threshold dioxin-like PCBs demersal fish data) 

Pelagic Fish/ Sediment Generic Critical Body not evaluated (no	 dioxins and furans. aluminum. 
Largemoulh Bass Residue (CBR) threshold pelagic fish data)	 technical chlordane. barium. 

aluminum. vanadium 
barium, 
vanadium. 
zinc 

Site-specific Early Life not evaluated (no dioxins and furans dioxins and furans 
Stage (ELS) threshold pelagic fish data) 

Piscivorous Wildlife/ Sediment Food chain exposure dioxins and furans, dioxins and furans. dioxins and furans. 
Belted Kingfisher [1] modeling (fish Aroclor 1254, dioxin-like PCBs, 4.4'-DDE 

consumption) total Aroclors	 Aroclor 1254. (largemouth bass 
total Aroclors. data used) 
technical chlordane, 
4,4'-DDE. 
4,4'DDD 

Insectivorous Wildlife/ Sediment Generic Critical Body dioxins and furans dioxins and furans, dioxins and furans 
Swallow Egg Tissue Residue (CBR) dioxin-like PCBs 

Threshold 

Site-specific percent dioxins and furans dioxins and furans dioxins and furans 
hatchability threshold 

Vermivorous Wildlife/ Floodplain Soil Food chain exposure dioxins and furans [2J dioxins and furans. not evaluated (no 
Short-tailed Shrew modeling (earthworm arsenic, floodplain soil data. 

consumption) cadmium, minimal floodplain 
selenium habitat) 

Note: Table derived from Table I of Battelle, 2005. Technical Approach for Deriving Ecological Preliminary 
Remediation Goals (PRGs), Centredale Manor Restoration Project Superfund Site. May 20 

|1] White sucker data used except as noted.	 Prepared by: 
[2] Floodplain soil PRGs were not developed for Aroclor-1254 because this COPC is associated	 Checked bv: 

with samples that are located under areas that are currently paved or otherwise inaccessible 

Dyerville 

not evaluated (no 
white sucker data) 

dioxins and furans, 
dioxin-like PCBs 
(American eel data 
used) 

not evaluated (no 
pelagic fish data) 

not evaluated (no 
pelagic fish data) 

dioxins and furans, 
Aroclor 1254, 
total Aroclors, 
4.4'DDE, 
4,4'-DDD 
(American eel data 
used) 

not evaluated (no 
emerging 
insect/stomach 
content data or egg 
data) 

not evaluated (no 
emerging 
insect/stomach 
content data or egg 
data) 

not evaluated (no 
floodplain soil data; 
minimal floodplain 
habitat) 

SGH
 
K.JA
 

MACTF.C Engineering and Consulting, Inc. 
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Table 2-1
 

Derivation of CBR-Based Fish Tissue Preliminary Remediation Goals for Demersal and Pelagic Fish
 

Preliminary Remediation Goals Report - Ecological
 

(entredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

RECEPTOR: DEMERSAL AND PELAGIC FISH 
EXPOSURE MEDIUM: SEDIMENT 
RISK BASIS: CBR THRESHOLD 

PRGfish = THQx CBR 

PRG,lsi, = Fish Tissue PRG 
THQ = Target Hazard Quotient 
CBR = Critical Body Residue 

|| Critical Body Residues (CBRs) 

CHEMICAL OF CONCERN 
NOAE L [1] L O A E L [ 1  I MATC 

(mg/Kg) (mg/Kg) (mg/Kg) 

4,4-DDD 0.0080 0.60 0.069 

4,4-DDE 0.042 0.29 0.11 

Technical Chlordane 0.010 0.010 0 0 1  0 

Aroclor-1254 0.98 1.53 1.22 

Aroclor, Total NA NA NA 

Aluminum 1.0 8.0 2.83 

Barium NA 0.41 NA 

Selenium 0 14 0.18 0.16 

Vanadium 0.020 0.41 0.091 

Zinc 3.9 4.5 4.19 

Dioxin Toxicity Equivalency - Birds NA NA NA 

Dioxin Toxicity Equivalency - Fish 0.00015 000023 0.00019 

Toxicity Equivalency (PCB) • Birds NA NA NA 

Toxicity Equivalency (PCB) - Fish 0.00015 O.OOO23 0.00019 

M A C T E C Engineering and Consulting, Inc. 
51226.26 
P:W/9-Gv"T\COE-NAE\Batteiie\CentredaieO'ask26 • Ecological PRGs'.ECO PRGs July 2005'. 
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Table 2-1
 

Derivation of CBR-Based Fish Tissue Preliminary Remediation Goals for Demersal and Pelagic Fish
 

Preliminary Remediation Goals Repurt - Ecological
 

Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

||	 Calculated Fish Tissue PRGs (mg/Kg) 

1 NOAEL LOAEL MATC
 
fHFVIir'Al OF PONfFRrV
 

HQ = 0.1 H Q = 1 HQ-10 HQ-0.1 H Q - 1 H Q - 10 HQ = 0.1 HQ= 1 HQ-10 

4,4-DDD 0.00080 0.0080 0.080 0.060 0.60 6.0 0.0069 0.069 0.69 

4,4-DDE 0.0042 0.042 0.42 0.029 0.29 2.9 0.011 0.11 1.1 

Technical Chlordane 0.0010 0.010 0.10 0.0010 0.010 0.10 0.0010 0.010 0.10 

Aroclor-1254 0.098 0.98 9.8 0.15 1.5 15.3 0.12 1.2 12.2 

Aroclor, Total	 . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Aluminum 0.10 1.0 10.0 0.80 8.0 80.0 0.28 2.8 28.3 

Barium . . . . . . . . . 0.041 0.41 4.1 . . . . . . . . . 

Selenium 0.014 0.14 1.4 0.018 0.18 1.8 0.016 0.16 1.6 

Vanadium 0.0020 0.020 0.20 0.041 0.41 4.1 0.0091 0.091 0.91 

Zinc 0.39 3.9 39 0.45 4.5 45.0 0.42 4.2 41.9 

Dioxin Toxicity Equivalency - Birds . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Dioxin Toxicity Equivalency - Fish 0.000015 0.00015 0.0015 0000023 0.00023 0.0023 0.000019 0.00019 0.0019 

Toxicity Equivalency (PCB) - Birds . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Toxicity Equivalency (PCB) - Fish 0.000015 0.00015 0.0015 0.000023 0 00023 0.0023 0.000019 0.00019 0.0019 

NA = Not Available Prepared by BJR 

HQ = Hazard Quotient Checked by KJA 

LOAEL = Lowest Observed Adverse Effect Level 

MATC (Maximum Allowable Toxicant Concentration) = geometric mean of NOAEI. Ai LOA1;1, 

NOAEL = No Observed Adverse Effect Level 

PRG = Preliminary Remediation Goal 

— = No PRG Calculated 

[I ] Values from MACTF.C. 2004.	 Baseline Ecological Risk Assessment - Interim Final Centredale Manor Restoration Project Superfund Site North Providence, Rhode Island 

Prepared under contract to Battelle for USACOE. Contract No DACW33-01-D-00O4 September 30. Table G-l. (all effects data used) 

MAC'TF.C Engineering and Consulting, Inc. 
51226 26 
P:\W9-GVT\COE-NAE\Ballelle\Cenlredale\Task26 • Ecological PRGs^ECO PRGs July 2005*
 
PRG Calculations.xls. CBR Cfish Page 2 of 2 ""28/2005
 



Table 2-2 

Derivation of ELS-Based Fish Tissue Preliminary Remediation Coals for Demersal and Pelagic Fish 

Preliminary Remediation Goals Report • Ecological
 

Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

RECEPTOR: DEMERSAL AND PELAGIC FISH 

EXPOSURE MEDIUM: SEDIMENT 

RISK BASIS: ELS THRESHOLD 

THQ x ELS PRU,,,h- Fish tissue PRG 
PRG fish 

METF	 
THQ = Target Hazard Quotient
 

ELSn^.i, - Early Life Stage Based Threshold
 

METF = Matcrnal'F.gg Transfer Factor
 

Early Life Stage Thresholds (ELS „,„,,,> 111 

Maternal/ Egg 

CHEMICAL OF CONCERN EC, (mg/Kg) EC; (me/Kg) MATC(mg/Kg) Transfer Factor 

Ul 

Dioxm Toxicity Equivalency - Fish 0.000319 0 000510 0.000403	 0.' 

Toxicity Equivalency (PCB) - Fish 0.000319 0 000510 0.000403 

Calculated Tish Tissue PRGs (mg/Kg) 

CHEMICAL OF CONCERN 
HQ-0.1 

Ec:10 

HQ= 1 H Q * 10 HQ-0.1 

EC,, 

H Q  - 1 H Q  - 10 HQ-0 .1 

MATC 

H Q  - 1 H Q   10 

Dioxiu Toxicity Equivalency - Fisli 

Toxicity Equivalency (PCB) • Fish 

0.0000456 

0 00004 5 (> 

0.000456 

0.000456 

0.00456 

0 00456 

0.0000729 

0.0000729 

0.000729 

0.000729 

0.00729 

0.00729 

0.0000576 

0.0000576 

0.000576 

0.000576 

0,00576 

0.00576 

EC,,, = Effect Concentration fur 10 % of tested organisms Prepared by: KM 

ECJJ = Effect Concentration for 25 % of tested organisms Checked bv: SGH 

HQ = Hazard Quotient 

MATC (Maximum Allowable Toxicant Concentration) = geometric mean of EC,,, & EC:! 

PRG  Preliminary Remediation Goal 

[1] ECm and EC;s values are from Appendix H (Early Life Stage Toxicity Report) Table 3,11A of MACTEC, 2004, Baseline Ecological Risk Assessment - Interim Final. 

Centredale Manor Restoration Project Superfund Site North Providence, Rhode Island. Prepared under contract to Battelle for USACOE, Contract No. DACW33-01-D-0004. September 30. 

[2] Literature-based value: the transfer factor is the percentage of the contamination concentration in the adult female fish tissue that is transferred to the egg (i.e., 70%) 

MACTEC Engineering and Consulting, Inc. 
51226 26 
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Ti -3
 
Derivation of Biota Sediment Accumulation Factors (BSAFs) for Demersal Fish
 

Preliminary Remediation Goals Report - Ecological
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

4,4'-DDD TOC  Normalized Sediment Concentration Lipid - Normalized White Sucker Tissue Concentration 

Standard Coefficient Maximum Standard Coefficient 

Maximum Deviation of Detect ArithMean Variance Deviation of GeoMean 
Frequency of Detect SEDocn A/ithMeau Variance SEDocn Variation GeoMean Frequency of WSln WSln WSln WSln Variation WSln 

Exposure Area Detection mg/kg SEDocn mg/kg SEDocn mg/kg mg/kg SEDocn mg/kg Detection mg/kg mg/kg mg/kg mg/kg mg/kg DSAF WS 

Assapumpset 2 5 3.77E-O1 1.38E-O1 1.87E-02 I.37E-01 993 1 01E-01 NS NE [3] 

Greystone ' 4 7 2.41E-01 1.11E-01 5.57E-O3 7.46E-02 67.5 8.58E-O; 10 10 3.75E-O I.87E-OI 7.30E-03 855E-O2 45  7 I.72E-O1 2.00E->00 

Allendale 13 33 I.83E+OO 2.22E-0I 1.32E-O1 3.64E-01 163 7 8 65E-0; 10 10 4.01E-01 1.99E-0I 9.26E-03 9 62E-O2 48.4 1 80E-01 2.08E»O0 

Lyman Mill m ••:."•' .• . v - i , \  , . : . • •  • v>;V. . ' : '  . :, NE[1) • •  •  • • • ; • ' ' v NE[I] 2.04E+00 

Manton 0 3 ND 2.99E-0 8.24E-02 2.87E-01 96.1 2.01E-01 NS NE[3) 
Dyerville [2] i 3 I.48E+00 6.29E-01 5.52E-O1 7.43E-01 118 1 3.72E-01 3 3 4.07E-02 2.95E-0I 3.O5E-O3 5.52E-O2 18.7 2.9IE-01 7.84E-01 

4,4'-DDi: TOC  Nnrma ized Sediment Concentration Lipid  Normalized White Sucker Tissue Concentration 

Standard Coefficient Maximum Standard Coefficient 
Maximum Deviation Detect ArithMean Variance Deviation of GeoMean 

Frequency of Detect SEDocn ArithMean Variance SEDocn Variation GeoMean Frequency of WSln WSln WSln WSln Variation WSln 
Exposure Area Detection mg/kg SEDocn mg'kg SEDocn m&kg mg'kg SEDocn mg/kg Detection mg/kg mg'kg ilijy'kg mg'kg mg/kg BSAF WS 

Assapumpset 2 5 3.77E-OI I.57E-O1 1.58E-O2 1.26E-01 80 1 1 29E-01 NS NE[3] 

Grevstone 4 7 2.62E-01 1.02E-01 6.84E-03 8 27E-02 808 7.64E-0: 10 10 I.23E+UO 4 89E-OI 9.60E-02 3.10E-0I 63.4 4.20E-01 5.5OE+00 

Allendale 19 38 1.01E+00 I.77E-01 6.04E-02 2 46E-01 1390 8 91E-0: 11) 10 9.38E-01 4.69E-01 6.73E-02 2 59E-OI 55.3 405E-01 4.54E+OO 

Lvman Mill NE[1] NE[1] 5.O2E+OO 

Manton 0 3 ND 2.99E-01 8.24E-02 2 87E-01 96.1 2.01E-0I NS NE[3) 

Dverville [2] 2 3 1.48E+00 6.28E-O1 5.66E-01 7.52E-01 1197 3 14E-0 3 3 001474 9.32E-02 1.5OE-O3 3.87E-O2 4 1.6 87OE-O2 2.77E-01 

Technical Chlordane TOC  Normalized Sediment Concentration Lipid  Normalized White Sucker Tissue Concentration 

Standard Coefficient Maximum Standard Coefficient 
Maximum Deviation Detect ArithMean Variance Deviation of GeoMean 

Frequency of Detect SEDocn ArithMean Variance SEDocn Variation GeoMean Frequency of WSln WSln WSln WSln Variation WSln 
Exposure Area Detection mg'kg SEDocn mg/kg SEDocn mg'kg mg/kg SEDocn mg/kg Detection mg'kg mg/kg mg'kg mg/kg mg/kg BSAF WS 

Assapumpset 2 2 3.55E+OO 2.49E+00 2.23E+OO 149E+0O 60.0 2.26E+0( . . - . - : • '  • ' . . ' NS NE[3] 
Greystone 4 4 1. UE+OI 7.O6E+0O 9.56E-OO 3.09E-00 43 8 6.6OE+O( 10 10 6.10E+00 2.96E»00 I.26E+OO 1.12E+00 37.9 2.84E+00 4.3OE-O1 

Allendale 9 9 1.30E+01 8.36E+O( 6.64E-00 2.58E+0O 30.8 7.97E+0( 10 IC 1.43E+0 5.24E+OO 1.41E+01 375E+0O 71.6 4.31E+O0 5.41E-O1 
Lvman Mill NE[I] NE[I  ] 4.86E-0I 

Manton ( NA NA NA NA NA NA v. ....  .,«,. NS NE[3] 
Dyerville [2] 0 0 NA NA NA NA NA NA 3 3 3.88E-01 2.57E+OO 4.53E-01 6.73E-0I 262 2.52E+OO NE[3J 

MACTEC Engineering and Consulting, Inc. 
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Table 2-3
 
Derivation of Biota Sediment Accumulation Factors (BSAFs) for Demersal Fish
 

Preliminary Remediation Goals Report - Ecological
 
Centredaie Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Aroclor-1254 TOC • Normalized Sediment Concentration Lipid - Normalized White Sucker Tissue Concentration 

Standard Coefficient Maximum Standard Coefficient 

Maximum Deviation of Detect AiithMeaji Variance Deviation of GeoMcan 

Frequency of Detect SEDocn ArilllMean Variance SEDucn Variation GeoMcan Frequency of WSln WSln WSIu WSln Variation WSln 

Exposure Area Detection mg/kg SEDocn mg/kg SEDocn mg/kj: mg'kg SEDocn mg'kg Detection mg'kg mgkg mg-'kg mg'kg mg/kg BSAF WS 

Assapumpset 3 5 3.77E+OO I.53E<00 l.67fc»0n 1.29E>-00 S4 3 1 21E+IX NS NE!3] 

Greystone 7 7 7 93E»O(> 3.22E-HH) 7 35E-OII 2 71E*00 84 3 2 39E+OI 10 ]( 4.52E-OO 2 21EMJ0 1 17E+U0 1 U8E^O0 4>)0 2 OOEH10 8.40E-01 

Allendale 35 38 4.K0E-I-01 12<>E-(>: I.I2E-0I 118 3 4.73E-O< 10 II) 2 54H-0I 2.I6E-O2 147E+0I 578 2 I6E»O1 4 57E+OO 

Lyman Mi!! NE[1] NE[1] 2 71E-KIO 

Manton 0 3 ND 2.77E*OO 643EHIO 2.54E*OO 91 6 1 ')3E-0( NS NE[3J 

Dyervillc [2] 2 3 I.IIE+02 4.68E*0l 3.28EHI3 5 731>OI 122.3 1 55E+OI 3 3 4.50E-OI 3.06E-KI0 5.O5E-OI 7 10E-0I 23.2 3.0IE+00 I.95E-01 

Aroclor, Total TOC • Normalized Sediment Concentration Lipid - Normalized White Sucker Tissue Concentration 

Standard Coefficient Maximum Standard Coefficient 

Maximum Deviation of Detect ArithMean Variance Deviation of GeoMcan 

Frequency of Detect SEDocn ArithMean Variance SEDocn Variation GeoMcan Frequency of WSln WSln WSln WSln Variation WSln 

Exposure Area Detection mg/kg SEDocn mg/kg SEDocn mg/kg mg/kg SEDocn rng/kg Detection mg/kg mg/kg mg/kg mg/kg % rag/kg BSAF WS 

Assapumpset 3 4 2.6OE+OO 1.58E+OO 1.05E+00 1.02E+00 64.8 1.3IE+0C .• \ NS NE[3] 

Greystone 7 7 9.80E+00 4.31E+OO 9.69E+00 3IlE->-00 72.2 3.36E+OC 10 10 5 88E+OO 2 79E+00 2 04E+00 1 43E+00 512 2.51E+OO 7.47E-01 

Allendale 35 38 5 78E+01 1 03E+0I 148E+02 1 22E+O1 1182 5.38E+O( 10 10 5 54E+01 2 59E+01 2 18E+02 1 48E+01 57 0 2.21E+O1 411E+00 
. • . " . . , 

,  'Lyman Mill - ,  •  ' \ 
'&., •>- • NE(1] NE(1] 2.43E+OO -c-' -',-••- *.*• - - • 

Manton 0 0 NA NA NA NA NA NA 'if-' i • - • • ' , NS NE[3j 

Dyerville [2] l 1 3.O9E+01 3.09E+01 3 09E+01 3 4 50E-01 3 06E+00 5 05E-01 7 I0E-01 23 2 3 01E+00 9.7OE-02 

Aluminum Sediment Concentration (unnormalized) White Sucker Tissue Concentration (unnormalized) 

Standard Coefficient Maximum Standard Coefficient 
Maximum Deviation Detect ArilhMean Variance Deviation of GeoMeaii 

Frequency of Detect SED AnthMcan SED Variance SED SED Variation GeoMean SED Frequency of WS WS WS WS Variation WS 
Exposure Area Detection mg/kg mg/kg mg/kg mg/kg % mg/kg Detection mg/kg mg/kg mg/kg mg/kg % mg/kg BSAF WS 

Assapumpset 6 6 2.18E+04 9.84E-KJ3 5.34E+O7 7.31E--O3 74.3 7.59E+0: < ' .* '- , /••>*»*> NS NE[3J 

Greystone 13 13 2.47E+04 8.21E+03 5.51E+O7 7.42E+03 90.4 5.93E+O3 10 10 5 28E+0I 3 03E+01 2 28E+02 1 51E+01 49 8 2.68E+01 4.51E-03 

Allendale 51 51 2.22E+04 1.00E+04 2.5OE^O7 5.OOE+O3 49.8 8.54E+0: 10 10 2 58E+OI 8 02E+O0 4 75E+01 6 89E+00 85 9 5.96E+0ol 6.98E-04 

Lyman Mill . • . : : > ; , . , . ' < ; : : ..:-(*,v. NE[I) • < ,«.~^ ' i*t? . ,*• NE[1] 2.61E-O3 

Manton 3 3 2.47E+03 2.22E+03 1.34E+05 3 66E+02 16.5 2.2OE+O: / , • > •••;. . . , NS NE [3] 
Dyerville [2] 3 3 1.07E+04 5.63E+O3 I.93E+O7 4.39E+O3 780 468E+0? 1 3 4 12E*00 1 9IE+00 3 72E+00 1 93E+OO 100 9 1.35E+OOi 2.88E-04 

Barium Sediment Concentration (unnormalized) White Sucker Tissue Concentration (unnormalized) 

Standard Coefllcient Maximum Standard Coefficient 
Maximum Deviation of Detect ArithMean Variance Deviation of CieoMcan 

Frequency of Detect SED ArithMean SED Variance SED SED Variation GeoMcan SED Frequency of WS WS WS WS Variation WS 
Exposure Area Detection mg/kg mg/kg mg/kg mg/kg mg/kg Detection m^kg mg/kg mg kg mg/kg mg/kg DSAF WS 

Assapumpset << 6 2.04E+02 9.36E+01 480E+03 6.93E+01 74.0 7 I9E+01 »y... ' .  ' » " i '• NS NE[3] 

Greystone 13 13 3.74E+02 1.34E+02 1.48E+04 1 22E+02 90.8 7.62E+O1 10 10 I.25E+OO 9.I3E-OI 8O1E-O2 2 83E-O1 31 0 8.69E-0! 1.I4E-O2 
Allendale 48 51 3.20E+02 1.38E+02 7.3IE+03 8 55E+O1 62.1 1 04E+0; 10 10 1.45E+O0 7.44E-01 1.05E-01 3 25E-OI 43.7 687E-01 0 6IE-03 

, •Lyman Mill . . ' • ' . .  '  ' ' ' . ; •  • . ' • • . * • « . ; • / •  ' ' ' NE[I] . '• • •:• v < w NE[1] 9.01E-03 
, • . ; - • •Manton 3 3.81E+01 2.44E+0I 1.43E+02 1 20E-01 49.1 2.26E+OI NS NE [3] •• • • r ' : ' - . . -

Dyerville [2[ .1 3 I.I6E-O2 6.78E+01 1.89E*O3 4 34E*O1 fi4 0 5 90E-K11 3 3 7.35E-OI 5.1'JE-01 3.62E-O2 1 90E-01 36 6 498E-0I 8.44E-O3 

MACI'EC Engineering and Consulting, Inc. 
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Derivation of Biota Sediment Accumuiauon Factors (BSAFs) for Demersal Fish
 

Preliminary Remediation Goals Report - Ecological
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Selenium Sediment Concentration (unnormalized) White Sucker Tissue Concentration (unnormalized) 

Standard Coefficient Maxununi Standard Coefficient 

Maximum Deviation of Detect ArithMean Variance Deviation of GeoMean 
Frequency of Detect SED ArithMean SED Variance SED SED GeoMean SED Frequency of WS WS WS WS Vanation WS 

Exposure Area Detection mg/kg mg/kg mg'kg rog/kg mg'kg Detection nig/kg nig/kg mg/kg mg/kg % rag/kg BSAF WS 

Assapumpset 1 6 2.2OE+OO 6.25E-O1 6.I1E-0I 7 S1E-OI 125.1 4 08E-01 '" • NS NE[3] 

Greystone 7 13 3.60E+OO I.UE+OO I.03E+00 1.02E+00 89,1 7.41E-01 0 10 2 24E-O1 2 24E-01 0 00E+00 2.24E-0I 3.O2E-O1 

Allendale 13 49 5 30E+00 1 06E+00 I 07E+00 1 03E+00 97.4 7.49E-01 10 10 3 49E-01 2 85E-O1 1 59E-03 3 99E-02 14 0 2.82E-01 3.77E-O1 

Lyman Mill • !V. • »   , , sr • >   > <* NE[IJ • ' •• - • - " > * f -r -* , . > NE[I) 3.4OE-OI 

Manton 0 3 ND 2 37E-OI 5 83E-05 7 64E-03 3.2 2.37E-01 ' \ y <* NS NE[3] 

Dyerville [2) 0 3 ND 1.60E+00 5.47E+OO 2 34E+00 146.1 6.45E-01 0 3 ND 2.24E-O1 9.25E-I8 2.24E-O1 NE[3] 

Vanadium Sediment Concentration (unnormalized) White Sucker Tissue Concentration (unnormalized) 

Standard Coefficient Maximum Standard Coefficient 
Maximum Deviation of Detect ArilhMean Variance Deviation of GeoMean 

Frequency of Detect SED AnthMean SED Variance SED SED Variation GeoMean SED Frequency of WS WS WS WS Vanation WS 
Exposure Area Detection mg/kg mg/kg mg/kg mg/kg mg/kg Detection mg/kg mg/kg mg/kg mg/kg % mg/kg BSAF WS 

Assapumpset 6 6 3.2OE+O1 1.70E+01 I.O5E+O2 1.02E+01 60,1 1.43E+01 - ,> * f, A" t » ' * J- " 1 NS NE[3] 

Greystone 13 13 1.29E+02 3.76E+O1 1.16E+03 3.41E+01 90.6 2.63E+0I 6 9 1.13E-01 7.97E-02 4.33E-O4 2.08E-02 26.1 7.70E-02 2.93E-03 

Allendale 51 51 8 91E+01 1 62E-KU 3 60E+02 1 90E+01 52 4 3.O3E+O1 4 10 1 54E-01 9 66E-02 5 29E-04 2 3OE-02 23 8 946E-02 3.I2E-O3 

Lvman Mill t - '*;.<>; ' NE[1] •  ' v ••-. >•-• . NEfl] 3.O3E-O3 
Manton 3 3 7 10E+00 5 70E+00 1 51E+00 1 23E+00 21 6 5.62E+0C NS NE [3] 
Dyerville [2J 3 3 2.84E+01 1.60E+01 1.16E+02 1.08E+0I 67.1 1.40E+OI 2 3 7 78E-03 3 31E-O2 2 4OE-O3 4 90E-02 148 0 1.11E-02 7.92E-04 

Zinc Sediment Concentration (unnormalized) White Sucker Tissue Concentration (unnormalized) 

Standard Coefficient Maxunum Standard Coefficient 
Maximum Deviation of Detect ArithMean Variance Deviation of GeoMean 

Frequency of Detect SED ArithMean SED Variance SED SED Variation GeoMean SED Frequency of WS WS WS WS Variation WS 
Exposure Area Detection mg/kg mg/kg mg/kg mg/kg % mg/kg Detection mg/kg mg/kg mg/kg mg/kg % mg/kg BSAF WS 

Assapumpset 6 6 2.27E+O2 1.01E+02 5.61E+O3 749E+01 74 5 7.94E+0I » • •  • . .  . • . . •  • ' * - « > .  . • i - . - r ; - ;  „ . , - •  . • • : . - • : <  ; , •  - NS NE[3] 

Greystone 12 13 8.54E+02 2.21E+O2 7.66E+04 277E+O2 125.3 1.I2E+0; 10 10 2.1 lE-i-01 1.62E+01 6.24E+00 2.50E+O0 15.4 1.60E+01 1.43E-01 

Allendale 50 51 2.O9E+O3 3.54E+O2 I.42E+05 3 76E+02 106 4 239E+O; 10 10 2.63E+01 2.09E+0I I.30E+01 3 6IE-HX) 17.3 2.O6E+O1 8.62E-02 
Lyman Mill NE[1] , : • ; • - ! . . : . » • - . NE[1] 1.15E-01 

Manton 3 3 1.6IE+02 7.85E+OI 5.31E+03 7,29E*0 92.8 5 76E+01 ! - . - • .  . ; •  •  NS NE[3] 
Dyerville ^2J 3 3 1.93E+O3 7,19E*02 l.lOE+Ofi 1 O5E-O3 146,0 2.65E+O2 0 3 ND 1.09E+0 I.73E+OO 1 32E+OOI 12.0 1.09E+01 NE [3] 

MACTEC Ensineering and Consulting, Inc. 
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Table 2-3
 
Derivation or Biota Sediment Accumulation Factors (BSAFs) for Demersal Fish
 

Preliminary Remediation Goals Report - Ecological
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Toxlcity Equivalency 
Birds TOC - Normalized Sediment Concentration Lipid - Normalized White Sucker T s sue Concentratiou 

Standard Coefficient Maximum Standard Coefficient 
Maximum Deviation of Detect ArilhMean Variance Deviation of GeoMean 

Frequency of Detect SEDocn ArithMean Variance SEDocn Variation GeoMean Frequency o^ WSln WSln WShj WSln Variation WSln 

Exposure Area Detection mg/kg SEDocn mg/kg SEDocn mg/kg mg/kg SEDocn ing/kg Detection mg'kg mg/kg mg/kg mg/kg % mg/kg BSAF WS 

Assapumpset 4 4 1.7OE-O3 5.21E-04 6.21E-07 7.88E-04 151.2 2.3OE-C ,- - -S, NS NE [3] 

Greystone 6 6 2.14E-03 7.45E-04 S.O3E-07 7.09E-04 95.2 5.45E-O- 10 10 2 07E-04 7 38E-05 2 38E-09 4 88E-O5 66 2 6.49E-05 I 19E-0I 

Allendale 31 31 2.63E-01 4.17E-02 2.97E-03 5.45E-02 130.7 1.62E-0; 13 2 25E-02 8 82E-O3 4 97E-05 7 O5E-O3 79 9 6.06E-03 3.75E-OI n 
Lyman Mill • /....A.v.> • NE[I ] NE[I ] 2.47E-01 

Manton 3 3 2.72E-O2 2.26E-02 2.78E-05 5.28E-O3 23.3 2.22E-O; .•*-?*,«<, . NS NE [3] 
Dyerville [2] 4 4 1.02E-01 2.80E-02 2.46E-03 4.96E-02 177.0 1.35E-0; 3 3 7 59E-05 4 24E-04 2 18E-08 I 48E-04 34 9 4 05E-04 3.01E-0! 

Toxicily Equivalency • 

Fish TOC - Normalized Sediment Concentration Lipid - Normalized White Sucker Tissue Concentration 

Standard Coefficient Maxunum Standard Coefficient 
Maximum Deviation of Detect AnUiMean Variance Deviation of GeoMean 

Frequency of Detect SEDocn ArithMean Variance SEDocn Variation GeoMean Frequent, of V,Sln WSln WSln WSln Vananon WSln 
Exposure Area Detection mg/kg SEDocn mg/kg SEDocn mg/kg mg/kg SEDocn mg/kg Detection mg.kg mg kg mg/kg mg/kg mg/kg BSAF WS 

Assapumpset 4 4 1.09E-03 3.44E-04 2.5OE-07 5.OOE-O4 145.5 1.5IE-0. NS NE [3] 
Greystone 6 6 1.46E-03 4.53E-04 2.56E-O7 5.05E-O4 111.5 3.O4E-0' 10 1(1 4 78E-O5 I 99E-O5 I 38E-1O I 18E-05 59 2 L74E-05 5 75E-02 

Allendale 31 31 2.61E-01 4.13E-02 2.93E-03 5.4IE-02 131.1 1.54E-0: 13 13 2 22E-O2 8 77E-O3 4 89E-0S 7 00E-03 79 8 G.OlE-03 3.89E-01 

NE [1] " " i >"'V y • - . ' • * • — •  — NE[IJ 
Mutton 3 3 2.69E-O2 2.25E-O2 2.7OE-O5 5 2OE-O3 23.1 NS NE[3] * " J" 

22OE-O; 
Dyerville [2] 4 4 9.85E-02 2.67E-02 2.31E-03 4.80E-02 180.2 I.OIE-O, 3 3 7 56E-05 4 23E-04 2 I5E-O8 I 47E-04 34 7 4.04E-04 4.00E-01 

Toxiclty Equivalency 
(PCB) - Birds TOC - Normalized Sediment Concentration Lipid - Normalized White Sucker Tissue Concentration 

Standard Coefficient Maximum Standard Coefficient 
Maximum Deviation of Detect ArithMean Variance Deviation of GeoMean 

Frequency of Detect SEDocn ArithMean Variance SEDocu Variation (ieoMean Frequency of WSln WSln WSln WSln Vajiation WSln 
Exposure Area Detection mg/kg SEDocn mg/kg SEDocn mg/kg mgkg SEDocn mg/kg Detection mg/kg mg/kg mg/kg mg/kg % BSAF WS msAg 

Assapumpset 0 0 NA, NA NA NA NA < • • ;  • NS NE [3] •  • 

Grevstone 1 1 1.68E-03 I.68E-03 1.68E-03 1.I8E-O3 I.18E-O3 I 18E-O3 7 02E-0I 

Allendale 0 NA NA NA NA NA 6 6 9.85E-03 3.83E-03 1.60E-05 4.00E-03 104.4 2O8E-O3 NE [3] 

Lyman Mill NE[1] NE[ l ] 7.02E-O1 • , - „ • • ; 

Manton 0 0 NA NA NA NA NA !.,:... . NS NE[3] • • •  . A 

Dyerville [2) 2 2 2.76E-04 2.76E-04 O.OOE+00 0 OOE^O) 0 ) 2.76E-04 0.0000198 1.47E-04 I 47E-04 5.31E-OI 

MACTF.C Engineering and Consulting, Inc. 
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Derivation of Biota Sediment Accumulation Factors (BSAFs) for Demersal Fish
 

Preliminary Remediation Coals Report - Ecological
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Toi ic i ty Equivalency 
(PCB)  Fish T O  C - Normalized Sediment Concentrat ion Lipid - Normalized White Sucker Tissue Concentration 

Standard Coefficient Maximum Standard Coefficient 

Maximum Deviation of Detect ArithMean Variance Deviation of GeoMean 
Frequency of Detect SEDocn ArithMcan Variance SEDocn Variation GcoMean Frequency of WSln WSln WSto WSln Variation WSln 

Exposure Area Dcteclion mg/kg SEDocn mg/kg SEDocn nig/kg nig, kg SEDocn mg/kg Detection mg,kf mg'kg mg/kg mg/kg mg/kg BSAF WS 

Assapumpset 0 a NA NA NA NA NA NS NE [3] 

Greystone 1 l 6.O7E-O5 6.07E-05 6 O7E-O5 1 1 I.2OE-O5 1.20E-O5 1 2OE-O5 1.97E-0I 

Allendalc 0 0 NA NA NA NA NA 6 6 3.48E-04 I.33E-O4 2.19E-O8 1 48E-04 111.2 603E-05 NE [3] 

Lyman Mill NE[1] NE[1] 1.97E-0I 

Manton 0 0 NA NA NA NA NA NS NE[3] 

Dyerville [2] 2 2 5.5OE-O7 5.5OE-O7 O.OOE-KK) 0 00E-00 0.0 5.50E-07 I 1 1 OGE-06 7.g5E-06 785E-06 I.43E+01 

NS - Not Sampled Prepared by: BJR 
NE  Not Evaluated Checked by: KJA 

ND  Not Detected 

[1] Data for Lyman Mill were not used; BSAF values for Lyman Mill are arithmetic means of the BSAFs for the r exposure areas (excluding Dycrv : only American eel data were collected) 

[2] Data for Dyerville are for American Eel. 

[3] BSAF not evaluated because the chemical was not detected in biota tissue and/or was not analyzed for in sediment or biota tissue. 

NA  Not Analyzed 

Shading indicates DO available data 

ArithMean • arithmetic mean 

GeoMean * geometric mean 

SEDocn =• organic carbon-normalized concentration in sediment 

WSln  lip id-normalized concentration in white sucker 

mg/kg " milligrams per kilogram 

Notes: BSAFs were derived as the ratio of the lipid-normalized white sucker tissue and carbon-normalized sediment concentrations 

All data extracted from site database (MACTEC, 2005) 

Half of the detection limit was used to calculate mean, variance, standard deviation, coefficient of variation and geomean when the chemical \ 

MACTEC Engineering and Consulting, Inc.
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i 
Derivation of Biota Sediment Accuni-.-iion Factors (BSAFs) for Pelagic Fish 

Preliminary Remediation Goals Report - Ecological
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

4,4-DDD Lipid - Normalized Largemouth Bass Tissue Concentration 

Standard Coefficient Maximum Standard Coefficient 
of GeoMean Detect ArithMean Variance Deviation of GeoMean 

Frequency of SEDocn SEDocn SEDocn SEDocn Variation SEDocn Frequency of LMDIn LMBIn LMBIn LMBIn Variation LMBIn 
Exposure Area Detection mg/kg mg/kg mg/kg mg'kg mg/kg Detection mg/kg mg/kg mg/kg mg/kg % mg/kg BSAF LMB 

Assapumpset 2 5 3.77E-OI 1.38E-0 1.87E-02 1 37E-O1 99 3 1 01E-0I 4 \ 4 344E-01 1.97E-01 1.I7E-O2 1 08E-0 54" 1 77E-O1 1 75E+OO 

Greyslone 
1 4 7 2.41 E-0 l.ME-0 5.57E-O3 7 46E-02 67 5 8 58E-O: 10 10 3,31 E-0! 2.O7E-O1 7.37E-O3 8 58E-O2 41 i 1 90E-01 2.21E-OO 

Allendale 13 33 1.83E+OO 222E-O 1.32E-O .1 64 E-01 163 7 8 65E-O: NS NE 

Lyman Mill NE[1] NE [1 | 2.01 E*00 
Mantnn 0 3 ND 2.99E-01 8.24E-02 2 R7E-OI 96 1 : O I E - O I 3 3 S i l t - O l 4.26E-0I 1.58E-O2 1 26E-01 29 ! 4 I5E-01 2.O7E+0O 
Dverville 1 1.48E+O0 6.29E-01 S.52E-O1 7 43E-O1 118 1 1 72E-01 NS NE 

4,4-DDE TOC • Normalized Sediment Concentration Lipid - Normalized Largemoulh Bass Tissue Concenlra on 

Standard Coefficient Maximum Standard Coefficient 
Maximum Detect ArithMean Variance Deviation of GeoMean Detect ArilhMean Variance Deviation of GeoMean 

Frequency of SEDocn SEDocn SEDocn SEDocn SEDocn Frequency of LMBIn LMBIn LMBIn LMBIn Variation LMBIn 
Exposure Area Detection mg/kg mg/lcg mg/kg mg.kg mg/kg Detection mg/kg mg/kg mg/kg mg/kg mg/kg BSAF LMB 

Assapumpset 2 5 3.77E-01 1.57E-01 1.58E-02 1 26E-01 80 1 1 29E-0 4 4 3.7IE+OO 1.67E^00 2.17E+OO 1 47E-K10 8 8 ' 1 21E-1-00 9.41 E*00 

Greystone 4 7 2.62E-0I 1.02E-OI 6.S4E-O3 8 27E-02 SO 8 7 64E-0: 10 10 1.25E+O1 3.99E+O0 I.55E+O1 3 93E+OO 98 ! 2.34E-KX) 3.06E-O1 
Allendale 19 38 1.0IE*O0 I.77E-OI 6.04E-02 2 JnE-01 139 0 8 9IE-O: NS NE 
Lyman Mill NE[ I ] NE[I ) 1 .S7E-HJI 
Manton 0 3 ND 2.99E-O1 8.24E-02 : S7E-0 96 1 2 01E-01 J 3 8.77E+O(J 4.26E+00 l.S5E^OI 3 93E+O0 9 2 : 3 22E-HM 1.60E>01 
Dyerville 2 3 1.48E-KK) 6.28E-0 5.66E-0 T < : E - O I 19 7 3 14E-0 NS NE 

Technical Chlordane T o  r - Norina zed Sediment Concentration 

SUndjrJ Coefficient Maximum Standard Coefficient 
Maximum Detect ArilhMean Variance Deviation GeoMean Detect ArithMean Variance Deviation GeoMean 

Frequency of SEDocn SEDocn SEDocn SEDocn Variation SEDocn Frequency of LMBIn LMBIn LMBIn LMBIn Variation LMBIn 
Exposure Area Detection mg/kg mg/kg mg'kg mg-kg mg/kg Detection mg/kg mg/kg mg/kg mg/kg % mgAg BSAF LMB 

Assapumpset 2 2 3.55E+O0 2.49E-K10 2.23E+OO 1 49E+O0 60 0 : 26E-KK 4 4 7.66E*OO 3.95E+0O 7.42E+00 2 72E+OO 69 1 3 30E+00 1.46E+00 
Greystone 4 4 1.I2E+0 7.06E+OO 9.56E+O0 3 09E+OC 43 8 6 60E+0( 10 10 4.70EK10 2.52E+O0 1 43E+00 1 20E-O0 47 > 228E+OO 3 45E-O 

, , . . ,  • ;Allendale 9 9 I.30E+O 8.36E+00 6.64E+00 2 58E+OO 30 8 7 97E+OC NS NE 
Lvman Mill NE[1] NE[IJ 903E-01 
Manton 0 0 NA NA NA NA NA NA 3 3 1.38E+OI 9.77E+OO I.59E+01 3 99E+00 40 i 9 20E+00 NE 
Dyerville 0 0 NA NA NA NA NA NA yi*'•••• , «•••. NS NE . - . • • • • ' • • • ; J ! : ' - ' 

MACTEC Engineering and Comulling, Inc.
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Table 2-4
 
Derivation of Biota Sediment Accumulation Factors (BSAFs) for Pelagic Fish
 

Preliminary Remediation Goals Report - Ecological
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Aroclor-1254 TOG - Norma zed Sediment Concentration	 Lipid • Normalized Largemouth Bass Tissue Concentration 

Standard Coefficient	 Maximum Standard Coefficient 
Maximum Detect ArithMean Variance Deviation of GeoMean Delect ArithMean Variance Deviation of GeoMean 

Frequency of SEDocn SEDocn SEDocn SEDocn SEDocn Frequency of LMBln LMBln LMBln LMBln LMBln 
Exposure Area Detection mg/kg mg/kg mS1ct mB/kt mg/Vg Detection mg-kg mg.-kg mg/kg mg/kg BSAF LMB 

Assapumpsel 3 i 3.77E+O0 1.5.1E+O0 I.67E--O0 I 2')E*00 84 3 1 2IE*O( 4 4 8.82E+OO 4.53E-I-O0 994E+00 3 I5E+00 69 ! 3 77E+O0 3.11E+00 
Greystone 7 7 7.93E-O0 3.22E+OO 7.35E~O0 2 71E-KH) 84 3 2 39E-KX 10 10 3.I7F.+OI 13IE+0 1.1SE»O2 1 O7E+01 SI " 8 83E*OO 3.70E+0O 

Allendalc 35 38 4.8OE*O1 9.50E-KK) I.26E-02 I I:E-OI 118 1 4 73E*OC NS NE 

Lvman Mill \ E [ I  ] - NE[1] 7.40E+00 

Manton n 3 ND 2.77E~OO 6.43E*OO :54E»OO 91 6 1 13E+0C 3 3 VI3E+OI 3.4OE+OI 3.62E+02 1 "OEfOI 5 5  ' 2 96E-K11 1 54E-K11 

Dyemlle 2 3 1 1 lE-t-02 4.68E+0I 3.28E-O3 5 73E+O1 122 3 1 55E+O1 NS NE 

Aroclor, Total TOC - Normalized Sediment Concentration	 Lipid - Normalized Largemouth Bass Tissue Concentration 

Standard Coefficient	 Maximum Standard Coefficient 
Maximum Detect ArithMean Variance Deviation of GeoMean Detect ArithMean Variance Deviation GeoMean 

Frequency of SEDocn SEDocn SEDocn SEDocn SEDocn Frequ icy of LMBln LMBln LMBln LMBln Variation LMBln 
Exposure Area Detection mg'kg mg/kg mgkg mg-Vg mg/kg Dele ction mg'kg mg/kg mg/Ve mg/kg BSAF LMB 

Assapumpsel 3 4 2.60E+O0 1.58E+00 1.05E+00 1 02F.»00 64 8 1 31E+0( 4 4 9.72E-.OO 5.00Ef00 1.21E-rO 3 48E+O0 69 f 4 15E+O0 3.I8E-I-OO 

Greystone 7 7 9.80E+O0 4.31E+OO 9.69E+00 3 1 1E-K10 72 2 3 36E+01 10 10 4.13E+O I.72E+OI I.85E+02 1 36E+O 79 1 24E+0I 368E+00 

Allendale 35 38 5.78E-K)! 1.03E+0 1.48E»02 1 22E+O 1182 5 38E+0C NS NE •	 . . . . . • • • : • . . .  . 
• • • - ; . . : • . • / 

Lyman Mill	 NE {11  • ; . . - - :  : • -
; " , ; / • NE[1] 3.43E+00 .  * . .  • - . 

Manlon 0 I) N  A N  A NA N  A N  A NA 3 3 5.60E+0I 4 45E+01 9.83E+01 9<>IEi-Ool 22  : 4 38E-KJI NE 

Dvervillc 1 3.09E-KM 3 09E»0l 3 09E+01	 NS NE 

Aluminum Sediment Concentration (unnormalized)	 Largemouth Bass Tissue Concentration (unnorinalized) 

Standard Coefficient	 Maximum Standard Coefficient 
Maximum Delect ArithMean Variance Deviation of GeoMean Detect ArithMean Variance Deviation of GeoMean 

Frequency of SED SED SED SED SED Frequency of LMB LMB LMB LMB Variation LMB 
Exposure Area Detection mg/kg mg/kg mg/Vg mglig mg/kg Detection mg/kg mg.tg mg/kg mgicg % mg/kg BSAF LMB 

Assapumpset 6 6 2.18E+04 9.84E+03 5.34E+07 71IE+03 7 4 3 7.59E+O: 2 4 1.52E+OO 8.O8E-0I 2.26E-01 475E-O 58f 7 29E-0I 9.60E-05 
Grey stone 13 13 2.47E+04 S.21E+O3 5.51E+07 7.42E+O3 9 0  4 593E+0: 10 10 6 90E+O0 3 53E+OO 3 73E+00 1 93E-KJ0 54 1 3 04E+O0 S.I3E-04 

Allendale 51 51 2 22E+O4 1 OOE+04 2 50E+C <00E+03 49.8 8 54E+0: NS NE 

Lyman Mill NE[1] 'i - NE[IJ 2.9IE-03 

Manton 3 3 2 47E+O3 2 22E+O3 1 34E-KJ5 165 2 20E+O: 3 3 3 88E+OI 2 39E+O1 2 91E+O2 1 71E+O 71 - 1 78E+01 8.IIE-03 

Dyerville 2 3 1.07E+O4 5.63E+O3 1.93E+07 4 39E+O3 78 0 4 68E+O: * • NS NE 

MACTEC Engineering and Consulting, Inc. 
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Derivation or Biota Sediment Accumulation Factors (BSAFs) for Pelagic Fish
 

Preliminary Remediation Goals Report • Ecological
 
Centredaie Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Barium Sediment Concentration (unnormalized) Largemouth Bass Tissue Concentrat an (unnormalized) 

Sundard Coefficient Sundard Coefficient 
Maximum Detect ArittlMcan Variance Deviation GeoMeaJi Maximum Deviation of 

Frequency of SED SED SED SED Variation SED Frequency of Detect LMB A/ithMean LMB Variance LMB LMB Variation GeoMean LMB 

Exposure Area Detection mg/kg Detection mg/kt mg/kg BSAF LMB 

Assapumpset 6 6 2.04E*02 9.36E+0I 4.S0E+O3 6 93E*01 74 0 7 I9E+0 4 4 1.19E^0O 7.76E-01 8.58E-O2 293E-0I 37 7 7.4OE-O1 1.03E-02 

Greystone 13 13 3.74E*02 134E+02 I.48E+04 122E+02 90 8 7 62E+OI 10 10 1 67E-1-0O 7.63E-0I 1.79E-0I 4 24E-0 5 5  : 667E-O1 8.76E-03 

Allendale 48 51 3.20E+02 1,38E+O2 7.3IE+O3 8 55E-O 62 1 1 04E+0: NS NE 
Lvman Mill NE[I] NE[1] 1.55E-O2 

Manton 3 3 3.SIE+01 2.44F.+0I 1.43E*02 1 20E-0I 49 1 2 26E+O1 2 2 9.06E-0I 6 64E-01 1.I7E-01 3 42E-O1 5 i  : 6 I8E-0I 2.73E-O2 

Dyerville 3 3 1.I6E*O2 6.78E-W11 I.89E+O3 4 34E+O1 64 ( 5 90E+0I NS NE 

Selenium Sediment Concentration (unnormalized) Largeinoulh Bass Tissue Concentration (unnormalized) 

Standard Coefficient Maximum Standard Coeftlcient 
Maximum Detect ArithMean Variance Deviation GeoMean Detect AnthMcan Variance Deviation GeoMean 

Frequency of SED SED SED SED Variation SED Frequency of LMB LMB LMB LMB Variation LMB 

Exposure Area Detection mg;kg Detection mg.'kg BSAF LMB 

Assapumpset 1 6 2.20E+O0 6.25E-0I S.IIE-01 7 81E-OI 125 1 4 08E-01 3 4 2 18E-0! 1 58E-01 8.19E-03 9 05E-02 57 J I.18E-0I 2.S8E-0I 

Greystone 7 13 3.6OE+O0 1.14E+00 1 03E+00 i  O : E + O  O 89 1 7 41E-0I 10 10 287E-0I 2.35E-OI 2.29E-03 4 79E-02 20 J 2 3OE-OI J.1IE-OI 

Allendale 13 49 5.30E+O0 1.06E+0CI 1 07E+00 1 03E~00 97 4 7 49E-01 NS NE 

Lyman Mill NE[I] N E | I ] 4.70E-0I 
Manton 0 3 N'D 2.37E-01 5.83E-O5 7 64E-03 32 2 37E-01 1 3 2 24L-01 1 96E-01 2.3OE-O3 4 79E-O2 24 a 1 92E-0I 8 IIE-OI 

Dverville 0 3 ND 1 60F.+00 5.47E*«0 2 34K*O0 146 1 6 45E-01 NS NE 

Vanadium 

Standard Coefficient Maximum Standard Coefficient 
of GeoMean Delect AnthMean Variance Deviation GeoMean 

Frequency of SED SED SED SED Variation SED Frequency of LMB LMB LMB LMB LMB 
Exposure Area Detection mi:/kg ms/kg Detection int-kt mg/kg BSAF LMB 

Assapumpset ( (J 3.20E+0 1 70E*0 1 O5E*O2 102E»0 60 1 1 43E+0I 4 4 I.93E-O2 8.6IE-03 6.36E-05 7 97E-03 92 t 5 79E-O3 4.06E-04 

Grevstom1 13 1.1 l.29E>02 3.76E-O M6E*03 3 41E*0 90 6 2 63E*O 2 10 8 95E-02 74IE-02 1.09E-03 3 3OE-O2 44 ! 4 61E-02 I 75E-03 
Allendale 5 5 893E*01 3.62E+0I 3.6OE*O2 1 90t>0 52 4 1 03E+OI NS NE 
Lyman Mill N E H I NE[I] 4 08E-03 
Manton 3 3 7.10E+00 5.7OE+00 I.51E*00 1 23E*OO 21 6 5 62E*0( 2 3 8 95E-O2 6 06E-02 7.27E-04, 2 70E-O2 44 ' 5 66E-02 1 0IE-02 
Dverville 3 3 2.84E+0 1.60E»0 I.16E*O2 1"8E*0 67 1 40E*01 NS NE 

MACTEC Engineering and Coniuliing, Inc.
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Table 2-4
 
Derivation of Biota Sediment Accumulation Factors (BSAFs) for Pelagic Fish
 

Preliminary Remediation Goals Report - Ecological
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Zinc Sediment Concentration (unnormaltEed) | Largemouth Bass Tissue Concentration (unnonnalized) 

Standard Coefficient Maximum Standard Coefficient 
Maximum Detect ArilhMean Deviation GeoMean Detect ArithMean Variance Deviation of GeoMean 

Frequency of SED SED SED SED Variation SED Frequency of LMB LMB LMB LMB Variation LMB 
Exposure Area Detection nig/kg mg/kg mtAg mg/lcg % mg/kg Detection mg/Vg mis/ks mg/kg my/kg % muAu BSAF LMB 

Assapumpset 6 6 2.27E+O2 1.01E+02 5.61E+O3 7 49E--01 74 5 794E+01 3 4 1.76E+01 1.25E-K)] 6.02E-KI1 7 76E+00 62.1 8 08E+00 I.02E-0I 
Greystone 12 13 8.54E+O2 2.2IE+02 7.66E+04 :77E»O2 125 3 1 I2E+0: 10 10 1.88E+01 1.46E+0I 4.74E+00 218E+00 14' 1 45E+01 1.3OE-01 
Allendale 50 51 2.09E+O3 3.54E+O2 I.42E+05 1 76E-O2 106 4 2 39E+K ' - . "  :  • - ' . ,  ' ; - ; - '  . - NS NE 
LymanMill NE[I] % «  •  • • NE[1] I.16E-01 
Manton 3 3 1.61E+02 7.85E+O1 5.31E-KJ3 7 29E+OI 928 5 76E+O1 0 3 ND 7.72E+O0 4.66E-0I 6 83E-01 8f 7 70E-K10 NE(2] 
Dverville 3 1.93E+O3 7.19E+02 1.1OE+06 1 O5E+O3 146 0 2.65E+OI NS NE 

Toxicily Equivalency • 
Birds TOC  Normalized Sediment Concentration Lipid - Normalized Largemouth Buss Tissue Concentration 

Standard Coefficient Maximum Standard Coefficient 
Maximum Detect ArithMean Variance Deviation of GeoMean Detect ArithMean Variance Deviation of GeoMean 

Frequency of SEDocn SEDocn SEDocn SEDocn Variation SEDocn Frequency of LMBIn LMBIn LMBIn LMBIn Variation LMBIn 
Exposure Area Detection mg/kg nig/kg mf/ke mt-ite mg/ks Detection mg/kg nig/kg mg/kg BSAF LMB 

Assapumpset 4 4 1.70E-03 5.21E-04 6.21E-07 7 88E-04 151 2 2 30E-C 4 4 5 56E-04 2.33E-04 4.93E-08 2 22E-04 9 5  : I.69E-04 7.35E-01 
Greystone 6 d 2.14E-03 7.45E-04 5.O3E-O7 7 00E-04 95 2 5 45E-& 10 10 484E-05 3.69E-05 3.12E-1 5 59E-0(> 15 1 366E-05 6.7IE-02 
Allendale 3 3 2.63E-0I 4.I7E-O2 2.97E-03 5 45E-O2 130 7 1 62E-0: . • ••>;  . NS NE 
Lyman Mill NE[1] NE[ I  | 3.40E-0I 
Manton 3 2 7:E-02 2.26E-02 2 7SE-O5 5 28E-O3 23 3 2 22E-O: 3 3 1.04E-02 607E-03 I.83E-O5 4 28E-03 7 0  : 4 85E-03 2 19E-0I 
Dverville 4 •> I.02E-0 2.80E-02 2.4fiE-O3 4 "hE-O: 177 0 1 35E-O: NS NE 

MACTEC Kngineering »n(i Consulting, Inc. 



4 -4 
Derivation of Biota Sediment Accumulation Factors (BSAFs) for Pelagic Fish
 

Preliminary Remediation Goals Report - Ecological
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Toiicity Equivalency 
Fish TOO' - Normalized Sediment Concentration l.ipid - Normalized Lurgemouth Bass Tissue Concentration 

Sundard Coefficient Standard Coefficient 
Maximum Detect ArithMean Variance Deviation of GeoMean Detect ArithMean Deviation of GeoMean 

Frequency of SEDocn SEDocn SEDocn SEDocn SEDocn Frequency of LMBln LMBln LMBln LMBln Variation LMBln 
Exposure Area Detection mg/kg mg/kg mg.kg mg/kg Detection me kg mg/Vg mg/Vg mg/V6 mg/kg BSAF LMB 

Assapumpset 4 4 1.09E-03 3.44E-04 2.5OE-O7 5 OOE-04 145 5 1 51E-0* 4 4 5.42E-04 2.07E-04 5.13E-O8 226E-04 109 < 1 40E-04 9.27E-01 

Grey stone 6 6 1 46E-03 4.53E-04 2.S6E-07 5 05E-O4 1115 1.04E-n< 10 10 3.74E-05 2.58E-05 3.60E-I1 6 OOE-06 2 3  : 2 52E-O5 8.3IE-O2 

Allendale 31 31 2.61E-01 4 13E-02 2.93E-03 5 41E-IC 131 1 1 54E-0; NS NE 
Lvman Mill NE[1] •   • .? • - .  - \ ' : . . - •  • i'-;:si;;.;?. NE[1] 4.10E-01 

Manton 3 .1 2.69E-O2 2.25E-O2 2.70E-05 5 2OE-O3 23 1 2 20E-0; 3 3 1.04E-02 6.05E-03 1.83E-O5 428E-O3 70: 4 83E-O3 2.I9E-0I 

Dyerville 4 4 9.85E-O2 2.67E-O2 2.3IE-03 j SOE-O: 180 2 l OIE-O: . - • • • - . ; - . • - • • ^ :  , 
• • " ' • " - : - • NS NE 

NS - Not Sampled Prepared by: BJR 
NE - Not Evaluated Checked by: KJA 
ND - Not Detected 

[1] Data for Lyman Mill wet id; BSAF values for Lyman Mill are arithmetic means of the BSAFs for the other exposure i 

(2) BSAF not evaluated bcci :hemical was not detected in pelagic Msh. 
NA - Not Analyzed 
ArithMean = arithmetic mean 
GeoMean = geometric mean 

SEDocn = organic carbon-normalized concentration in sediment 
LMBln " lipid-normalized concentrations in largemouth bass 
BSAF LMB - biota/sediment accumulation factor for largemouth bass 
ing'Vg - milligrams per kilogram 
Notes: BSAFs were derived as the ratio of the lipid-normalized largemouth bass t and carbon-normalized sedir 

All data extracted from site database (MACTEC, 2005) 
Half of the detection limit was used to calculate mean, variance, standard devi, md ye 

MACTEC Engineering and Conjultmg, Inc. 
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Table 2-5
 
Geometric Mean TOC and Lipid Concentrations in Sediment, Floodplain Soil, and Biota
 

Preliminary Remediation Goals Report - Ecological
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

TOC Concentrations in Sediment 
Maximum ArithMean Variance Coefficient of GeoMcan 

Frequency of Detect TOC TOC TOC Variation TOC 

Exposure Area Detection mg/kg mg/kg mg/kg 0/ mg/kg 
Assapumpset 5 6 4.45E+04 3.20E+04 2.39E+08 48.32 26688 

Greyslone 7 7 1.4IE+05 7.25E+O4 2.68E+09 71.47 53781 

Allendale 39 39 2O2E+O5 7.02E+04 2.28E+O9 67.94 44385 

Lyman Mill 32 32 2.29E+05 7.56E+04 2.46E+09 65.68 47041 

Manton 3 3 4.18E+04 1.91E+04 4.01 E+08 104.87 12450 

Dyerville 3 3 460E+04 2.26E+04 5.O2E+O8 99.21 10820 

TOC Concentrations in Floodplain Soil 
Maximum ArithMean Variance Coefficient of GeoMean 

Frequency of Detect TOC TOC TOC Variation TOC 

Exposure Area Detection mg/kg mg/kg mg/kg °/ mg/kg 
Assapumpsel 0 0 NA NA NA NE NE 

Greystone 4 4 1 09E+05 8.I5E+04 8.16E+04 0.35 109100 

Allendale 4 4 8-47E+04 6.75E+04 1.39E+04 0.17 66788 

Lyman Mill 3 3 7.I3E+04 6.25E+04 2.23E+O4 0.24 61209 

Manton 0 0 NA NA NA NE NE 

Dverville 0 0 NA NA NA NE NE 

Lipid Concentrations in Tree Swallow Egg Tissue 
Maximum ArithMean Coefficient of 

Frequency of Detect Lipid Lipid Variance Lipid Variation GeoMean Lipid 

Exposure Area Detection mg/kg mg/kg mg/kg mg/kg [2] 0/ 

Assapumpset 0 0 NA NA NA NE NE 

Greystone 3 3 I.7OE+O5 1.20E+05 2.I8E+O5 0.39 114136 

Allendale 3 3 7.42E+04 4.70E+04 5.61 E+04 0.50 43506 

Lyman Mill 3 3 5.79E+04 5.I4E+04 4.29E+03 0.13 51120 

Manton 0 0 NA NA NA NE 69587 

Dyerville 0 0 NA NA NA NE NE 

Lipid Concentrations in White Sucker Tissue 
Maximum ArithMean Coefficient of 

Frequency of Detect Lipid Lipid Variance Lipid Variation GeoMean Lipid 

Exposure Area Detection mg/kg mg/kg mg/kg % mg/kg [11 
Assapumpset 0 0 NA NA NA NE NE 

Greystone 10 10 I.49E+05 1.04E+05 1.19E+05 0.33 97539 

Allendale 13 13 872E+04 5 07E-t04 4 84F.tO4 0.43 53880 

Lyman Mill 75710 

Manton 0 0 NA NA NA NE NE 

Dyerville 0 0 NA NA NA NE NE 

Lipid Concentrations in American Eel Tissue 
Maximum ArithMean Coefficient of 

Frequency of Detect Lipid Lipid Variance Lipid Variation GeoMean Lipid 

Exposure Area Detection mg/kg mg/kg mg/kg mg/kg o/ 

Dyerville 3 3 I.35E+05 I.21E+O5 L42E+04 NE 120955 

MACTEC Engineering and Consulting. Inc. 
51226 26 
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Table 2-5
 
Geometric Mean TOC and Lipid Concentrations in Sediment, Floodplain Soil, and Biota
 

Preliminary Remediation Goals Report - Ecological
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Lipid Concentrations in Largemouth Bass (Whole body) Tissue 
Maximum ArithMean Coefficient of 

Frequency of Detect Lipid Lipid Variance Lipid Variation GeoMean Lipid 
Exposure Area Detection mg/kg mg/kg mg/kg % mg/kg Ml 

Assapumpset 4 4 2.95E+04 2.01E+04 5.I2E+03 0.36 19170 
Greystone 10 10 3.01E+04 1.98E+04 3.66E+03 0.31 18879 
Allendale 0 0 NA NA NA NE NE 
Lyman Mill - * •4ir W 17299 • 

Manton 3 3 2.42E+04 I.5IE+04 6.37E+03 0.53 13848 
Dyerville 0 0 NA NA NA NE NE 

Lipid Concentrations in Earthworm Tissue 
Maximum ArithMean Coefficient of 

Frequency of Detect Lipid Lipid Variance Lipid Variation GeoMean Lipid 
Exposure Area Detection mg/kg mg/kg mg/kg % mg/kg 

Assapumpset 0 0 NA NA NA NE NE 
Greystone 4 4 5.16E+04 3.60E+O4 1.26E+04 0.31 34824 
Allendale 4 4 3.92E+04 2.95E+04 5.5OE+O3 0.25 28793 
Lyman Mill 3 3 3.08E+04 2.53E+04 2.31E+O3 0.19 24980 
Manton 0 0 NA NA NA NE NE 
Dyerville 0 0 NA NA NA NE NE 

Notes: Prepared by: BJR 
NA = No dala available Checked by: KJA 
NE = Not evaluated 
Shading indicates data not used 

[1] Data from Lyman Mi l l were not used. Values for Lyman Mil l are the arithmetic average of the
 
GeoMeans for Assapumpset, Greystone. Allendale, and Manton where those values are available
 

[2] GeoMcan for Manton is an average o f the GeoMeans for Greystone, Allendale and Lyman Mi l l . 

ArithMean = arithmetic mean 
GeoMean = geometric mean 
nig/kg = milligrams per kilogram 
TOC = Total Organic Carbon 

MACTEC Engineering and Consulting. Inc. 
51226 36 
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Nurlti Providanc*. RJiodc l.l. i id 

RECEPTOR. DEMERSAL FISH - WHITE SUCKER 
EXPOSURE MEDIUM: SEDIMENT 
RISK BASIS: CBR THRESHOLD 

PRG /„* x [TOC },J PRGr.sh 
PRG ,«/ = 

BSAF x [Lipid ]/«* BSAF 

F u h T i u u i r R G . (UIK'KK) (II 

NOAEL LOAEL M A T C 

GEOMEAN TOTAL 
GEOMEAJN L1P1D CHEMICAL OF CONCERN ORGANIC CARBOr> 

H Q - 0 . 1 H O - 1 H Q - 10 HQ-0.1 HQ- ! H O - 1 0 H O - 0 . 1 H O - 1 H O - 10 |Lipid| 
("H/KiOllI ITOCl^ 

<n>K'Kll) HI 

M'-DDD 0 (XM)Jtl) 110X11 443X5 
4,4P-DDE 0 042 LynwuMill 
Fichnicil Cldordane HZ (MHO ::z „',!, N A 
Aroclor-1254 IMlOg 15 3 

(1 10 

(I IMI20
 

3 0 .'4J
 
EZ, •'i 

ALLENDALE 

NOAEL LOAF.L MATC 
BSAF 

CHEMICAL OF CONCERN 
H Q - O i H Q - l HQ - 10 I I Q - H 1 H O - 1 H O - 1 0 H Q - O I j H O - 1 1 H Q - 1 0 

4.4-nnn 
54h">n 

6IE-O3 

77F-.-OI 

Vanadium l I E - i n 

4* 3 

Sffli! — 
LATVIA •f MILL 

NOAEL LOAEL MATC BSAF 
CHEMICAL OF TONCERf WS |.1| H Q - 0 . 1 H Q - 1 H Q - 1 0 HQ - « . i HQ-I H O - 10 H O - o i H Q - 1 HQ - 10 

4.4 .DDE 

" "'"3 

'if 
Stlemum . ; ; •  , , ; : 4 , 

1 Ut-OI 



RECEPTOR; DEMERSAL FISH - WHITE SUCKER 
EXPOSURE MEDIUM: SEDIMENT 
RISK BASIS; CBR THRESHOLD 

M A N T O N 

NOAEL I.OAEL	 MATC 

HQ-O.I H Q - I H Q - 1 0 HQ-0 .1 H Q - 1 H Q - 1 0 HO-0.1 H Q - 1 HQ - 10 ws 

M'-DDE NE 
Technical ' 'lilnrdjn! Nfc 
Amcloi-12!U NE 

Alunuuum NE . . . 

Ban urn	 NT-. . . . 

Salanmni	 NT 

NE 

N E ... . . . 

iT r F i F h N F 

""""c'.iL•ltd S>dlmcnl PRGi 

DVER VILLE 

NO4EL LOA£L	 MATC BSAf 
CHEMICAL OF CONCERN 

HO-0 .1 H O - 1 H Q - 1 0 HQ-0.1 H O - 1 H O - 1 0 HQ- 0.1 H O - 1 H Q - 10 

NE 
«,4'-DPE NE 

Nil 

NE 
Rarrnm	 NT 

NE 
NE 

Ziae NE 
Oiittin Toxiciiy Euuiv^leiitv - Fnh NE 

— - No PRO valcuinlcd 

HO - Hiz>nl Quurivnt 

I.OALL - Lowest ()h«rv»d AUv»r« Effect Lev»l 

MAT C (Maximum Alli>w»hlr Toxiumfli CuiiMnlralinn) - gevi 

PRO " Preliminary KtmtJiitioo (ioul 

cPRO 

[2] Lipidwd 

[1] HSAFval 



Preliminary Remediation Cotll Reporl - Ecological
 

Cenlredale Manor Reiloratlon Project Superfund Site
 

Norm Providence. Rhode Island 

RECEPTOR: DEMERSAL FISH - WHITE SUCKER 

EXPOSURE MEDIUM: SEDIMENT 

RISK BASIS: ELS THRESHOLD 

I H\Jf~lxhX [ 1 C/Csjsed PRG,.,!* Prelim iiury Remediation Goal for sediment
 
1 " ' j PRG|,,h- Preliminary Remedi-iiiou GOJIS for fob
 

BSAF X [Lipid] fish [TOq. . , - Gcon,ctnc •»««) coiKcniralion of toul organic Cirbou in scdimem
 

BSAF- Bioia/Sedimem jccuniuljtion Ucioi 

Fiih Tissue PRGs (mg/Kg) ( t | 

EC,U	 ECt) MATC 

GEOMEAN TOTAL 
CHEMICAL OF CONCERN GEOMEAN LIP1D 

ORGANIC CARBOK 
HQ-0.1 H Q - 1 HQ-10 HQ-0.1 H Q - 1 H Q - 10 HQ-o. l H Q - 1 HQ-10	 ILlpldl 

I T O C U 
(miiXD 12| 

(nij/K,) | 1 | 

Toxjcity Eon i valency - Fitb 0 0000456 0.000456 0 00456 0.0000729 0 0OO729 0 00729 0.0000576 0 000576 G00576	 Alleudale 53S8O 443S5 

Toxicity Equivalency (PCB) - Fisli 00000456 0000456 0 00456 0 0000729 0 000729 0 00729 0 0000576 0 000576 0 00576	 Lyiuaii Mill 75710 47041 

Manion NA 12450 

Dyerville 120955 10820 

ALLENDALE 

BSAF EC,,.	 EC,, MATC 
CHEMICAL OF CONCERN 

WS | ] | HQ-0.1 H Q - 1 HQ-10 HQ-0.1 H Q - 1 HQ-10 HQ - 0.1 HQ- 1 I IQ-10 

Dioxiii Tojiciiy Equivalency - Fish 3 S9E-0I 0 00010 0 0010 0010 0 00015 0 0015 0 0l< ooooi: 0 0012 0012 

Toxiciry Equivaiencv IPCBI • Fisli NE 

Calculated Sediment PHCs mK/Ke) 

LYMAN MILL 

BSAF EC,, EC,, MATC 

H Q - 0.1 H O - 1 H Q - 1 0 HO -0 .1 H Q - 1 H O - 10 HO -0 .1 H Q - I H O - 10 

DIOXJII Toxicity Equivalency - Fish 2 23E-O1 0.00013 0.0013 o 013 o ooo;o 0 0020 0 00016 00016 0016 

Toxieitv E^uivilencv (PCB] - Fish 7O2E-O] 0 000040 000040 (1 0040 ft 00064 0 00W 0 0000*I 0 0051 

MANTON 

BSAF F.r,.	 EC,! MATC 
CHEMICAL OF CONCERN 

WS |3| HQ - 0.1 HQ- 1 IIQ-10 HQ - 0.1 HQ- 1 HQ-10 HQ-0.1 HQ- 1 H Q - 10 

Dioxin Toxicily Equivalency - Fish NE 

v Equivalency IPO)!-Fish 



Pr.l imi. i i r , Remedlillon Goil i Report • Ecological 
Centredale Manor Reiteration Project Superlund Site 

RECEPTOR: DEMERSAL FISH - WHITE SUCKER 
EXPOSURE MEDIUMi SEDIMENT 
RISK BASIS: ELS THRESHOLD 

Calculated Sediment PRGi HIE/KE) . 
DYERVILLE 

CHEMICAL OF CONCERK 
BSAF 
AE|4| HQ-0.1 

EC,, 

H Q - 1 H Q  - 10 HQ-0.1 

EC,, 

H Q - 1 H O - 1  0 H O  - 0.1 

MATC 

H Q - 1 H Q   10 

iDioxin Toxicity Equivalency • Fisli 4 0OE-0I 0 000010 0 00010 (I 0010 0 000016 0 00 1 6 0 OUOO1 1 (i 00013 0 0013 

Itoxicity Equivalency (PCBI • Fish 1 43E*0l U 04)000029 0 000002 <» U00002V 0 00000046 0 0000046 0 000046 n 000001)36 0 1)000036 0 000036 

NA - Not Available	 Prepared b> KJA 

ME - Not Evaluated	 Checked by SGH 

— - No PRG calculated 

BSAF - Biota Sediment Accumulation Factor 

EC,,, •Effect Concentration for 10% of tested 

F
EC-3} — Encct Cone en trillion for 2^ *̂> oftcsici 

HQ * Hazard Quotient 

MATC (Maximum Allowable Toxicim Conci 

PRG - Preliiiiifl-ry Reined tali on GOJI 

WS - While Sucker 

AE - Anicricao Eel 

[1] Fish (issue PRGs Jfe from Tible 2-2 

12] Lipid u id TQC value* ut from Table 2-.S 

[3] BSAF values for Uie while sucker for the r 

[4]	 BSAF values for Hie Dyer 

Note PRG. calculated Ic 



Preliminary Remediation Goali Report - Ecological 

RECEPTOR. PELAGIC FISH • LARGEMOIT11 BASS 

EXPOSURE MEDIUM: SEDIMENT 

RISK BASIS: ELS THRESHOLD 

ForOrjuucl. nn/~- TTr\r*\ PRC. . - PrdiniiiuoRemediation Goal fol sedmi 

PRGflshX \TOC\sed PRGr,h- Preliminary Remeduiioii Goals for fish PRGlnH 
PRG,J = PRCjxcJ =	 1TOC]., 

BSAFBSAF X [Lipid\f<sh [LipidJ,..,- Ccomelric mê n cnnccuUdUou ari.p.d in Hsli 
BSAF* BioUScdimcti! accumulation fjctor 

FiihTissuf PRGsdnc/KelHI 

NOAEL LOAEL MATC 

CEOMEAN TOTAL 

GEOMEAN LIPH) ORGANIC 

HQ • 0.1 HQ - t HQ - 10 HQ - 0 J H Q - I HQ - 10 HQ - 0 1 HQ - 1 H Q - 10	 ILipidl CARBON 

<mtfKg)|J| | T O C | . H 

CHEMICAL OF CONC£R> 

Technical Cblordine 0 0<l 10 <) 10 0 oi i io 0 10 AJicndilc N  A 44.185 

0 10 1 0 10 0 0 80 8 0 RO 0 0 28 : s 28 3 Lynuii Mill 17299 47041 

0 041 Maiitun 13K48 IT+5U 

Vanadium U0O2O (1020 020 041 U 0LW 1 0 91 Dvervillc NA 10820 

Zinc 0 39 1 9 39 4 5 45 0 0 42 

0 000015 0 00015 0 0015 0 OOO023 0 0023 0 00001 <) 0 00019 0OO1S1 

I	 Calculated Sfdimetit PRC;sim, 'XEi 

ALLENTJALE 

NOAEL	 LOAEL MATC 

CnXMICAL OF CONCERN BSAF 
HQ-0.1 HQ-1 HQ-IO HQ-0.1 H Q - 1 H Q - 10 HQ-0.1 H Q - 1 HQ-10 

Tecluiicnl Chlordaoe	 NE 

NE . . .	 . . . . . . 

Barium	 NE 

NE 

NE ._ ; . . . 

Dioxin Toxicily Equivalency - Fish NE 
\ 

Calcul lied Stdicii.nl PRGl 

LYMAN MILL 

NOAEL LOAEL MATC 

CHEMICAL OF CONCERN BSAF | 3 | 
OQ-0.1 H Q - 1 HQ-10 1IQ-0.1 H Q - 1 HQ-10 HQ-0 1 H l J - 1 HQ-10 

Technical Qilordane 9O3E-OI 0 0030 0030 0 30 0 0030 0 030 0 30 tl O030 0 030 0 30 

Aluminum 2 9IE-O3 34 4 344 3441 2 7 1 2753 ??5.3O 97 7 9 7 3 9733 

Barium 1 S5E-0I 27 26 5 2 6 5 

Vanadium 4 OJE-03 0 49 4 9 49 11 10 0 100 1005 22 2 222 

Zinc 1 I6E-0I 3 4 33 7 33- 3 9 38 9 3S9 3 6 36 2 362 

Dmxin Toxicity Equivalency - Fislt 4 106-01 0 0010 OOltl 0 0 <  " "  !
0 001 s O01S 000012 00012 0012 

_  . i . 

http:Stdicii.nl


Preliminary Remediation Goals Report • Ecological 

North Providence. Rhode Ijland 

RECEPTOR. PELAC1C FISH - LARCEMOUTH BASS 

EXPOSURE MEDIUM: SEDIMENT 

RISK BASIS: ELS THRESHOLD 

III«/KB> 

|| MANTON 

NOAEL LOAEL MATC 

HQ-O. I HQ - 1 H Q - 10 HQ - 0 1 H Q - 1 H Q - 10 HQ - IM H Q - 1 I I Q - 10 

Technical Chloidaiic NE 

AkniKiium 8 11 E-0.1 12 3 12.1 1233 n 7 987 MM. 34 9 149 3488 

Barium 2.7JE-O2 1 5 15 0 150 

Vanadium 1 O1E-O2 0 20 20 19 S 4 1 40 7 407 0 90 9 0 89 8 

Zinc NE 

Dioxiu Toxicity Equivalency - Fish : I9E-01 
. 

II Calculated Sediment PRGl (ing/Kg) 

DYERVH.LE 

NOAEL LOAEL MATC 

CHEMICAL OF CONCERN BSAF 
H Q - 0 1 HQ- 1 HQ-10 HQ-0 1 HQ- 1 HQ-10 HQ-».l HQ-1 HQ-10 

Technical CJilordanc NE 

NE 

Banum NE 

Vanadium NE 

NE 

Dioxiu Toxicily Equivalency- Fisli NE 

NA - Noi Av4llible Prepared by KJA 
NC - Noi Evalualed decked by SGH 

— - No PRO calculated 

BSAF - Biou Scdimcm Accuniulition Factor 

HO " Hazitrd QuOtieui 

LMB - Lorgemouth Bast 

LOAEL - Lowell Ohicrvcd Adverse BfTeci Lĉ  

MATC (Maxinium Ailo^iblc Toxicim Cone en ofNOAELA LOAEL 

NOAEL - No Observed Adverse ErTcct Level 

PRG - Preiinurnry Remcduiion GOJI 

(I ] Fish tissue PRGl ire (nnu Tiblc 2-1 

[2] Lipid and TOC values are from Table 2-< 

http:DYERVH.LE


Comparison of Sediment Preliminary Remediation Goals (PRGs) 
to Background Sediment Concentrations 

Preliminary Remediation Goals Report - Ecological 
Centredaie Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Geometric Mean Sediment 

Chemical Sediment PRG Background Data 

of Swallow Egg Tissue Hatchabllity-Based Greystone Mill Pond 

Concern HQ = 1 

NOAEL LOAEL MATC Mln Max Average 

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

4,4-DDD NE NE NE 0.0022 0.019 0.0049 

4,4-DDE NE NE NE 0.0011 0.031 0.0060 

Technical Chlordane NE NE NE 0.15 0.63 0.40 
Aroclor-1254 NE NE NE 0.023 0.38 0.15 

Aroclor, Total NE NE NE 0.023 0.48 0,21 
Aluminum NE NE NE 1880 24690 8210 

Barium NE NE NE 7.6 374 134 

Selenium NE NE NE 1.0 3.6 1.1 
Vanadium NE NE NE 6.8 129 37.6 

Zinc NE NE NE 37.6 854 221 

Dioxin Toxicity Equivalency - Birds 0.00051 0.00056 0.00054 0.000034 0.000034 0.000034 

Dioxin Toxicity Equivalency  Fish NE NE NE 0.0000012 0.0000012 0.0000012 

Toxicity Equivalency (PCB)  Birds NE NE NE 0.0000054 0.00023 0.000045 

Toxicity Equivalency (PCB) - Fish NE NE NE 0.0000031 0 00016 0.000030 

Bolded PRG values indicate that they are lower than the maximum detected concentration in the background data set. 

EC]0 =Effect Concentration for 10 % of tested organisms 

EC2! = Effect Concentration for 25 % of tested organisms 

HQ » Hazard Quotient 

LOAEL = Lowest Observed Adverse Effect Level 

MATC (Maximum Allowable Toxicant Concentration) = geometric mean of NOAEL & LOAEL 

NE = Not Evaluated 

NOAEL = No Observed Adverse Effect Level Prepared by BJR 

PRG = Preliminary Remediation Goal Checked bv KJA 

MAC'TEC Engineering and Consulting, Inc. 
51226 26 

P W9-GVT\COE-NAEBallcllc>Ccfflrciiak Task26 • Ecological PRGs ECO PRGs July 2005 

PRG Calculations xls. ScdimcnlloGMP 7/28/2005 Page 3 of 3 



RECEPTOR: PELAGIC FISH • LARGEMOUTH BASS 

EXPOSURE MEDIUM: SEDIMENT 
RISK BASIS: ELS THRESHOLD 

PRQuhX [TOQ.eJ PRG.,,- Preliminary Ke.11cdMi.011 Qo*\ for sediment 

PRGM = PreliluilMn Remcdi-lion G04I1 for fish 

BSAF x [Lipid]f,sh [TOC)...,- Geonmnc 1ne.u1 coiKeniNtioii oCiuidl v r  ̂  

[Lipid],,.h = Geoinetrit mew toiicciilMlioii o( lipid 111 fi 

BSAF- BioU'Sctlimeiil jccuiiiuUlinu fjctor 

|| FiihTuiitf PRCt (IHE/KEHH 

KC,,, EC,, MATC 

GEOMEAN TOTAL 
CHEMICAL OF CONCERN 

HO  0.1 HQ- 1 HQ-10 HQ-0.1 HQ- 1 H Q   10 HQ-0.1 H Q - 1 H Q   10 
GEOMEAN LIPU) 

|Llpi4| 

(mj/Kj) |2 | 

ORGANIC CARBO^ 

ITOCU 

(mi/Kt) I!; 

Dioxin Toxiciiy Equivalency  Fish 0 0000456 0 0004*6 0 00456 0 0000729 0 000729 0 00729 0 00005 76 O(KH)S~fi 0 00576 Allindale NA 44385 

Toxicilv Eqgivilency fPTBl • Fish 0 0000456 00004*6 0.00456 0 0000729 0 00729 0 000(H7f, 0 00576 Lyiiun Mill 47041 

Minion I38J8 12450 

Dvcrville NA 10820 

Calculated Sediment PRGt imtKn 
. , .  . I I . . , I  I 

ALLENDALE 

CH .MICAL OF CONCERN 
BSAF 

LMB | 3  | i H Q - 0 .  1 

EC,. 

H Q - 1 H Q  - 10 HQ-0.1 
EC,, 

iiy-i H Q  - 10 HQ  0.1 

MATC 

HQ-1 HQ-10 

Dio iry EquiVMlcncy  Fish NE 

Tot eily Equ vjkncv(PCBl-Fiili NE 

LYMAN MILL 
:ffl 

BSAF EC,. EC,, MATC 

LMB |3| H O   0.1 H Q   1 H O - 1  0 H Q ^ O . l H O  - 1 Ho-10 11(^-0 1 H O   1 HO-10 

Dioxiii Toxiciry EquivilcDcy  Fish 4 I0E-0I 0 00030 0 00J0 0 010 0 00048 0 004! 0 04« 0 O0038 0 0038 0 031 

Toxieity Equivjleucy (PCB)  Fish >JE 

Calculated Sediment PRGi 

MANTON 

CHEMICAL OF CONCERN 
BSAF 

LMB PI ^ H Q - 0 1 

EC,,, 

HQ - 1 H O   10 HQ-0.1 
EC,, 

H Q - 1 HQ-10 HQ-0.1 

MATC 

H Q   1 HQ-10 

2 19E-01 0 00019 0 0OI9 ooi« 0 00030 0 0030 0 030 0 O0024 0 0024 0 024 

Toxiciiy Equivalency (PCB). Fisli NE 



RECEPTOR: PELAGIC FISH • LABCEMOUTH BASS 
EXPOSURE MEDIUM: SEDIMENT 
RISK BASIS: ELS THRESHOLD 

Calcula(ed Sidimml PRGs 

DYERV1LLE 

BSAF EC,. EC,, MATC 
CHEMICAL OF CONCERN 

LMB HQ^O.l H Q - 1 H O - i o H Q - 0.1 H O - 1 HQ-IO H O - o.t HQ - 1 H Q - 10 

Diox .n Toxiciry Equivalency . Fish NE 
NE ... 

NA - Nol AvaiUbk 

NE - Not Evaluated Prepared by KJA 

-.- - No PRO calculated Checked by SGH 

BSAF - Biola Sediment Accumulation Factor 

EC,,, - Effect Concentration for 10 % of tested orKaniims 

EC,, • Effect Concent/anon for 25 % of tested organisms 

HQ - Hazard Quotient 

LMB • Largemoudi Bass 

MATC (Maximum Allowable Toxicant Concentration) - geometric 

PRG - Preliminary Remediation Goal 

[1] Fish liiiae FRGs are from Table 2  2 

[2| Lipid and TOC values are from Table 2-i 

[3] BSAF values for (lie largcmoutb bass from (he respective exposi 

Note: PRGs calculated for analyies as indicated in Table LI. 



Table 2-10 
Derivation of Flsn Tluue Prellmlmry Remedlition Coals lor Pliclvc 

Preliminary Remedlillon Goajf Repon • Ecological
 

Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Illind
 

RECEPTOR: PISCIVOROUS WILDLIFE - BELTED KINGFISHER 
XPOSURE MEDIUM: FISH/SEDIMENT 

IRISK BASIS: FOOD CHAIN EXPOSURE MODELING 

THQ x TRY x BW
/'RCJ,,,h = Tk~~, 

PRG /uh = 

HQ. 

PARAMETER 
EXPOSURE ROUTE SYMBOL PARAMETER DEFINITION UNITS VALUE 

INGESTION PRO,;., PRG FOR FISH TISSUE THAT IS PROTECTIVE OF THE BELTED KINGFISHER 

ESTIMATED DAILY INTAKE VIA FISH INGESTION GIVEN X 

EDI.flsh CONCENTRATION OF CONTAMINANT IN FISH TISSUE mg/kg.d calculated 

Cxfish CHEMICAL CONCENTRATION X OF CONTAMINANT IN FISH mg/k£ chemicdl-ipecilk 

lR,,-.i INGESTION RATE OF FOOD ke'day 0IM7 

P,U, PERCENT FISH IN DIET umtless 1 

SFF SITE FORAGING FREQUENCY unites 1 

EF EXPOSURE FREOUENCY uniTless I 

BW BODY WEIGHT kg 0 l< 

HAZARD QUOTIENT RESITTING FROM CONTAMINANT CONCENTRATION OF X IN FISH 

HUx TISSUE unnless dlcuUcd 

THO TARGET HAZARD QUOTIENT unities, 0 1. 1 K! 
TRV TOXICITY REFERENCE VALUE m&'tg-d chenntjl-sprtinc 

Toxkltv Refe rence Value (TR\ (mg/Kg) |4| 

NOAEL LOAEL MATr 

J.4-DDD 2 RE-OJ 2 8E-O2 8 OE-0.1 

4.4-DDE 2 8E-O3 2 8E-O2 s 9E-C1) 

Technical Chlordinc 2.8E-0I 2 8E*00 « 'JF-OI 

Aroclor-1254 ] SE-O] 1 8E^)0 ' 'E-OI 

Aroclor. Toul 1 IE-0I 2 8E-01 1 7E-0I 

Zinc 1 ^E*OI 1 3E»O2 4 4E*0! 

Dioxin Toxiciry Equivalency • Birds 1 4E-05 1 4E-04 4 4E-0^ 

To«icily Equivalency (PCB) • B.rdi 1 4F.-O5 1 4E-04 4 4F.0< 

RATIONALE/ 
REFER£NCE INTAKE EQUATION/MODEL NAME 

[1) 
jsiiuiipnoii 

m 

EDI,fish  C.Hsh • IR,,..,' P,,,,, • SFF • EF • I/BW 

Where CHih u derived from me-specific lissue il»u 

VA 

HO, s EDl,fish • l.TRV 

W 

M ACT EC Enrineertng and Coniultlng, In 



Table J-10 
Derivation of Fllh Tissue Preliminary Remediation Goali tor Piscivorous Wildlife 

Preliminary Remediation Goali Report  Ecological 

North Providence. Rliode Island 

RECEPTOR: PISCIVOROUS WILDLIFE - BELTED KINGFISHER 
EXPOSURE MEDIUM: FISH/SEDIMENT 

BRISK BASIS: FOOD CHAIN EXPOSURE MODELING 

Calculated Fish Tissue PRGi(mti/K|i) 

NOAEI. LOAEL 

H O - O .  I H Q - 1 H Q - 1  0 HQ -O .  I H Q - 1 HQ-10 H Q - l l . l 

4.4'-DDD 0OOOH7 0 0087 0 087 0 0087 0 087 0 87 0 002S 

4.4-DDE 0 00087 0O087 0 08" 0 0087 0 ON" 0 87 0 OO.'S 

Technical Chlordanc 0 08S 0 88 K 8 0 S7~ 8 77 «7 " OJ"1 

Aroclor.1254 0 0  « 0  1 n < 6 r> <(, < (. <6 0 0 1! 

Aroclor. Total 0 034 (1 14 .< * 0 09 119 S 6 0 05 

Zinc 4 < 45 I 411 40 * 4 0  7 40-4 111. 

Dioxin Toxicity Equ vilencv • Birds 0 0000044 n 000044 0 00044 0 000044 11 00044 II 0H44 IIOOUOI4 

Toxiciry Equivalence (PCB) • Birds 0 0000044 0 000044 0 00044 0 000044 (J 00044 0 0044 0 000014 

MATC (Maximum Allowable Toxicant Concern no fNOAEL* LOAEL 

NOAEL - No Observed Adverse Effect Level 

PRG - Preliminary Remediation Goal 

[I] USEPA. 199). Smcr. 199.1 

[2] Brooks and Davis. 1987 

[liBcm. 1940 

[4) Table D.4 (Appendix Uloflhe BERA iMACTEC. 2004) 

REFERENCES 

llthsonun Insl U S N.n Mus Bull 

Brooks. R P . and W J Davis. 1987 Habuat selection by breeding belled kingfishers (Cery! alcyon). Am Midi Nai l|7f,.!.-'o 

N1ACTEC, 2004 Bjiisclinc Ecoloj^icul Risk Assessment - Interim Fins! Ccnucdnlc Mjnor Kcstorsnon PTOJCL( Supcrtujid Sue North Providence. Rhode Island 

Prepared under contract lo Banellc for USACOE, Contract No DACW33-0I-D-WO4 September JO 

Suter, G W, 199J Ecological Risk Assessment, Lewii Publishers, Doca Raton 

L'SEPA, 199.1 Wildlife Exposure Factors Handbook, United States Environment! Protection Agenty, Office o( Research jnd Devekipmeni. EPA/6OO/R-l'.t'l87ii. December 19-Ji, Wellington. D C 

MATC 

H Q - 1 

0 028 

110)1 

2 77
 

1 S
 

0 1
 

1 If.
 

0 0(1014 

0 00014 

Frepaied by
 

Checked by
 

H Q - 1 0 

0 28 

0 28 

2" 7 

17 7 

5 4 

1 1 < 5 

0 0014 

0 00(4 

KJA
 

SGH
 



Preliminary Rf mediation Ooili Report - Ecu 

RECEPTOR: PISCIVOROUS WILDLIFE • BELTED KINGFISHER 
EXPOSURE MEDIUM: FISH HI/SEDIMENT 
RISK BASIS: FOOD CHAIN EXPOSURE MODELING 

BSAF x [Lipid\fi.sh 
PRO ,,/ = 

PRO 

NOAEL 

Tiisu.PRGMiwK 

LOAEL 
'PI 

MATC 

CHEMICAL OF CONCERN 
H Q - 0  1 H Q - 1 H Q   10 HQ-0.1 HQ  1 H Q - 1  , HQ-0.1 HQ-1 HQ-10 

UEOMEAN LIPID 
ILll)ld| 

(mtKm |J| 

GEOMEAN TOTAL 
ORGANIC CARBOF* 

ITOCU 
(mt/Kt) |4| 

4.4-DDD 
4.4-DDE 

000087 

11(1X8 

0 (lift 

'! SS 

i)O87 

5 6 
':,';.-" ';';"; 

LyiiunMill 
J388O 
T571U 
Hill 

ZllK 
r.ixitiiy E*iLavakiw> 

O T B )   Birds 

1 5 45 1 4M 

,M«,«4 

CHEMICAL OF CONCERN 

4.4'-DDD 
4.4'.DDE 
TethniMl i 'hUirdinc 
Anwlor-llM 
Anitlur, Total 
Zinc 
Tiixictty Eqmvak-n(.y - Bird.̂  
ToMtity &|uiv»ietKv <?(/H) • Birds 

2 U8E-CHJ 

5JE-OC 

41E-"! 

11F.*'«) 

ft &2EJ12 

HQ-0.1 

no|0 

NOAEL 

H Q - 1 

U ! l  > 

H Q  1(J 

1 " 

( i ' , '  ) 

0 fKM )*»(•, 

Calculuttt] Stdimenl PRGt 

Al.LENDALE 

LOAEL 

HQ-0.1 

0 in 

;l in"" 

HQ-1 

1  ' < 

n r 

mn/KD 

HQ-10 

! <  • 1 

HQ-0.1 

IIHI: 

(i in i 

OfXlOf'Jw 

^UTC 

H Q - l 

• • • :  : 

:• 11 

(] [ r fK l iO 

HQ-iu 

... 
i ; 

1 i 

0 0(110 

. .  . 

4.4 

4.4 

le 

AJ 

A n 

Zin 

TD 

To 

•HDD 

-DDE 
hniual Chi' 

»clor.l254 

njlor. T»ul 

ucily F îuiv 

uctiy E^uiv 

rda 

ilen 

alen 

e 

cv • HirJs 

cv(PCB> Birds 

; 04E--<X' 

< f)2E-fK) 

4 Ur.E-iM 

: 7iii-(x> 

: 41E-00 

1 ISE-OI 

2 47E-OI 

-02E-0I 

HQ-0.1 

0(^»2"1 

unonn 
n II 

H O  P 

(MKiHH 

0 ("MHU 1 

Ofrfvxmjo 

NOAEL 

H Q  - I 

IH>O:7 

t< i"MM ] 

1 1 

()  [ I 

"ilHH 

I! i^HIl 1 

HQ-in 

ii nI I 

11 i 

1 1 

(,'KK 

• i M  O 1 1 

(.nof.v) 

Calcui 

LVMA 

HQ-o. i 

f. rrf-t;-* 

i ' ')<i| i 

1 | 

•i  I 1 

( , ; > ;  ; 

11 i :<,< 11 i 

i.nr^v, 

atcd Sedlm 

N MILL 

LOA 

HQ 

( i  n 

11 

II [H 

n( PRCl (m|t/Kx) 

EL 

- 1 

•••  > 

•> 

; 

11 

no 

HQ-lo 

fi 11 

11 ; 

: : 

( ' 'Ml 

H Q - n  i 

II rifriuu 

'i (XK.14 

'i î  

•• •  i , J : 

. • • . ;  4 

ij i»mii.V< 

\UTC 

HQ- 1 

' i 'IMH4 

•• , i ' | - U 

1 < 

1;  4 | 

•  ! 4 

[1(1(1,1.15 

HQ  10 

'i (j14 

i^ •. 

i l 

[ 4 

ODLtl.S 

unci; 

MACTEC Ennni>rlni md Comullint. Inc. 



Preliminary RemedlaUon G#ili Report • Ecological
 

Centrcdale Manor Restoration Project Superfund Site
 
North Providence, Rhode Uland
 

rCEPTOR: PISCIVOROUS WILDLIFE - BELTED KINGFISHER 
j|CXPOSURX MEDIUM: FISH |1|/SEDIM£NT 

i BASIS: FOOD CHAIN EXPOSURE MODELING 

1 ^ ^ ^  ̂  Calculated Sedimtm PRGi (mtKx) 

ll MANTON 

NOAEL LOAEL MATC
 
CHEMICAL OF CONCERN
 

HQ - 0.1 H Q - 1 HQ-10 HQ-0.1 H Q - 1 HQ-10 HQ-0.1 HQ-1 H Q - 10 

M'-DDP ;.07EKHJ 

M'-DDE l«iE+Ol (J{rf)(KJ49 u 00(14') '1 [Hi4'j (i OOU41 U (J4<J mi IS 
Technitat L'hlurdam: NE . .  . . .  . 

A/fxlor-1254 I MH-ni 

Aroclor. Total Nfc 

Zinc NE 

rtuutjty Equivalency - Birds : i-JE-fJi 0 IXKlU 1 * OOtX'lK MOO IS IMHXJtH ( H i m U'4XJ57 niXiS7 
loxiuiy Equivilency (PCB). Hirjs NF. 

. .  — . . . .  . 
DYER 

• ltd Sediment PRCi 

VILLE 

CHEMICAL OF CONCERN 
« I  H HQ-0.1 

NOAEL 

HQ- 1 H y  - in HO-o.l 

LOAEL 

HQ-I HQ-IU HQ-0.1 

MATC 

n y - i HQ-1  0 

4,4'-[)UP 

«.41.DI)E 

Ante lor. ToUl 

7 84E-UI 

NE 

Mi 
::::£ ; "  ; :z V 

Toxiulv Eyuivaleocv (PCB) • Bini> 5 11 L-o | 

NE  Not Kviluawd 
—  N.i PRG calculated 
BSAf -Buna Sediment A 
HQ  Hazard Quotient 
I AIR - UrgetiHiulli ria^s 

Al:  nEcl 
LOAEl, ' Lnwejil Ol>sen.'eJ Ad\erse Filed Level 

NOAKL  Nn rxwerveil Adverse EHect Uvel 
PR(i  Preliminary' Remejiaimn tmal 
[1] SeUunem VR(» lor Allendale .inU Lyitwn Mil! t>, 
[2] Ki<h tissue PRON Miiiunan7ed Imm Table 2-1" 
I ̂  J (\inctnTratu>i)s tuf Allrndalc t>4xeil on wl^ie sue 

[4] TOC valucii are I mm Tahle 2-5 

[fi| BSAFs lor (he white sucktr in Lynuii Mill (iveratte jite BSAF values i 
["!} HSAJ-'f tor the Uf He mouth ha»» in Mintuii. values are Imm Jthk 2-4 
(H) HSAfn lor the Amencm eel in Dyervtlle. values ire imm Talik 2-1 



Table 2-12 

Derivation of CBR Based Preliminary Remediation Goals for Tree Swallow Egg Tissue 

Preliminary Remediation Goals Report - Ecological 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

RECEPTOR: INSECTIVOROUS WILDLIFE - TREE SWALLOW EGGS 
EXPOSURE MEDIUM: EMERGING INSECTS/SEDIMENT 
RISK BASIS: CBR THRESHOLD 

PRG <-gg = THQ X CBR PRG,,, - EKl; Tissue PRG 
THQ = Target Hazard Quotient 
CBR = Critical Bodv Residue 

|| Critical Body Residues (CBRs) 

CHEMICAL OF CONCERN 
NOAEL|1] 

(mg/Kg) 
LOAEL | 1  | 

(mg/Kg) 
MATC 

(mg/Kg) 

Dioxin Toxicity Equivalency - Birds 

Toxicity Equivalency (PCB) - Birds 

0.00010 

0.00010 

0.00030 

0,00030 

0.00017 

0.00017 

CHEMICAL OF CONCERN 

||

HQ-0 .1 

NOAEL 

H Q - 1 H Q  - 10 

 Calculated Egg Tissue PRGs (mg/Kg)

LOAEL 

HQ-0 .  1 HQ = 1 HQ = 10 HQ = 0.1 

MATC 

H Q  - 1 H Q  - 10 

| 

Dioxin Toxicity Equivalency - Birds

Toxicity Equivalency (PCB) • Birds

 II

 j |  _

 0.000010 

 0.000010 

0.00010 

0.00010 

0.0010 

0.0010 

0.000030 

0.000030 

0.00030 

0.00030 

0.0030 

0.0030 

0.000017 

0.000017 

0.00017 

0.00017 

0.0017 

0.0017 

HQ  Hazard Quotient 

NOAEL  No Observed Adverse Effect Level 

LOAEL  Lowest Observed Adverse Effect Level 

MATC (Maximum Allowable Toxicant Concentration) = geometric mean of NOAEL & LOAEL 

PRG  Preliminary Remediation Goal 

[1] Values from Tables 134 through 138 of MACTEC, 2004. Baseline Ecological Risk Assessment - Interim Final. Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island. Prepared under contract to Battelle for USACOE, Contract No. DACW33-0I -D-0004. September 30. 

Prepared by: 

Checked by: 

BJR 

SGH 

MACTEC Engineering and Consulting, Inc. 
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Table 2-13 
Derivation of Hatchahility-Based Preliminary Remediation Goals for Tree Swallow Egg Tissue 

Preliminary Remediation Goals Report - Ecological 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

RECEPTOR: INSECTIVOROUS WILDLIFE - TREE SWALLOW EGGS 
[EXPOSURE MEDIUM: EMERGING INSECTS/SEDIMENT 
RISK BASIS: EGG HATCHABILITY THRESHOLD 

PRGege = THQX PRG™-Egg Tissue PRO 
THQ - Target Hazard Quotient 
EHT = Egg Hatchability Threshold 

Egg Hatchability Threshold [1| 

CHEMICAL OF CONCERN NOAEL (mg/Kg) LOAEL (mg/Kg) 
MATC 

Dioxin Toxicity Equivalency - Birds \\ 0.0005161 0.0005621 0.0003391 

CHEMICAL OF CONCERN 
HQ = 0.1 

NOAEL 

HQ = 1 HQ = 10 

Calculated Egg Tissue PRGs (mg/Kg) 

LOAEL 

HQ = 0.1 HQ = 1 HO.-10 HQ - 0.1 

MATC 

H Q - 1 H Q - 1  0 

Dioxin Toxicity Equivalency - Birds [ 0.0000516 0.000516 0.00516 0.0000562 0.000562 0.00562 0.0000539 0.000539 0.00539 

HO - Hazard Quotient Prepared by: BJR 
LOAEL - Lowest Observed Adverse Effect Level Checked by: SGH 
MATC (Maximum Allowable Toxicant Concentration) = geometric mean of NOAEL & LOAEL 
NOAEL = No Observed Adverse Effect Level 
PRG - Preliminary Remediation Goal 
[I] Values from Attachment A of Battellc, 2005. Technical Approach tor Deriving Ecological Preliminary Remediation Goals (PRGs), 

MACTKC Engineering and Consulting, Inc. 
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TaV .4
 
Tree Swallow Biomagnitication Factors (BMFs)
 

Preliminary Remediation Goals Report - Ecological
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Dioxin Toxicity Equivalency • 
Birds Lipid - Normalized Emerging Insect or Stomach Content Tissue Concentration Lipid - Normalized Tree Swallow Egg Tissue Concentration 

Standard Coefficient Standard Coefficient 
Maximum Deviation Maximum Deviation of 

Frequency of Detect El,, ArithMean El,, Variance EI|n El,, Variation GeoMean El,,, Frequency of Detect TS,,, ArithMean TSltl Variance TS,n TS,,, Variation GeoMean TSto 

Exposure Area Detection (nig-kg) (mg/kg) fmg leg) (mg/kg) (mg/kg) Detection (nig/kg) (mg/kg) (mg/kg) (mg/ks) % (mg/kg) BMFTS 

Assapumpset ••> •. NA NS NE 

Greystone (Diet) 2 2 2.47E-04 1.49E-04 1.90E-08 1 I3E-04 759 1 13E-CK 17 17 4 13E-02 5.22E-03 1.26E-04 1 12E-O2 2147 9 06E-04 7.98E-KX) 

Greystone (El) 1 1 4.68E-04 4.68E-04 4 68E-CW 17 17 4 I3E-O2 5.22E-03 1.26E-04 1 12E-02 214 7 9 06E-04 1.93E-O0 

Allendale(Diet) 2 2 8.44E-03 5.60E-03 1.62E-O5 4 O2E-O3 71 8 4 82E-0? 31 31 6.49E-02 I.36E-02 1.85E-04 1 36E-O2 99 6 7 60E-03 ] ,5»E»00 

Lyman Mill (Diet) 1 1 4.86E-03 4.86E-03 4 86E-O3 12 12 4.1 IE-02 1 78E-O2 1.65E-04 1 28E-02 72.1 1 03E-02 2.12E+OO 

Lyman Mill (ED 1 1 1.24E-02 I.24E-02 i :4E-o: 12 12 4.1IE-02 1.78E-02 I.65E-04 1 28E-U2 72 1 1 O3E-O2 8.29E-0I 

Manton (Diet) 1 1 2.65E-O3 265E-O3 2 65E-0 • 4 4 I.S2E-02 1.14E-02 8.93E-06 2 99E-03 26 1 1 I1E-02 4.2IE~00 

Dyerville NA NS NE 

Toxicity Equivalency (PCB) 

Birds Lfpid - Normalized Emerging Insect Tissue Concentration Lipid - Normalized Tree Swallow Egg Tissue Concentration 

Standard Coefficient Standard Coefficient 
Maximum Deviation Deviation of 

Frequency of Detect El,,, ArithMean El,,, Variance El,,, El,,, Variation GeoMean El,, Fiequcno of Deled TS,. ArithMean TS,,, Variance TS,,, TS,,, Variation GeoMean TS,n 

Exposure Area Detection (mg/kg) (mg/kg) (mg/ke) (mg/kg) (ing/kg) Detection i nig'kg) fmg/kg) (mg/kg) <mg/kg) (mg/kg) BMF TS 

Assapumpset NA NS NE 

Greystone (El) 1 1 472E-04 4.72E-04 4 72E-(V NS NF. 

Allendale NA 3 7.OOE-O3 4.70E-03 3.96E-06 1 99E-03 42 3 4 45E-03 NE 

Lyman Mill (El) 1 1 I.O5E-O3 1 05E-03 1 O5E-O3 i S 59E-03 4 09E-03 1.91E-06 1 38E-O3 33 7 3 94E-O3 3.74E»00 

Manton NA NS NE 
Dyerville NA NS NE 

NS » Noi Sampled Prepared by: BJR 
NE » Noi Evaluated Checked by: K.JA 
NA  Not Analyzed 

ArithMean • arithmetic mean 

GeoMean * geometric mean 

SD,,tn  organic carbon-normalized concentration in sedimei 

EI,0  tipid-normalized concentrations in emerging insect {oi iach content, as indicated) 

TS,n  lipid-normalized concentrations in tree swallow egg 

BMF * Biomagnification Factor 

Diet  Refers to tree swallow stomach content samples 

El =* Refers to emerging insect samples 

mg/kg » milligrams per kilogram 

Notes: BMFs were derived as the ratio of the lipid-normalized tree swallow egg ti and lipid-notmalized emerging i 

All data extracted from site database (MACTEC, 2005) 

Where available. BMFs based on stomach context samples were preferentially used to d :diment PRGs. 

MACTEC Engineering and Consulting, Inc. 
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Table 2-15
 
Emerging Insect and Stomach Content Biota Sediment Accumulation Factors (BSAFs)
 

Preliminary Remediation Goals Report - Ecological
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Dioxin Toxicity Equivalency 

Birds TOC  Normalized Sediment Concentration Lipid • Normalized Emerging insect or Stomach Content Tissue Concentration 

Standard Coefficient Standard Coefficient 
Maximum ArithMean Variance Deviation of Maximum AnthMean Deviation of BSAFE1 

Frequency of Detect SDK], SD,,CI1 SD,«B SD,,« Variation GeoMean SD«, Freque H.Y 111 Detect El Eli,, *̂  anance EI|0 El,,, Variation GeoMean El,,, or 

Exposure Area Detection (mg/kg) (mg/kg) (mg-Tcg) (mg/kg) (mg/kg) Delcc ion (mg kg) (mg/kg) inwitg) (mg.kg) (mg/kg) BSAF Diet 

Assapunipset 4 4 1.7OE-O3 5.21E-04 6.21E-07 7.88E-04 151.2 2.3OE-O* NA NE 

Greystone (Diet) 6 6 2.14E-03 7.45E-04 S.03E-07 709E-04 95.2 5.45E-0' 2 2 247E-04 1.49E-04 I.90E-08 1.13E-04 75.9 1.13E-04 2.O8E-O1 

Greystonc (El) 6 6 2.14E-03 7.45E-04 5.O3E-O7 7 09E-04 95.2 545E-04 1 1 4.68E-04 4.68E-04 4.68E-04 8.59E-01 

Allendale (Diet) 31 31 2.63E-01 4.17E-02 2.W7E-03 5 45E-02 130 7 1.62E-O2 2 2 8.44E-03 5.60E-03 1.62E-O5 402E-03 71.8 482E-0.' 2.98E-O1 

Lyman Mill (Diet) 30 30 1.00E-01 2.93E-02 9.51E-04 3.O8E-O2 105.3 1 42E-02 1 1 4.S6E-03 4.86E-03 4.86E-0} 3.42E-OI 

Lyman Mill (El) 30 30 1.00E-01 2-93E-02 9.51E-04 3O8E-O2 105.3 1 42E-O2 1 1 1.24E-O2 1.24E-O2 1.24E-02 8.75E-O1 

Manton (Diet) 3 3 2.72E-02 2.26E-02 2.78E-O5 5 28E-O3 23.3 2.22E-O2 1 1 2.65E-O3 2.65E-O3 265E-03 1.19E-01 

Dverville 4 4 1.02E-01 2.8OE-O2 2.46E-03 4.96E-02 1770 I.35E-03 NA NE 

Toxicity Equivalency (PCB) 

Birds TOC - Normalized Sediment Concentration Lipid  Normalized Emerging Insect Tissue Concentration 

Staudard Coefficient Standard Coefficient 
Maximum AriihMean Variance Deviation of Maximum AnthMean Deviation of 

Frequency of Detect SDULI1 SDao, SD,,,,, SD,.C1, Variation GeoMean SD^., Frequency of Detect El,,, ElNl Variance Elh El,. Variation GeoMean Elhl 

Exposure Area Detection U»& kg) (mg-icgj (mgVgl (ing kg) (mg/kg) Detection (mg'kg) (mg/kg) (mg/kg) (mg/kg) (.ing/kg) BSAF El 

Assapumpset »*-"«*• NA NA NE 

Greystone (El) 1 I 68E-03 1 68E-03 1.68E-0: 4 72E-04 4 72E-04 4.72E-0' 2.81E-OI 

Alleudale , NA NA NE 

Lyman Mill (El) 3 3 2 09E-O3 1 43E-03 4 I6E-07 6 45E-04 4 5  2 1.33E-0: 1 1 O5E-O3 1 05E-O3 I.OSE-O: 7.93E-O1 

Manton i • '»» NA . '  : V .-..Aiw •:, NA NE 

Dverville 2 2 2 76E-04 2 76E-04 2.76E-0' •, - vs? t  t >•*. • t . <  ' NA NE 

NS  Not Sampled 

NE  Not Evaluated Prepared by: BJR 

NA  Not Analyzed Checked bv: KJA 

ArithMean * arithmetic mean 

ArithMean « arithmetic mean 

GeoMean » geometric mean 

SDUC11 » organic carbon-uornialized concentration in sediment 

EIln " lipid-normalized concentrations in emerging insect (of stomach content, as indicated) 

TOC " Total Organic Carbon 

BSAF • Biota Sediment Accumulation Factor 

Diet • Refers to tree swallow stomach content samples 

El = Refers to emerging insect samples 

mg/kg • milligrams per kilogram 

Notes. BSAFs were derived as the ratio of the lipid-uormalized emerging insect tissue and carbon-normalized sediment concentrations 

All data extracted from site database (MACTEC, 2005) 

Where available, BSAFs based on stomach context samples were preferentially used to derive sediment PRGs 

MACTEC Engineering and Consulting, Inc. 
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Derivation of Sediment Preliminary Remediation jr Insectivorous Wildlife Based on CBR Threshold 

Preliminary Remediation Goals Report - Ecological 

IRECEPTOR: INSECTIVOROUS WILDLIFE - TREE SWALLOW EGGS 

EXPOSURE MEDIUM: EMERGING INSECTS/SEDIMENT 

IJRISK BASIS: CBR THRESHOLD 

PRG .,.1 = 
PRG  , u

 x [TOC \i«t

BSAF X BMF x[Lipid ] .  „

PRG._j- Preliminary Rcmcdi4tion Goal for sediment 

f R G  ̂  » T l c  e l w  , u  o  w  , 8  g , i  s s u  e PRG 

1T°C].-.- Geomelnc a u i  i concern™™ of toi.1 organic carbon 

[LipidJ,^ Geometric mem couceiiiralion of lipid in egg 

BSAF- Biota/Sediment jccuinuliilion factor far emerging insects 

BMF  Biomafniflcalioii faclor 

NOAEL 

EeeT)MuePRGi{mE/Ki>)|l] 

LOAEL MATC 

CHEMICAL OF CONCERN 
H Q - 0 I H Q - 1 H Q - 1  0 HQ-0.1 H Q - 1 H Q  - 10 HQ-0.1 H Q  - 1 H Q  - 10 

GEOMEAN L1PID 

|Llpid|.M 

C E u M t A  N TOTAL 

ORGANIC 
CARBON 

I T O C  U 

Dioxin To*icily Equivalency • Birds 0O0OO10 

0 000010 
00O0I0 
0 00010 

0 0010 

0 0010 

0000030 
o 000030 0 00030 

0 0030 
0 0010 

000 0017 

0 00001? 

0 00017 

0 00017 

0 0017 

00017 
AlleudiU 
l.ynuii Mill 

M-unoii 

Dvcrvitk 

43506 

M120 

6V5I7 

NA 

44385 

47041 

12450 

1O820 

CHEMICAL OF CONCERN 
BSAF 

Diet |J | 
BMF 

Diet [4] HQ-0.1 

NOAEL 

H Q  - 1 110- lu 

ALLENDALt 

HQ-0.1 

LOAEL 

H Q - 1 H Q  - 10 HQ-0.1 

MATC 

H Q - 1 H Q  - 10 

Dioxu Toxjcity Equivaleucy - Birds 

Toxicily Equivalency (PCB) • Birds 

2 98E-OI 

NE 

15«E»00 

NE 

o 00002: 0 00022 0 0022 0 000065 0 0006? 0 0065 0 000038 0 00038 0 003S 

CHEMICAL OF CONCERN

Dioxin Toxicily Equivalency Birds
Toxicity Equivalency (PCB) • Birds

I  P

 II
 | |

 KS\fZUi] 

3 42E-OI 
" 93E-OI 

BMF Dirt 

BMF EI|4| 

2.12E+OO 
3 74E+00 

HQ-0.1 

0 000011 
OO0O0031 

NOAEL 

HQ-I 

000013 
0 0000.11 

HQ ID 

0 0013 

Calcul Ut6 Sediment PRGi (mi('K|,j 

 LYMAN MILL 

LOAEL 

HQ-0.1 

0 000038 
0 0000091 

H Q - 1 

0O0O3S 

HQ  10 

0 00)8 
0 0009.1 

HQ-0.1 

0 OOOOfl̂ 4 

MATC 

H Q - 1 

0 00022 
0 OOOU54 

H Q   10 

0 00:2 
0 00054 

||

II 
BMF 

Diet |4| 

4 2IE-OO 
NE 

HQ - 0 1 

NOAF.l. 

HQ  1 

0 00O036 

HQ-10 

0 00036 

Calcul •led Sediment PRCs ">E/KE> 

 MANTON 

LOAEL 

HQ-0.1 

0 00001 1 

H Q - 1 

0 0(1011 

HQ-10 

0 Q01 1 

HQ-0.1 

0 0000062 

MATC 

H Q - 1 

0 000062 

H Q  - 10 

0 00062 
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Table 2-16 
n of Sediment Preliminary Remediation Goali lor In: j Wildlife Umrd <>n ( UK Tlireihold 

Preliminary Remediation Goal* Report. Ecological
 

Ceniredale Manor Restoration Project Superfund Sit
 
North Providence, Rhode Ijlund
 

RECEPTOR: INSECTIVOROUS WILDLIFE - TREE SWALLOW EGGS 

EXPOSURE MEDIUM: EMERGING INSECTVSEDIMENT 
RISK BASIS: CBR THRESHOLD 

Cllcul alfd Sfdtm n! PRGs 

DYERVILLE 

NOAEI. I.OA EL MATC
 

CHEMICAL OF CONCERN BSAF BMF
 
H Q - 0.1 HQ - 1 H Q - 10 HO-0 .1 HQ - 1 HQ- 10 HQ-0 .1 H Q - 1 H Q - 10 

NE NE . . . 

Toxit ily E.luivilcncv (PCB1 • Birds NE NE 

— • No PRG calculated Prepared b> 
NA -Not Available Checked b> 
NE - Not Evjlu^tcd 

BMF Diet - Bioniigiiificilion F-

EtMF El - Hiomapiitic4UO1) F^ct 

BSAF El = BIQU Sedimeiil Accu 

KQ " Hizjrd Ouoticnl 

LOAEL - Lowest Observed Adverse Eflecl Level 

MATC (M-iximuni Allowable Toxicant Concentr n of NOA£L & LQAEL 

NOAEL => No Observed Adverse EfTeci Level 

PRG - Preliminary Remediation Goal 

[1] Egg tissue PRGs iire from Table M  2 

[2] Lipid jud TOC vilues we from Table 2-5 

[3] Emerging inseci and stomach content BSAFs 

[A] Tree Swallow BMFl are from Table 2-14 

Note. PRGs calculated for analytcs as indicat 



RECEPTOR; INSECTIVOROUS WILDLIFE • TREE SW'ALL 
EXPOSURE MEDIUM: EMERGING INSECTS/SEDIMENT 
RISK BASIS: EGG HATCHAB1LITV THRESHOLD 

CHEMICAL OF CONCERN 

Sioxu T>.»..i'y Eqv.iv.lrac, . Bud, 

HQ-0.1 

IHHKKLM6 

CHEMICAL OF CONCERN 

CHEMICAL OF CONCERN 

342EJM 

CHEMICAL OF CONCERN 

Dio*io To.iicily Equivaleucy . Bvnlii 

BSAF 

Din [3] 

1 l'Jt-01 

] 
OiEMICAL OF CONCERN 

IDIUUU To»K.ly tmiiv.l™.-y • Bird! 

II 

II

BSAF|3| 

NK 

F1MF  Hn-.'1-^n 

HSAF Til** " Hi 

;*! BMFt nr* (r-rn Tahlr 2-14 

>*aiU)*  c ^ li»tw PR*, i 

NOAEL 

H Q - 1 

CKKKISIS 

H Q - 1  0 

111X1511', 

H Q - n .  l 

"«™ 

Em T l » . u . PRG> (.llK'Ki; I'l 

L O A E L 

H Q - 1 

onus/,: 

H Q - 1  0 

I I I . I S M 

H Q - 0 .  1 

MATC 

H Q - 1 

,l,»»,511 

H Q - 1  0 

GEOMEAN TOTA1 
GEOMEAN L1P1D 

ALLENDALE 

•MF DUT |4] 

: I :E«K, 

BMFDIti [4| 

4:ifi«, 

BMF[4 | 

NV 

( j l ^ ^ _  _ 

(i i nnw 

- B O - 0 ^ 1  ̂  

" " " " "  " 

HQ - 0 . 1 

NOAEl. 

HI  - I 
" """«< 

NOAEL 

HQ  1 

, I :K>, | I 

NOAEL 

HQ  1 

HI  10 
' " » " • •  ' 

H Q - 1  0 

• ' " »  ' 

H Q   10 

Cakul ,,d S.d,,M.», PRG. , 

LYMANMUX 

LOAEL 

H I - 0 .  1 H I - 1 

' " " " ' 1 

H I - 1  0 

IIIKI'I 

Calcul led Scdtmvui PRGi { . . , /KK) 

MANTON 

LOAIL 

H Q - 0 .  1 H Q  - 1 

iirmnai 

HQ  10 

c»kul 

DYXRV1LLE 

HQ-0.1 

ud 5«dlui« 

I.OA 

H Q 

,„ PRG. ( 

EL 

- 1 

,il,/K«) 

H Q - 1  0 

•

HI -0.1 

H O - 0 .  1 

' " " ' " '  I 

H Q - 0 .  1 

MATC 

H I - 1 

' • ' " " • ' 

MATC 

HQ  1 

MA 

H Q 

T C 

- 1 

HI-1  0 

H Q - 1  0 

" •-•!•> 

H Q   10 



t .-18
 
Earthworm Biota Soil Accumulation Factors (BSAFs)
 

Preliminary Remediation Goals Report - Ecological
 
Centredalc Manor Restoration Project Superfuiid Site
 

North Providence, Rhode Island
 

Arsenic Surface Soil Concentration (unnonnalized) Earthworm Tissue Concentration (unnormalized) 

Coefficient Standard Coefficient 

Maximum Standard of Deviation of 

Frequency of Detect FP ArithMean FP Variance FP Deviation FP Variation GeoMean FP Frequency of Detect EW AritliMean EW Variance EW EW Variation GeoMean EW 

Exposure Area Detection (nig/kg) (mg/kg) (mB/kg) % (me/kg) Detection (mg/kg) (mg/kg) (mg/kg) Img/kg) (mgki!) BSAF EW 

Assapumpset NS NE 

Grevstom- 4 4 I.22E+O1 7 72E+OO 9.1 7 E+00 3 03E+00 39 3 7 34E+OC 4 4 H.33E-O1 6.0IE-0I 3.31E-02 ] 82E-0I 30 3 5 80E-01 7.90H-02 

Allcniiak- 4 4 5.01 E+00 447F.+00 2.I4E-01 4 62E-0I 104 4 45E+IX 4 4 (i.K)E-Ol 5.(>7E-0l 4.66E-03 6.82E-02 12 0 5 63E-O1 1.27E-0I 

Lvman Mill 3 3 7.42E+00 5 53E+00 2.79E+00 1 67E+60 30 2 5 38E+OC 3 3 1.17 E+00 7.39E-0I 1.40E-0! 3 74E-01 506 6.84E-01 I.27E-01 

Manton NS NE 

Dyervillt NS NE 

Cadmium Surface Soil Concentration (unnormalized) Earthworm Tissue Concentration (unnormalized) 

Coefficient Standard Coefficient 

Maximum Standard of Maximum Deviation of 

Frequency of Detect FP ArithMean FP Variance FP Deviation FP Variation GeoMean FP Frequency of Detect EW ArithMean EW Variance EW EW Variation GeoMean EW 
Exposure Area Detection (mg/kg) (mg/kg) (mg/kg) (mg/kg) % (mg/kg) Detection (mg/kg) (mg/kg) (mg/kg) (mg/kg) % (mg/kg) BSAF EW 

Assapumpset NS NE 
Grey stone 4 4 3.46E+00 1.63E+00 1.55E+O0 1 24E+0O 76 4 1 35E+OC 4 4 4.13E+00 2.97E+OO 7.61E-01 8 73E-01 294 288E+00 2.13E+00 

Allendale 4 4 2.01 E+00 I.18E+00 4.50E-01 6 71E-01 57 0 1 00E+IK 4 4 2.85E+OO 2.37E+OO 2.24E-0I 4 74E-01 200 2.33E+OO 2.33E+OO 

I.yman Mill .1 3 3.18E+OO 1.80E+00 1.85E+OO 1 36E+00 75 5 1 37E+OC 3 3 7.78E+O0 5.29E+OO 5.72E+O0 239E+00 45.2 4.92E+00 3.58E+OO 

Manton NS NE 
Dyerville NS NE 

Selenium Surface Soil Concentration (unnormalized) Earthworm Tissue Concentration (unnormalized) 

Coefficient Standard Coefficient 
Maximum Standard of Maximum Deviation of 

Frequency of Detect FP ArithMean FP Variance FP Deviation FP Variation GeoMean FP Frequency of Detect EW ArithMean EW Variance EW EW Variation GeoMean EW 
Exposure Area Detection (mg/kg) (mg/kg) (mg/kg) (mg/kg) % (mg/ks) Detection (mg/kg) (mg'kg) (mg/kg) (mg/kg) (mg/kg) BSAF EW 

Assapumpset NS NE 

Greystonc 3 4 963E-0I 7.04E-01 8.37E-02 2 89E-0I 41 1 6.46E-01 4 4 9.96E-01 5.63E-O1 I.00E-01 3 I6E-0I 56 2 4 98E-0I • 7.71E-01 

Allendale 0 4 ND 2.58E-O1 7.42E-04 2 72E-02 106 2 57E-01 4 4 3.82E-01 3.23E-O1 3.32E-O3 5 76E-02 178 3 I9E-01 1.24E+00 

Lyman Mill 1 7 79E-0I 4 30E-01 9 2SE-O2 3O4F-O1 70 7 3 68E-01 3 3 5.22E+OO 2.00E+00 7.78E+00 2 79E+00 1395 9 18E-0I 2.49E+00 

Manton NS NE 
Dyerville NS NE 

MACTEC Engineering and Consulting, Inc. 
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Table 2-18
 
Earthworm Biota Soil Accumulation Factors (BSAFs)
 

Preliminary Remediation Goals Report - Ecological
 
C'entredalc Manor Restoration Project Superfund Site
 

.North Providence, Rhode Island
 

Toxicity Equivalency 
Mammals TOC - Normalized Surface Soil Concentration LipiJ - Nmnialized Earthworm Tissue Concentration 

Standard Coefficient Standard Coefficient 
Maximum Deviation Maximum Deviation of 

Frequency of Detect FP,lt,, ArithMean FP,KI, Variance FP,,,,, FP,.,.. Variation GeuMcan FP,,,,, Frequency of Detect EW ArilliMean EW Variance EW EW,,, Variation UeoMean EW 
Exposure Area Detection ("it-Tcg) (nig/kg) (mg/kg) (mg/kg) (nig/kg) Detection fmu/ki!) (ine/ke) (mg/kB) (mg/kg) (mg/kg) BSAF EW 

Assapumpset NS N  E 

Greystone 4 4 9.99E-04 6.I9E-04 7.3JE-O8 2 71E-04 437 5 80E-0' 4 4 I.89E-04 1 06E-04 3.50E-09 592E-05 55 7 9 48E-05 I.63E-0I 
Allcndale 4 4 7.28E-02 3.72E-02 7.48E-04 2 74E-02 735 2.84E-0; 4 4 8.6IE-03 6.I9E-03 6.82E-06 2.61 E-03 42 2 5 76E-03 2.03E-01 
Lyman Mill 3 3 2 49E-02 9 42E-03 1 SIE-04 1 i5E-O2 !42 8 3 %E-0: 3 3 3 66E-03 1 44E-01 3 67E-06 ! 9IE-01 132 5 7 43E-Q4 I.88E-01 
Manton NE t i NS 

. > ? * - ,  ^ ;Dverville NS NE 

NS - Not Sampled Prepared by: BJR 
NE - Not Evaluated Checked by: KJA 
NA - Not Analyzed 
ArithMean - arithmetic mean 
GeoMean •= geometric mean 
FPocn = organic carhon-normalized concentration in floodplain soil 
EWIn - lipid-normalized concentrations in earthworm 
mg'icg = milligrams per kilogram 
DSAF = liiota sediment accumulation factor 
TOC " total organic carbon 
FP - floodplain soil 
Notes: BSAFs were derived as the ratio of the lipid-normalizcd earthworm tissue and carbon-rl alized floodplain soil concentrate 

All data extracted from site database (MACTEC. 2005) 

MAC'TCC Englneerine mid Consulting, In 



Table 2-19
 

Derivation of Floodplain Soil Preliminary Remediation Goals lor Vermivorous Wildlife
 

Preliminary Remediation Goals Report - Ecological
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

ECEPTOR: VERMIVOROUS WILDLIFE - SHORT-TAILED SHREW 
XPOSURE MEDIUM: EARTHWORM / FLOODPLA1N SOIL 

RISK BASIS: FOOD CHAIN EXPOSURE MODELING 

THQxTRVxBW 

{BAFplam x IRfuod x Pplant x SFF x EF)+ X IRfood * C x SFF x EF\ + (lRso!/ x SFF x EF) 

PARAMETER 
SYMBOL 

PRG.,,,1 

PARAMETER DEFINITION 

SOIL PRG PROTECTIVE OF THE SHORT-TAILED 
SHREW 

mg/kg 

RATIONALE/ 

THQ TARGET HAZARD QUOTIENT unitless 

TRV 
LITERATURE-BASED TOXICITY REFERENCE 
VALUE ( DIRECTLY COMPARABLE TO 
CALCULATED ESTIMATED DAILY INTAKE) 

me/kg-d 
chemical-specific (see table below 

for values) 

BAFr t a l 

LITERATURE-BASED PLANT BIOTA 
ACCUMULATION FACTOR 

my (ww tissue) 
/kB(d^ soil) 

chemical-specific 

BSAF,» 

EXPOSURE AREA SPECIFIC EARTHWORM 
BIOTA SOIL ACCUMULATION FACTOR 

kg (TOC in soil)/lis 
(lipid in worm) 

cliemical-specific 

I",. 

SFF 

BW 

[LIPID],. 

[TOC]m 

INGESTION RATE OF FOOD 

INGEST1ON RATE OF SOIL 

PERCENT PLANTS IN DIET 

PERCENT EARTHWORMS IN DIET 

SITE FORAGINcTFREyUENCY 

EXPOSURE FREQUENCY 

BODY WEIGHT 

LIPID CONCENTRATION iNEARTHWORM 
TISSUE 

TOTAL ORGANIC CARBON CONCENTRATION 
IN SOIL 

_kg/day 

kg/day 

unitless 

unitless 

unitless 

unitless 

mg (lipid)/kg (tissue) 

mg (TOC)/kg (soil) 

0.01J 

0.00064 

14%, 

K5% 

100%, 

100% 

0.017 

exposure area specific 

exposure area specific 

umptio 

[5] 

JS) 
[6] 

Note: The above equation is for organic chemicals. For inorganic chemicals, 
the PRG is calculated using the same equation but excluding the [LIPIDJ 

MACTEC Engineering and Consulting, Inc. 

,c Cemrrclale'T*:.)^ . bcnlnpcal rKt* B_'O PRO* Jul 
Page I of 5 



Table 2-19 
Derivation of Floodplain Soil Preliminary Remediation Coals lor Vtnnivonnii Wildlife 

Preliminary Remediation Goals Report - Ecological
 
Cenlredale Manor Restoration Project Suptrfund Site
 

North Providence, Rhode Island
 

RECEPTOR: VERMI VOROIJS WILDLIFE - SHORT-TAILED SHREW 
EXPOSURE MEDIUM: EARTHWORM / FLOODPLAIN SOIL 
RISK BASIS: FOOD CHAIN EXPOSURE MODELING 

Toxicity Reference Value (TRV) (mg/Kg-d) 111 
Terrestrial 

Plant 
BAFs|2| 

GEOMEAN 
LIPID 

(mg/Kg) |8| 

GEOMEAN 
TOTAL ORGANIC 

CARBON 
ITOC] 

(mg/Kg) |8| 

Aisenic 

Cadmium 

Selenium 

Dioxin Toxicity Equivalency - Mammals 

NOAEL 

1.3E-0I 

1 .OE+00 

2.0E-01 

1 .OE-06 

LOAEL 

I.3E+00 

l.OE-tOI 

3.3E-01 

1 .OE-05 

MATC 

4.0E-01 

3.2E+OO 

2.6E-0I 

3.2E-06 

Cadmium 

Selenium 

Dioxin Toxicity Equivalency • Mammals 

Literature 
Based 

1.0E-02 

4.4E-02 

I.3E-01 

NA 

Allendale 

Lyman Mill 

Manton 

Dyerville 

28793 

24980 

NA 

NA 

66788 

61209 

NA 

NA 

CHEMICAL OF CONCERN 
BSAF 

EW |3| HQ-0.1 

NOAEL 

I I Q - 1 H Q  - 10 

Calculated Floodplain Soil PRGs (mg/Kg) 

ALLENDALE 

LOAEL 

HQ-0.1 H Q  - 1 H Q - 1  0 HQ-0.1 

MATC 

H Q  - 1 HQ  10 

Arsenic 
Cadmium 
Selenium 
Dioxin Toxicity Equivalency - Mammals [9] 

1.27E-01 
2.33E+O0 
1.24E+00 
2.O3E-O1 0.0000011 0.00001 1 0.00011 0.00001 1 0.0001 1 0.0011 0.0000034 0.000034 0.000344 

CHEMICAL OF CONCERN 
BSAF 

EW |3] 

1 

HQ - I). 1 

NOAEL 

I I Q - 1 H Q  - 10 

Calculated Floodplain Soil PRGs (mg/Kg) 

LYMAN MILL 

LOAEL 

HQ-0.1 H Q  - 1 H Q  - 10 HQ-0.1 

MATC 

H Q  - 1 H Q  - 10 

Aisenic 

Cidmium 

Dicixm Tiixicity Equivalency - Mammals |9] 

I.27E-0I 

3,58E->00 

2.49f>00 

I.88H-01 

0.11 

0.043 

0012 

0.0000012 

I.I 

0.43 

0.12 

0 000012 

10.S 

4.3 

1.2 

0.00012 

I.I 

0.4.1 

0.020 

0.000012 

10.8 

4.3 

020 
o ooo12 

108 

4.1.5 

2 0 

0.0012 

034 

0.14 

0016 

0 0000037 

3 4 

14 

0.16 

0.000037 

34.1 

13.7 

1.6 

0.000.17 

MACTEC Engineering ami Consulting, In 

al VlH,\ l-i () I'Kl.% Jul> :«« 



Table 2-19 

Derivation of Floodplain Soil Preliminary Remediation Goals for Vermivorous Wildlife 

Preliminary Remediation Goals Report - Ecological 
Cenlredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

RKCEPTOR: VERMIVOROUS WILDLIFE - SHORT-TAILED SHREW 
EXPOSURE MEDIUM: EARTHWORM / FLOODPLAIN SOIL 
RISK BASIS: FOOD CHAIN EXPOSURE MODELING 

Calculated Floodplain Soil PRGs dug Kg) 

I MANTON 

NOAEL LOAEL MATC 

CHEMICAL OF CONCERN 
BSAF 

EW |J| HQ-0.1 H Q - I H Q  - 10 HQ-0.1 H Q  - 1 HQ= 10 HQ-0.1 H Q  - 1 HQ= 10 

Arsenic NE 

Cadmium NE 

Selenium 

Pioxin Toxicity Equivalency - Mammals 

NE 

NE 

... ... 

Calculated Floodplain Soil PRGs (nig/Kg) 

DYERVILLE 

[
i

l
l . . . . . . 

CHEMICAL OF CONCERN 
BSAF 

EW p  | HQ-0.1 

NOAEL 

HQ-I HQ= 10 HQ-0.1 

LOAEL 

HQ- 1 HQ 10 HQ-0.1 

MATC 

HQ- 1 HQ= 10 

Arsenic 

Cadmium 

Selenium 

Pioxin Toxicity Equivalency • Mammals 

NE 

NE 

NE 

NF. 

... ... 

— = No PRG calculated 

Ml  Nol Evaluated 

N A  . not available 

BSAF  Biota-Soil Accumulation Factor 

EW  Earthworm 

HQ  Hazard Quotient 

LOAEL  Lowest Observed Adverse Effect Level 

VIATC (Maximum Allowable Toxicant Concentration)  geometric mean of NOAEL & LOAF.l. 

NOAEL  No Observed Adverse Effect Level 

PKG  Preliminary Remediation Goal 

Note: PRGs calculated for analytes as indicated in Table I-I. 

TOC  Total Organic Carbon 

[1] Values from Table D-4 (Appendix D) of the BERA (MACTEC. 2004). 

[2] Values from Table J-l (Appendix J) of the BERA (MACTEC. 2004). 

P| Values from Table 2-IK. 

[4]USEPA. 1993. 

[5] Feraro. 196.1. 

[6] Buckner. 1966. 

[7]Guilday, 1957. 

[8] Values from Table 2-5 

[9] Due to the lack of a plant BAF value for this chemical, the soil PRG is based solely on a diet of earthworms. 

MACTEC Engineering and Consulting, Inc. 
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Table 2-19 
Derivation of Floodplain Soil Preliminary Remediation Goals for Vermivorous 

Preliminary Remediation Goals Report • Ecological
 
Ccntredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

RECEPTOR: VERMIVOROUS WILDLIFE - SHORT-TAILED SHREW 
EXPOSURE MEDIUM: EARTHWORM / FLOODPLA1N SOIL 
RISK BASIS: FOOD CHAIN EXPOSURE MODELING 

Tlie soil PRO may alternatively be calculated using the following equation: 

THQ x Csoti 
PRGsoii = 

CombinedHQ 
where: 

^ X  T — ETERDEFINITION UMTS VAU,  ^ ^
Combined HO COMBINED HAZARD QUOTIENT unitlcss 

HQr,,,,, 
HAZARD QUOTIENT BASED ON CONSUMPTION 
OF CONTAMINATED PLANT TISSUE unities* 

HAZARD QUOTIENT UASED ON CONS! IMI'TION
 
HQC» unitlcss
 OF CONTAMINATED EARTHWORM TISSUE 

HAZARD QUOTIENT BASED ON INCIDENTAL 
HO.,,, unitless INGESTION OF SOIL 

ESTIMATED DAILY INTAKE VIA SOIL 
calculated 

EDI.,,, mg/lg-d INGESTION 

-
ESTIMATED DAILY INTAKE VIA PLANT 

calculated 
INGESTION EDI,,,,,,, mg/lig-d
 

ESTIMATED DAILY INTAKE VIA EARTHWORM
 
calculated 

EDI., INGESTION me/kg-d 

C»,,i CHEMICAL CONCENTRATION IN SOIL mg/kg chemical-specific 

C ,,„,„ CHEMICAL CONCENTRATION W PLANTS tng/kg chemical-specific 

CHEMICAL CONCENTRATION IN 
clieniical-specific ("„ EARTHWORMS mg/ke 

Concentrations in plant tissue and earthworm tissue (mg/kg) that are protective of the short-tailed shrew may be described using the following equations: 

PRG.,,1 x BSAFx \Lipid\v.w 
PRO = PRGtilllx BAF PRGu = 

[TOC].so,i 

MAC I KC Engineering and Consulting, Inc. 

" " ^ S T 
Combined HQ - HQ,,,,,,, * HQ,, + HQ,,,,, 

HOri™, ' EDIrta,, * I/TRV 

HQ,«-nD,» * I/TRV 

HQ«,,i-EDImi* I/TRV 

ED1.,,|-C,.,,|* I R ^ i ' S F F * E F - 1/BW 

EDI,,,,., - Cr,,,, * IR,,,,,j « P,,,,,,, • SFF • EF • 1/BW 

F.D., - C,« * IR,,»j * P. . " SFF • EF • 1/BW 

C,,,,,,, - C.,,1 • BAF,,,.,, 

C,» - C".,,i * BSAF,. * invertlipid%-l soilTOC",, 



Table 2-19 
Derivation of Floodplain Soil Preliminary Remediation Goals for Vermivorous Wildlife 

Preliminary Remediation Goals Report - Ecological 
Cenlredale Manor Restoration Project Superfund Site 

North Providence. Rhode Island 

RECEPTOR: VERMIVOROUS WILDLIFE - SHORT-TAILED SHREW 
EXPOSURE MEDIUM: EARTHWORM / FLOODPLAIN SOIL 
RISK BASIS: FOOD CHAIN EXPOSURE MODELING 

REFERENCES 

Duckntr. C.H.. 1966. Populations and ecological relationships of shrews in tamarack bogs of southeastern Manitoba; J. Mammal. 47:181-104, 

Guilday, J.E.. 1957. Individual and geographic variation in Blarina brevicauda from Pennsylvania: Ann. Carnegie Mus. 35:41-68. 

MACTEC. 2004. Baseline Ecological Risk Assessment - interim Final. Centrtdale Manor Restoration Project Superfund Site 

North Providence, Rhode Island. Prepared under contract to Battelle for USACOE, Contract No. DACW33-O1-D-OOO4. September 30. 

USEPA, 1993. Wildlife Exposure Factors Handbook: United States Environmental Protection Agency. Office of Research and Development: 

Washington, DC. EPA/600/R-93/187a; December 

Whitaker. JO . Jr., and M.G. Ferraro, 1963. Summer food of 220 short-tailed shrews from Ithica, New York; J. Mammal. 44:419. Prepared by:

Checked by:
 KJA 

 SGH 

MACTEC Engineering and Consulting, Inc. 

p •wi.(-.VT*"OE.NAr:ri.illi:llc('ct»lredali:Task> . r^nlo^it. 
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1 20 
Summary of Preliminary Remediation Goals for Ecological Receptors, HQ - 0.1 

Preliminary Remediation Goals Report - Ecological 

Centredale Manor Restoration Project Superfond .Site 

North Frovldence, Rhode Island 

Exposure Chemical Sediment ?KG 

Point Demersal Fish ' Wklte Suck.r Dem,nd Full /While Sucker, American Eel relink Pish / Larijemoiilh Boss relaj cFish Lart«moulh Buss 

CBR Baud |1] ELS Bused (2| CBR Based [3] ELS Bned |4] 

NOAEL LOAEL MATC EC,, EQ, MATC NOAEL LOAEL MATC EC,, EC,, MATC 

(mivKp) (mp'Ks) (nikVKi;) iniiKtl (me/Kc) (milKl) (n-tVKe) (ini'Kp) (mtfKf) (m|./Kz) (mtyKf.) 

A1.LENDALE Technical Ch lor dan. 00011 0.0015 0 001! NE NE NE NE NE NE NE NE NE 

Aroclor.1254 0.018 0.02» 0.0S2 NE NE NE NE NE NE NE NE NE 

Arocioe. Told NE NE NE NE NE NE NE NE NE NE NE NE 

Selenium 0.037 0 048 0.042 NE NE NE NE NE NE NE NE NB 

Zinc 4 1 1.2 4 9 NE NE NE NE NE NE NE NE NE 

3ioxin Toxicity Equivalency - Birde HE NE NS NE NE NE NE NE NE NE NE NE 

Dioxin Toxicity Equivalency' Fish 0.000032 0 000049 0000030 000010 000011 0.00012 NE NE NE NE NE NE 

Dioxin Toxiciry Equivejency - Mammal NE N E NE N E NE NE NE NE NE NE NE NE 

Toxiciry Equivalency (K:E) • B r  # NE N  E NE NE N E NE NE NE NE NE NE NE 

Toxiciry Equivalency (PCP,)  Fish HE N E NE N  E NE NE NF NE NE NE NE NE 

LMHANMILL 4.4-nnn 0 00024 0018 00021 N E NE NE NE NE NE NE NE NE 

4.4. DDE 000052 noa!6 10014 NE NE N  F NE NE NE NE NE NE 

00013 noon o.nnu NF. NE NE 0 0030 1111030 0 0030 N  F NE NE 

ATOlnr-1254 o.ra.t 0 0.15 nO28 N E fJE Nt NE N E NE NE N E NE 

Aroclor. lolal NF. NE NE NE N  E N E NE NE N E NE N  E NE 

1 1 . ™ , , ,  , i s 4 .107 IO» N  E N  E NE 3 4  4 275 97 3 NE NE NE 

Arsenic HE NF NF NE NF. NE NE N E NE NE NE NE 

P. n u  m NE 4  6 NE NE NE NE NE 2 7 NE NE NE NE 

:«*r«um NE NE NE NE NE NE NE NE NE NE NE NE 

Selen.uin 0.041 0053 0 047 NE NE NE NE NE NE NE NE NE 

Vanadium 0 66 i t 5 3 0 NE NE NE 0 4  " 10.0 22 NE NE NE 

Zinc J 4 3° 1  7 NE NE NE 3.  4 3 9 3.6 NE NE NE 

Dioxin ToXKiry Equivalency • Bir* NE NE NE N E NE NE N E NE NE N E NE NE 

Dioxin Toxicity Equivalency - Fen 0.000042 OOOOOM 0 000012 0 00013 0 00020 0.00016 000010 0 00015 000012 0 00030 0 00048 000038 

Dioxin Toxicity Equivalency . Mammal NE NE SE N E NE NE NE NE N  E NE NE NE 

Toxiciry Equivalency (PCB) • P.v(fe NE NE NE NE NE NE NE NE NE NB NE NE 

Toxicity Equivalency (PCB) • Fish NE NE NE 0 000040 0 000064 0.0000)1 NE NE NE NE NE NE 

MANTON 4.4-DDE NE NE NE NE N E NE NE NE NE NE NE NE 

Technical Ch lot done NE NE NE NE NE NE NE NE NE NE NE NE 

Aroclgr, Total NE NE NE NE NE NE NE NE NE NE NE NE 

Akomnum NE NE NE NE NE NE 12.3 98.7 34.9 NE NE NE 

Banum NE NE NE NE NE NE NE l .J NE NE NE NE 

Vanadium NE NE NE NE NE NE 0 2  0 4 1 0 9  0 NB NE NE 

Dioxin Toxicity Equivalency * Bird* NE NE NE NE NE NE N E NE NE NB NE NE 

Dioxm Toxicity Equivalency  Fwh NE NE NE NE NE NE NE NE NE 000019 000030 0.00024 

Toxicity Equivalency (PCB)  Rr<* NE NE NE NE NE NE NE NE NE NE NE N E 

Toxiciry Equivalency (PCB) • Pish NE NE NE NE NE NE NE NE NE NE NE N  E 

DYERV1LLE 4.4-DDD NE NE NE NE NE NE NE NE NE NE NE NB 

4,4-DDE NE NE NE NE NE NE NE NE NE NE NE NE 

Aioclor-1254 NE NE NE NE NE NE NE NE NE NE NE NE 

Aroclor. Total NB NE NE NE NE NE NE NE NE NE NE NE 

Zinc NE NE NE NE NE NE NE NE NE NB NE NE 

Dioxm Toxiciry Equivalency - Birds NE NE NE NE NE NE NE NE NE NE NE NE 

Dioxm Toxicity Equivalency - F«h NE NE NE 0.000010 0.000016 0000013 NE NE NE NE NE NE 

Toxiciry Equivalency (PCB) • Bnds (IE NE NE NE NE NE NE NE NE NE NB NE 

Toxicify Equivalency (PCB) • Pish NE NE NE 0 00000029 000000044 0 00000036 NB NE NE NB NE NE 



Table 2-20 
Summary or Preliminary Remediation (foal* for Erologkal Rerepton, HQ - 0.1 

Preliminaiy Remediation lioals Repoil • Ecological 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Exposure Chemical Sediment PRO 

Point Nsclvorou. Wildlife lasectlvoroaa Wildlife / Tree Swallow  E s  c Tissue 

CBR Based [6] Hulcheliilily Based |7] 

NOAEL LGAEL MATC NOAEL LDAEL MATC NUAEL I.OAEL 

(niB/KE) (ms/Ki;) (mg/Ks) (niC'Kc) (mc'Kc) (mn/Kc) ("IB KB) (niu/Kc) 

AJ.LENDALE T.chn.riil Chlnrdane NE NE NE NE NE NE NE NE 

Aroclor-1254 0 010 0 10 0032 N l KE NE NE NE 

Aroclor. Total 00049 0 017 0 011 NE N E N  E N  E NE 

Selenium NE KE NE NE NE KE NE NE 

Zinc NE NE NE NE K E N E NE NE 

Dioxm Toxicity Equivalency' - Birda 0.0000096 0000096 0 000030 0.O0OO22 0 000065 0,000038 OOOOU 000012 

Dioxn) Toxicity Equivalency  Fen KE N E N E NE NE NE NE NE 

Dioxtti Toxieily Equivalency • Mwi i ia l NE NE NE N E NE N E N E NE 

Toxicity Equivalency (PCB) • Birth KE NE NE NE NE NE NE NE 

Toxicitv Equivalency (PCB) • Fi»h NE NE N  E NE N  E N  E NE N  E 

l .YMAN MILL «,4-nnn 000027 0 0027 0.00084 NE N E N B NE K E 

4,4-DPE 0.00011 0.0011 0.00034 NE NE NE NE KE 

Technical Chlordmc o  n 11 0 3  1 N E NK N E NE NE 

Aroclor-1254 0.013 0.1J 0041 NE NE NE KE NE 

Arocte . Total 0.0088 0.023 0.014 NE KE NE NE NE 

Aluinnwn NE NE N  E KE N  E NE N  E NE 

Anenic NE NE NE NE NE KE KE NE 

Banum KE N  E NE N E K E KE KE NE 

Cadmium KE NE NE KE N  E NE NE NE 

Selenium NE NE N  E KE N  E KE KE NE 

Vanadium NE NE NE NE N E KE KE NE 

Zinc NE NE NE KE N  E NE KE NE 

Dioxin Toxicity Equivalency - Birds 0 000011 0 0O011 0.000031 0.000013 0.000038 0.000022 0 000065 0.000071 

Dioxm Toxicity Equivalency • Fs  h NE NE NE NE KE NE NE NE 

Dioxin Toxicity Equivalency  Mammal KB NE NE KE NE NE NE NE 

Toxioity Equivalency (PCB) - Birds 0.0000039 0 000039 0000012 0.0000031 0.0000093 0.0000054 NE N  E 

Ternary Eomleacy |KB| - Fa* X I NI Ml NE NE NE N B N  E 

MANTON 4.4-DDE 0 000049 0.00049 0.00013 KE NE NE NE N E 

Technical Chlordme NE NE NE NE NE NE KE NE 

Aroclor, Total KE N E N  E KE NE N E N E N E 

Aluminum NE NE NE NE N E NE NE NE 

Barium NE N  E NE NE NE NE NE NE 

Vanadium NE N E NE NE NE N  E N  E N  E 

Dioxin Toxicity Equivalency - Kir* 00O00IB o.oooift 0.00005 7 0.0000036 0 0OO011 0.0000062 0000018 0 000020 

Pioxin Toxicity Equivalency • Fish NE NE NE NE KE NE NE NB 

Toxicity Equivalency (PCB) - Br<to NE N  E NE NE NE NE NE NE 

Toxicity Equivalency (PCF.) - Fish NE KE N  E N E NE NE NB NE 

DYERV1U.E 4,4-npD 0 000099 0 00099 OOOOU N E N E N E NE NE 

4.4-DIIE 0.00028 0 0O28 O.0OOS9 NE NE NF. NE N E 

Arorlor-1254 0 026 0 26 0 081 NE KE NE NE NE 

Aioclor. Total 00J2 0 079 0.050 NE NE N E N E NE 

Zinc NE NE KE NE NE N E NE NE 

Dioxm Toxtity Equivalency - BIT* 0.0000013 0.000013 0 0000041 NE NE NE N  E NE 

Dioxin Toxioity Equivalency • Fkh N  S N E NE N E NE N B N E N E 

Toxirny Equrvalency (PCB) • H»* NE NE KE N E N E NE NE NE 

Toxioity Equivalency (PCB) - Fith N E NE N E N E N E NE NE N E 

NE - N o  t Evaluated 

•I (>hatrv«i1 Artvrrsr: Efttcl l.tv [2]PR(«are fro, nTahle 2-7 

iin Aflow*Mt To^icml t'emctnl | l | rk(J.«e lioi iiTaUe 

ixurvtrt A*vwit BIT act L«v«l 14|PRC. are troi n Table 2-9 

[llPRC««e IIUl n Table 2-[ 

*ifm l O S o f l M l . d o T i t w i M  ̂  [6)PRUaare floi n TaWe 2-1 

[7|}'ktkivi lioi •iTatilf J - l 

|l|PRij>r<e dm n Tahle 

MATC 

(•>'£/KB)
 
NE
 

NE
 

KE
 

KE
 

NE
 

0.00012
 

KE
 

KB
 

NE
 

N E
 

KE 

N E 

N E 

N E 

K E 

N E 

N E 

N E 

N E 

N E 

KE 

N E 

0.00006B 

NB 

N E 

NE 

N E 

NE 

NE 

KE 

KE 

NE 

N B 

0 000019 

NB 

NE 

NE 

KE 

NE 

KE 

N E 

NE 

NE 

NE 

NE 

NE 

NOAEL 

(ms'Kc) 

NE 

NE 

KE 

KE 

KE 

NE 

KE 

0.0OOO011 

KE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

0.11 

NE 

0 043 

0.012 

NE 

NE 

NE 

NE 

0.0000012 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

N E 

NE 

NE 

NE 

NE 

NE 

KE 

NE 

NE 

NE 

KE 

NE 

NE 

NE 

Floodplain Soil PRO 

Vermlvonw Wildlife 

Short-lulled Shrew |K] 

LOAEL 

(Itij /KB) 

NE 

NE 

NE 

NE 

NE 

NE 

KE 

0 000011 

N E 

NE 

KE 

NE 

NE 

NE 

NE 

NE 

1 1 

KE 

0 43 

0.020
 

NE
 

NE
 

NE
 

NE
 

0.000012
 

KB
 

NE
 

KE
 

NE
 

NE
 

NE
 

NE
 

NE
 

N E
 

NE
 

NE
 

KE
 

NE
 

NE
 

NE
 

NE
 

NE
 

NE
 

NE
 

NE
 

NE
 

MATC
 

(n.e'Kt:)
 

N E
 

NE
 

NE
 

NE
 

NE
 

NE
 

NE
 

00000034 

NE 

NE 

NE 

KE 

NE 

NF. 

NE 

KE 

0 34 

KE 

0 14 

0016 

KE 

NE 

NE 

N E 

0 0000037 

NB 

NE 

NE 

NE 

KE 

KE 

KE 

N E 

KE 

KE 

KE
 

NE
 

NE
 

KE
 

NE
 

NE
 

NE
 

NE
 

KE
 

KE
 

NE
 



•21 

Summary of Preliminary Remediation Grab for Ecological Receptors, HQ • 

Preliminary Remediation Coals Report - Ecological 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

S.dimenl PRG 

Exposure Chemical Demersal Fish / White Sucker Demersal I »h / White Sucker, American Eel Pel otic Fish / Largemoitli Ba5S Pelagic Fiih / [.argemoalh Bass 

Point of CBR Based |1 | ELS Bated 12] CBR Based [.1] ELS Bmed HI 

NOA£L LOABL MATC EC,, EC,, MATC NOAEL LOAEL MATC EC,. EC,, MATC 

(mf/Ks.) (me/Re) (Itif/Ku) (ms/K^l (imfKE) (mtlK.1) (m^Ke) (tiin/Kc) (me'Kg) 

AJJ.ENDALE Technical (~Mof<i«i( 0.011 0 015 0 015 NE NE NE N E NE NE NE NE NE 

AJOCIOT-1254 0 1! 0.28 0.22 N  E N E N E N  E NE N E N  E NE NE 

Ajoclor. Total NE NE NE NE NE NE N E NE NE NE N E NE 

Selenium 0.37 0.411 0 42 NE NE NE N E NB NE NE NE N E 

Zinc 41 3 12.2 48.6 NE NE N  E NE NE N  E N  E NE NE 

Uioxin Toxicity Equivalency - Btnx NE NE NE NE NE NE NE NE NE NE NE NE 

pioxm Toxicity Equivalency - F*h 0.00032 0.00049 0 00039 0 0010 0.0015 0.0012 NE NE NE NE NE NE 

Pioxm Toxicily Equivalency • Mtnxni] NE N  E NE NE N  E NE NE NE NE NE NE NE 

Toxicity Equivalency (PCB) - Bids NE NE NE NE NE NE N  E NE NE NE NE NE 

Toxicity Equivalency (PCB) • Pish NE NE NE NE NE NE N  E NE NE NE NE N  E 

LYMANMTLL 4.4-DDD 0.0024 0.18 0021 NE NE NE NE NE NE NE NE N E 

4.4-IJDE 0 0052 0.036 0.014 NE NE NE NE NE NE NE NE NE 

Technical Chlor<tatt 0.013 0.013 0.013 NE NE NE 0030 0.030 0.030 NE NE NE 

Aroclot-1254 0 2  3 0.35 0.28 NE NE NB NE NE NB NE NE NE 

Aroclot. Toial NE NE NE NE NE N E N B NE NE NE NE N  E 

Ata1.1u.11 38  4 3070 108! NE NE NE 14  4 2753 97 3 NE NE NE 

Areenic N E NE NE NE N E N E NE NE NE NB NE NE 

Benum N  E 4 1  1 N E N E N E NE N E 26.1 NE NE NE N  E 

r:u>niiin NE NE NE N  B NE N  E NE N  E N  E NE NE NE 

Selenium 0 41 0 13 0 4  7 NE N E NE NE NE N E N E N E NE 

Vaixtam S  S 131 2 9  9 NE NE N E 4  9 100 :; .2 NE NE NE 

Zinc 3 4  0 3 9  2 16 1 N  E NE NE 33 7 m 9 3 6  2 NE NE NE 

Ihoxin Toxicity Equivalency • Bird* NE NE NE NE NE NE NE NE N E N E N E NE 

Dioxm Tox*ity Equivalency • Feh 0 00042 0 00064 0.O0OI2 0.AO13 0 0020 0 0016 0.0010 0OO11 0 0012 0 0030 00O48 0 003! 

Dioxtn Toxicity Equivalency - Mvnmal NE NE NE NE NE N E NE NE N E NE NE NE 

Toxicity Equivalency (PCF) - Birds N E NE NE NE N E N E NE NE NE N E NE N E 

Toxicity Equivalency (PCP.) • Fish N E NE NE 0 00040 0 00064 0 00051 NE N  E N E N E N E NE 

MANTON 4.4-DDE N E NE NE NE NE NE NE NE NB N E NE NE 

Technical Chlordane NE NE NE NE NE NE NE N  E N E N  E NE NE 

Aioclor. Total N B N E NE NE N E N E NE NE NE N E N E NE 

Ahnnmum NE NE N E NE NE NE 123 987 349 NE NE N  E 

Banu.ii N E NE NE NE NE NE NE no N B N E N  E NE 

Vanadium NE N  E NE NE NE N  E 2 .  0 4 0  7 9 0 NE NE N  E 

Dioxm Tox«-ity Equivalency • Bird* NE NE N  E ME NE NE NE N E N E NE NE NE 

Dioxin Toxicity Equivalency  Feh N E N  E NE NE NB NE NE NE NE 00019 0 0030 0.0024 

Toxicity Equivalency (FCP.) • E n  * NE N  E N E NE NE N  B NE NE NE NE NE N  E 

Toxicity Equivalency (PCB) - Fish NE N E NE NE N E NE N E NE NE N  E N E N E 

DVERVILLE 4.4-DMi N B N E NE NE NE N E N E NE NE NE N E N E 

4.4-DIJE NE NE N E NE N E N E NE NE NE NE N E NE 
Afoclor-1214 NE N  E S  E NE NB N E N E NE NE NE NE N E 

Aioclor. Total NE NE N E NE NE NE NE N E N E NE NE NE 

Zinc N E NB NE NE N E N  F S  B NE NE NE N E NB 

Dioxm Toxicity Equivalency • Biids NI N  E NE NE N  E NE NE N E NE NE NE NE 

Dioxm Toxicity Equivalency • Fsh NE NE NE 0 00010 0.00016 0.00013 NE NE NE N  E NE NE 

Toxicity Equivalency (PCB) -B ir  * NE N E NE NE NE NE NE NE NE NE NE NE 

Toxicity Equivalent- <PCF> • Fi.h NE NE NE 0 00<MXT29 0 0000046 0 0000036 N E NE NE NE NE NE 



Table 2-21
 

Summary of Preliminary Remediation Goals for Ecological Receptors, HQ »
 

Preliminary Remediation Coals Report - Ecological
 

Centredale Manor Restoration Project Supcifund Site
 

North Providence, Rhode Island
 

Sedim.nl PRO 

E*ponurf Chtmiciil Demers,. Fish / WML Sucker Otminul Fish / WhiK Suck.r, American Ell PilHgic Fish / Largemoiilh Buss Filoglc Fish / Lurgimoulh Run 

I-oinl of CBK RIB.J [1] ELS Rwud [2| CflR Basid p  ] ELS Biotd (4] 

NnAEL LOAEI. MATO EC,, EC, , MATC NOAEL LOAEL MATC EC,, E C , , MATC 

(me/K£) (me'K*) ( • . .C 'KE) (mc/Ki!) (me/KB) (niS< KE) (nic'Kc) (mefKn) (mE'Ki[) (mi!'Kn) ('»e'KB) 

GEOMEAN 4.4.1)111) 0 0024 0 1  » 0.021 NE NE NE NE NE NE NE NE NE 

ACROSS 4.4-DDE 0.0OS2 0 038 0 014 NE NE NE NE NE NE NE NE NE 

AREAS TirhniiriU Chlorrfww 0014 0014 0014 NE NE NE 0.030 0 010 0 030 NE NE NE 

Aiottoi-1254 0.20 0.31 0 25 NE NE NE NE NE NE NE NF. ME 

Aralot, Told NE NE SE NE NE NE NE NE NE NE NE N'E 

Ahnuumi 384 3070 1085 NE NE NE 2 0 6 1648 583 NE NE NE 

Amnic NE NE NE NE NE NE NE NE NE NE NE NE 

Bran NE 45.5 NE NE NE NE NE 20 0 NE NE NE NE 

ChlUIII NE NE NE NE NE NE NE NE NE NE NE NE 

Ktimroin 0 39 0.50 0 4 4 NE NE NE NE NE NE NE NE NE 

Vaidin 6.6 135 29.9 NE NE NE 3 1 63 9 14 1 NE NE NE 

Zinc J9.2 45 3 42 1 NE NE NE 33.7 38 9 36.2 NE NE NE 

Dioxin ToXictty Equivalency - Birifc N  E NE NE NE N E NE NE NE NE NE NE NE 

Dioxin Toxicity Equivalency - Fvh 0.00036 0 00056 O.OOO45 0.00050 0.00080 0.00063 00010 0.0015 00012 0.0024 0 0038 00030 

Dioxin Toxicity Equivalency • Mwund NE NE NE NE NE NE NE NE NE NE NE NF. 

Toxiriry Equivalency (PCB) • B»d* N  E NE NF. NE NE NE NF. NE NE NE NE NE 

Toxicity Equivalency (?CB) • Fish NE NE NE 0 000034 0 000054 0 000043 NE NE NE NE NE NE 

http:Sedim.nl


.-21 
Summary of Preliminary RrmcdUtion Goals for Ecological Receptors, HQ = 

Preliminary Remediation Goals Report - Erologiral 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Sediment P R  G || Floodplain Soil I 'RG 

E x p o i u r  . Chemical Piscivorous Wildlife Insictivoi ous Wildlife / T r t  i Swallow  E K Tissue Insectivorous Wildlife / TrM Swdlo  w Egg Tissui Vermivorovs Wlldli e 

Point of Belled Kingfisher |5] CUR Rastd [6| Halchubilily B a »  d [7] Short-tailtd Shr.w [a ] 

NOAE L LOAE L M A T  C NOAEL L O A E  L M A T  C NOAEL LOAEL M A T  C NOAEL LOAEL M A T  C 

(nip Kg) (me'Ke) OntVKe) {mtlKi) (me/Ke) 
ALLEN DALE Technical Chlordmi NE NE NE NE NE NE NE" NE NE NE NE NE 

Aiwlor-1254 0.10 1 o 032 NE NE NE NE NE NE NE NE NE 

Arodor. Total 0.069 0.17 o i  l NE NE NE NE NE NE NB NE NE 

Selenium NE NE NE NE NE NE NE NE NE NB NE NE 

Zinc NE NE NE NE NE NE NE NE NE NE NE NE 

Dioxm Toxirity Equivalent^ - EiT-te 0,000096 0.00096 0.00030 0.00022 0 00065 00003! 0 0011 0.0012 00012 NE NE NE 

Dioxin Toxicity Equivalency - Fieh NE NE NE NE NE NE NE NE NE NE NE NE 

Ihoxm Toxicity Equivalency • Mminal NE NE NE NE NE NE NE NE NE ooooon 0.0OO11 0 000034 

Toxicity Equivalency (?CB. • Badt NE NE NE NE NE NE NE NE NE NE NE NE 

Toxicity Equivalency (PCB1 - Fish NE NE NE NE NE NE NE NE NE NE NE NE 

LVMAI* MILL 4,4-DDD 0.0027 a 027 0 0084 NE NE NE NE NE NE NE NE NE 

4.4-DDE 0.0011 0011 0.00.14 NE NE NE NE NE NB NE NE NE 

Technical Chlordme 1 1 U.2 3 5 NE NE NE NE NE NE NE NE NE 

Aroclor-1254 CM 1.3 041 NE NE NE NE SE NE NE NE NB 

Aroclor. TotoJ 0.088 0.22 0.14 NE NE NE NE NE NE NE NE NE 

Aiutnaium NE NE NE NE NE NE NE NE NE NB NE NE 

Anenic NE NE NE NE NE NE NE NE NE 11 108 3.4 

Benum NE NE NE NE NE NE NE NB NE NE NE NB 

CaArium NE NE NB NE NE NB NE NE NE 0 43 43 1.4 

Selenium NE NB NE NE NE NE NE NE NB 0.12 020 0 16 

Vnadium NE NE NE NE NE NE NE NE NE NE NE NB 

23nc NE NE NE NE NE NE NE NE NE NE NE NE 

Dioxin Toxicity Equivalency - Birds a own O.OOU 0.0OO3S 000013 0,00038 0.00022 0.00065 0.00071 000068 NE NE NE 

Dioxin Toxicity Equivalency • Fish NE NE NB NE NE NE NE NB NE NE NE NE 

Dioxin Toxicity Equivalency • Msrtml NE NE NE NE NE NE NE NE NE 0.000012 0.00012 0 000037 

Toxicity Equivalency (PCB)  Br% 0.OOOO39 0.00039 0.00012 0.000031 0 000093 0 000014 NE NE NE NE NB NE 

Toxicity Equivalency (PCBi • Ftsh NE NB NE NE NE NE NE NE NE NE NE NE 

MANTON 4.4-PDE 0.00O49 0 0049 0.0015 NE NE NE NE NE NE NE NE NE 

Technical Ch lor 6mt NE NE NE NE NE NE NE NE NE NE NB NE 

Aroclor. Total NE NE NE NE NE NE NE NE NE NE NE NE 

AlumnuiTi NE NE NE NE NE NE NE NE NE NB NE NB 

B ^  n NE NE NE NE NE NE NE NE NB NE NE NE 

V«»dium NE NE NE NE NE NE NE NE NE NE NE NE 

Dioxin Toxicity Equivalency • B I T  * 0.00018 0 0018 0.00057 0000036 0 00011 0.000062 oooom 0 00020 000019 NE NE NE 

D to urn Toxicity Equivalency • Fvh NE NE NE NE NE NE NE NE NE NE NE NE 

Toxicity Equivalency (Pf*B) * B»<fe NE NE NE NE NE NE NE NE NE NE NE NE 

Toxicity Equivalency (PCB) • Fish NE NE NE NE NE NE NE NE NE NE NE NE 

DYERVIU.K 4,4-DDD 0 00099 0.OO99 0 0031 NF. NE NE NE NE NB NE NE NE 

4.4-DDE 0.0028 0.028 0 0089 NE NE NE NE NE NE NE NE NE 

Aroclor-12 W 0 26 2.6 081 NE NE NE NE NE NE NE NE NE 

Arocloi, Tolml 0 12 0.79 0 50 NE NE NE NE NE NE NE NE NE 

Snr NE NE NE NE NE NE NE NE NE NE NE 

T^U ' NE NE NE NE NE NB NE NE 

Tnxifity EqurvnJmLy (I'CI!) . I;gift NF," —l£ NE 

NE SE 

NF. 

NE 

NF. NE NE 

NE 

NE 

NE N7 

NE 

NE 

NE 

NE 

TOXH ity EqurvnJem-y iF 'Tl • Fish NE N'E NE NE « ,  , Nf. NE NE NE NE NE NF. 



Table 2-21 

ary or Preliminary Remediation Goals Tor Ecological Receptors, IIQ - 1 

Preliminary Remediation Goals Report • Ecological
 

Centredale Manor Restoration Projert Superfund Site
 

North Providence, Rhode Island
 

Sediment PRG 

F.»|,o»i,re Chemical 1'lsclvorous Wildlife Insectivorous Wildlife / Tree Swallow Egg Tissue 

Belled Kingfisher [5| CBR Based [<.) Hi.lchabilily Based [7] 

NOAEL LOAEL MATC NOAEL LOAEL MATC NOAEL LOAEL MAT C 

(m^Ki) (me/Kc) (IIIB/Kt) (ms/Kt.) ("'tUCc) (ms/Ktl (ms'Ks) (maJKs) (•••f'KB) 

GEOMEAN 4,4-DHU 00016 0016 0.0051 NE N E N E NE NE NE 

ACROSS 4.4-HDE 0 0011 0 011 0 0036 NE NE N E NE NE NE 

AREAS Technical C.Tibrdmf 1 1 11.2 3.5 N E NE NE NE NE NE 

Aroclor-1254 0.15 1 5 0 47 NE NE NE NE NE NE 

Arocloi, Told 0 12 0 3 1 0.20 NE NE NE NE NE NE 

Akm«u,n NE NE NE NE NE NE NE NB NE 

Araenio N E NE NE NE NE N E NE NE NE 

E«i»n N E NE NE NE NE NE NE NE N E 

CaAiium NE NE NE NE N E NE N E NF. NE 

S, l«1 . . . NE NE NE NE NE NE NE NE NE 

Vanadium NE NE NE NE N E N E NE NE NE 

Zinc NE NE NE NE NE NE NE NE NE 

Dioxin Toxicity Equivalency • Eiiik 0.000070 000070 000022 0000099 0.O0OJ0 0.00017 0 00051 000056 0.00054 

Dioxin Toxicity Equivalency • Pish N  E NE NE N E N E NE NE N E N E 

[lioxin Toxicity Equivalency- MnniinJ NE NE N E NE NE N E NE NE NE 

Toxioity Equivalency (PCB) -Birds 0000039 0 00039 000012 0.000031 0 000093 0 000054 NE NE N E 

Toxioity Equivalency (PCB) - Fiah NE NE NE NE NE NE NE NE NE 

NE-NotEvuluMed [I] PRGs we from Table '2-6 

ID AIL - Lowwl ObservM Advmje Effect [2]PKC* arefroTnT«hle2-7 

{}} YRiia we from Table 24,. 

NOAEL - No Observed Adverse Effect Le |4jPRCi(W«froTTi Table 2-9 

PRG - Prtl«n«iwy R*ni<d»tion r>otv] {!] PR(J« nt« fioin Table 2-11. 

[6)PRC*are,tatr,Tsble 2-16 

CBR - Critical Bo<ty B*«iAi« t81PRCbtw n Table 2-19 

ELS - E » l y Iff* tUge 

Nole PPGsinluul»<t<lfoii»i»l>iexM ii.dKy«d *i Table l-l 

NOAEL 

(mtfKB) 

N E 

NE 

N E 

NE 

NE 

NE 

1 1 

NE 

0 43 

0.12 

N E 

NE 

NE 

NE 

0 000011 

NE 

NE 

Floodpluln Soil I'RG 

Short-tolled Shrew |8] 

LOAEL 

(mii/KB) 

NE
 

NE
 

NE 

NE
 

N E
 

NE 

10.8 

NE 

4 i 

0 2 0 

NE 

NE 

NF.
 

N E
 

0 00011
 

NE 

NE 

MATC 

(me/Kl!) 

NE 

NE 

NE 

N E 

NE 

NE 

3.4 

NE 

1.4
 

0 [6
 

N E
 

NE 

NE 

NE
 

0 000036
 

SE 

NE 



Summary of Preliminary Kemfdiation Goals For Erological Rerepton, HQ - 10 

Preliminary Remediation Goals Report - Erologkal
 

Onlredale Manor Restoration Project SupeiTund Site
 

North Providence, Rhode Island
 

Exposure Chemical	 Sidimtnl )'RC; 

Poinl D.ni.i-iJ Fish / While Sucker, American Eel Pelagic Pish I Lareemoulh Bass Pelagic Fish ' Lorgemoulh Buss 

<BR Bast.l [ l | ELSBned|2 | CBR Based (.)) ELS Bated [J| 

NOAKL LOAEI. MATC KC,, EC,, MATC NOAEL LOAEL MATC EC,, E Q , MATC 

(mg/Kf) Ime/Kg) (mc'Kc) (nie/Ke) (mj/Kl!) (me'Ke) <n (me/KfJ (mi/Kt) (mp/Kfl (mB/KE) <KfiL 
ALLENPALE Technics] Chlordme 0 IS o n 0 1  5 NE NE NE N E NE NE NE NE NE 

Arocloi-1254 1-8 2 8 2.2 NE NE NE NE NE NE NE NE NE 

Aroclor. Total NB NE NE NE NE NE NE NB NE NE NE NE 

St imul i 3 7 4.8 4 2 NE NE NE NE NE NE NE NE NE 

Zinc 4 i J 122 486 NE NE NE NE NE NB NE NE NE 

Dioxin Toxicity F.(iiiv»lmCT • E n  * NE NE NE NE NE NE NE NE NE N E NE NE 

Oioxm Toxicity Equivalency • F»h 0 00.12 0CO49 0.003U 0010 0 015 0 012 NE NE NE NE NE NE 

Ihoxin Toxvity Equivalency - Mwienal NE NE NE NE NE N b NE NE NE NE NE NE 

Toxicify Equivalency (PCB) • Bf f  i NE NE N E NE NE NE NE NE NE NE NE NE 

Toxinty Equivalency (PCB) - Fish NE NE NE N  E KB NF. N  i NE NE NE NE NE 

LYMAN MILL	 4.4-DDI) 0 024 1 8 0.21 NE NE NE NE NE NE N E NE NE 

4.4-DDE 0 052 0 J 6 0.14 NE NE NE NE NE NE NE NE NE 

Technical Chlortae 0 13 0.1) 0 13 NE NE NE 0 3  0 0.30 0.30 NE N E NE 

AIOCIOT-1254 2.J 1 J 2.8 NE NE NE NE NE NE NE NE NE 

Aroclor. Told N E NE NE NE NE NE N E NB NE NE NE N E 

Aluminum an J069H 10853 NE NE NE 3441 275)0 9733 NE N E NE 

Arcenio NE NE NE NE NE NE NE NE NE N E NE NE 

Banim SB 455 NE NE NE NE NE 265 N E NE NE NE 

Cadmium NE NE NE NE NE N B NE NE NE NE NE NE 

Selenium 4.1 5.J 4 7 NE N E NE NE NE NE NE N E NE 

Vanadium 66.1 1354 29  9 NE NE NE 49.0 1005 222 NE NE NE 

Zinc J40 ) « 2 365 NE NE NE 337 389 362 NE NE NE 

Dioxm Toxicity Equivalency - Birite NE NE NE NE NE NE NE NE N E NE NE NE 

Dioxin Toxicity Equivalency • Fish 0.0O42 00064 0.0O52 0013 0.020 0016 0.010 0.015 0012 0 030 0 043 0.038 

Dioxin ToxKity Equivalency - Mammal N E N E NE NE N E NE NE NE NE N E NE N E 

Toxicity Equivalency (PCB) - P.rds NE NE NE NE NE NE N  E NE NE NE NE NE 

Toxictty Equivalency (PCB) • Fish N E NE NE 00040 0.0004 0 0051 NE NE NB N E NE NE 

MANTON	 4.4-DPE NE NE NE N E N E NE NE NE NE N E NB NE 

Technical Cnlordmie NE NE NE N E NE NE NE NE NE NE NE NE 

Aroclor. Total NE NE NE N E NE NE NE NE NE NE NE N E 

Ahuniium NE NE NE NE NE NE 12J3 9866 3488 NE N E NE 

Batumi NE NE NE NE NE NE NE 150 N E NE N E NE 

Vn«t« NE NE NE NE NE NE 19.8 407 89.8 NE NE NE 

Dioxin Toxicity Equivalency - Bndi N  E NE N E NE NE NE NE NE N  E NE N E NE 

Dioxin ToxKity Equivalency - Pith NE NE NE N E NE N E NE NE NE 0.019 0 030 0.024 

Toxicity Equivalency (PCB) - Birds NE NE N E NE NE NE NE N  E NE NE NE NE 

Toxicity Equivalency (PCB) • Fish NE NE NE NE NB N E NE NE NE NE NE NE 

DYERVIUX 4.4-DDI) N E NE NE NE NE NE NE NE NE N E NE NE 

4,4-DDE NE NE NE NE NE NE NE NE N E NB N E NB 

Aroclor-1254 N E NE NE NE NE NE NE NE NE N E NE N B 

Aroolot, Total NE NE NE NE N E NE NE NE NE NE NE NE 

Zinc NE NE NE NE NE NE NE NE NE NE NE NE 

Itioxin Toxicity Equivalency - Eir<fc NE NE NE NE NE NE NE NE NE NE NE NE 

tiiuxin Toxicity Equivalency - Fvh NE NE NE 0.0010 00016 0.001J NE NE NE NE NE N E 

Toxicity Equivalency (PCB) • P. f f* N E NE NE NE NE N E NE NE NE N E NE NE 

Toxicity Equivalency (PCB1 - Fish NE N E NE 0 000029 0 000046 0.0000)6  S  E NE NE NE NE NE 
. . , , .



Table 2-22 

Sumrlluiy of Preliminary Remediation Goal* Tor Erologiral Rerepton, HQ • 10 

Preliminary Remediation Coals Report • Ecological 

Centredale Manor Restoration Project Superfund Site 

North Providcnre, Rhode W.tid 

Exposure Chemical SedimtnlPRG 

Voinl Piscivorous Wildlife Insectivorous Wildlife / Tree Nwijlow  E t  t Tissue 

Belled Kingfisher [5] CBR Bosed |6] Hatchabilily Based |7] 

NOAEL I.OAEL MATC MOAEL LOAEL MATC NOAEL LOAEL 

(miKt) (n.B'Kt) (me'KB) \«tpKl) (me'Ke) 

ALLE-NDALE Technical rhlordane NE NE N  E N  E NE NE N E NE 

Afoclor-1254 I.I) 10 1 J  2 NE N  E N  E NE NE 

Afoclot. Total O.o9 1  7 1 1 NE NE N E NE NE 

Selenium N E NE N  E N  E NE NE NE NE 

Zinc NE N  E NE NE N  E N  E NE NE 

Dioxm Toxioity Equivalency • Birdi O.0OOV6 O.0O96 0.0O30 0.0022 0.0065 0 0038 0.011 0.012 

Dioun Toxicity Equivalency - Fvh N E NE NE NE NE NE NE NB 

Dioxin Toxicity Equivalency • Mnianal NE NE NE NE NE N  E N  E NE 

Toxioity Equivalency (PCB) - Biedn NE NE NE N  E NE NE N  E NE 

Toxioity Equivalency (PCB) • Fish NE NE N  E N  E NE N  E NE NE 

LVMAN MILL 4,4-DDD 0.O27 0 27 0 084 NE NE NE NE NE 

4.4-DDE 0 011 on 0.OJ4 NE NE N E N  E NE 

Technical Chloidsne 11.2 112 15 5 NE NE NE NE N E 

Aioclot-1254 1.3 1 2  9 4 .  1 NE NE NE NE NE 

Arocloi. Total O.el 2.2 1  4 NE NE NE N E NE 

Aluminum N E N  E NE N E NE NE NE N E 

Arnnic N  I NE NE NE NE NE N  E NE 

Banum NE NE NE NE N E NE NE N E 

CaoVnutn NE N E NE NE NE N E NE NE 

Selenium NE NE NE N  E NE NE NE N  E 

Vanadium N E NE NE NE NE NE NE NE 
Z m  c NE NE N E NE NE N E NE NE 

Dioxm Toxicity Equivalency • Btnte 0 0011 • M  l 0 0035 ooou 0.00)8 00022 0 001.5 0.0071 

Dioxm Toxicily Equivalency  Feh N E NE N  E N  E NE N  E NE NE 

Toxicity Equivalency (PCB) - I ' . n  * 0 000)9 ^ o U  ̂  o^oTi N00O9) 0 00054 NE N  E 

Toxicty Evuvdeacy (fCBI - Fi»h NE NE NE NE NB NE NE NE 

MANTON 4,4-nne 0 0049 it on 0015 N E NE NE NE NE 

Technical ChltKilane NE N  E N  E N  E NE N  E NE NB 

ArocW. Total NE NE NE NE NE NE NE NE 

AMmnum NE NE NE NE N E NE N E NE 
B«ium NE NE N E NE NE NE N  E N  E 

Vanadium NE NE NE N E NE NE NE NB 

Dicxm Toxicity Equivalency • P-ii'b (1001! ooia 00057 0.000)6 0 0.111 0 «)IM2 0 0018 00020 

Dioxm Toxicity Equivalency • F*h NE NE NE N E NE NE NE NE 

Toxicify Equivalency (PCH) • Kvfe NE N E NE NE N E N  E NE NE 

Toxicity Equivalency (PCB)  Fish NE NE NE N E NE N E NE NB 

DYERVILLE 4.4-DDD 0.0OW 0099 0 0)1 NE N  h N  E NE NE 
4.4-DDE 0 028 0 2! 0OR9 Nfc NE N E NE N E 

Aroclor-1254 ;  » 25.7 S 1 NE NK NE Nt NE 
Areoloi, Total 3 2 7  1 5  0 NE NE N  E NE N  B 

Zinc NB NE NE NE N E NE NE NE 
Dioxm Tuxicily Equivalency  H I T  * 0OO01) 0.001J 0 00041 NE N E NE N  h NE 
Dioxin ToxKity Equivalency • Fvh NE NE N E N  E N  E NE NE NE 

Toxicity Equivalency (PCB) - Hide N E NE NE NB NE N E NE NE 
Toxicity Equivalency (PCB)  Fi«h NE NE NE N E NE NE NE NE 

MATC 

NE 

N E 

NE 

NE 

N E 

0.012 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

N E 

NE 

NE 

NE 

NE 

NE 

NE 
0.0048 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

N B 

0 0019 

N E 

NE 

NE 

NE 

NE 

NE 

N E 

NE 

NE 

NE 

NE 

NE 

NOAEL
 
(niif/KtJ
 

NE
 

NE
 

NE
 

NE
 

NE
 

NE
 

NE
 

ooooii
 

NE
 

NE
 

NB
 

NE
 

NE
 

N E 

NE 

NE 

1 0 8 

NE 

4 ) 

1 2 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

N B 

NE 

NE 

NB 

NB 

NE 

Floodplain Soil PRO 

Vermlvorous Wildli fe 

Shorl-lailed Shi-.w [8] 

LOABL 
(ml/Kg) 

NE 

NE 

NE 

NE
 

NE
 

NE
 

NE
 

OO011
 

NE 

NE 

N E 

NE 

NE 

NE 

NE 

NE 

10S 

NE 
43,5 

2 0 

NE 

N E 

NE 

NE 

NE 

NE 

NE 
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Table 3-1 
Samples Used in the Preliminary' Remediation Goals Report - Ecological 

Preliminary Remediation Goals Report - Ecological 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Media Area Sample ID Date Sampled Inorganics Only 
Floodplain Soil Greystone RWR-FP-5001-0000-01 7/17/2001 

RWR-FP-5002-0000-01 7/16/2001 
RWR-FP-50O3-OOOO-O1 7/17/2001 
RWR-FP-5004-0000-01 7/19/2001 

Allendale CMS-FP-4001 -0000-01 7/18/2001 
CMS-FP-4002-0000-01 7/18/2001 
CMS-FP-4003-0000-01 7/19/2001 
CMS-FP-4005-0000-01 7/20/2001 

Lyman Mill LPX-FP-4004-0000-01 7/19/2001 
LPX-FP-4006-0000-01 7/19/2001 
LPX-FP-4007-0000-01 7/19/2001 

Sediment Assapumpset RAB-FP-3004-01 11/10/1999 
RAB-SD-2069-01 9/18/2000 
RAB-SD-2070-01 9/18/2000 
RAB-SD-3004-01 11/10/1999 
RAB-SD-5004-0000-01 7/12/2001 
RAB-SD-5OO8-OOOO-O1 7/9/2001 

Greystone GMP-SD-5002 -0000-01 7/11/2001 
GMP-SD-5007-0000-01 7/9/2001 
RCC-BK-3001Y-01 10/22/1999 X 
RCC-BK-3001Z-01 10/22/1999 X 
RCC-BK-3002X-01 10/22/1999 X 
RCC-BK-30O2Y-O1 10/22/1999 X 
RCC-BK-3OO2Z-O1 10/22/1999 X 
RCC-FP-3001-01 11/10/1999 
RCC-FP-3OO2-O1 11/10/1999 
RCC-SD-3001-01 11/10/1999 
RWR-SD-5003-0000-01 7/12/2001 
RWR-SD-5004-0000-01 7/12/2001 

Allendale APB-FP-2028-000.5-01 10/28/1999 
APB-BK-2003Y-01 10/21/1999 X 
APB-BK-2003Z-01 10/21/1999 X 
APB-FP-203I-01 10/28/1999 
APB-FP-2032-01 10/28/1999 
APB-FP-2033-000.5-01 10/28/1999 
APB-SD-2030-01 10/22/1999 
APB-SD-2034-01 11/3/1999 
APB-SD-2037-01 10/22/1999 
APB-SD-4008-0000-01 7/9/2001 
APB-SD-4009-0000-01 7/9/2001 
A PB-SD-4010-0000-01 7/10/2001 
APC-SD-2035-000.5-01 11/3/1999 
CMS-192-A 6/30/1999 X 
CMS-FP-4001-0000-01 7/18/2001 

MACTFX Engineering and Consulting, Inc. 
51226 27 

P W9-GYT COE NAE BatlclleOnscdalc Task26 - Ecoloeical PRGs ECO PRGs July 2005 
Page 1 of 6 1/4 2005 



Table 3-1 
Samples Used in the Preliminary Remediation Goals Report - Ecological 

Preliminary Remediation Goals Report - Ecological 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Media Area Sample ID Date Sampled Inorganics Only 
Sediment (cont.) Allendale (cont.) CMS-FP-4002-0000-01 7/18/2001 

CMS-FP-4003-0000-01 7/19/2001 
CMS-FP-4005-0000-01 7/20/2001 
CMS-SD-4003-0000-01 7/12/2001 

CMS-SD-4006-0000-01 7/12/2001 

CMS-SD-4007-0000-01 7/12/2001 
CMW-FP-2027-01 10/28/1999 
CMW-SD-2016-01 10/26/1999 
CMW-SD-2023-01 10/27/1999 
CMW-SD-2024-01 10/27/1999 
CMW-SD-2025-000.5-01 10/28/1999 
DAM002-SD 10/23/1998 
RES-SS-12-239-01 11/16/1999 X 
RES-SS-12-550-01 11/16/1999 X 
RES-SS-12-551-01 11/16/1999 X 
RES-SS-12-552-01 11/16/1999 X 
RES-SS-12-554-01 11/16/1999 X 
RES-SS-14-333-01 11/15/1999 X 
RES-SS-14-334-01 11/15/1999 X 
RES-SS-14-365-01 11/15/1999 X 
RES-SS-14-366-01 11/15/1999 X 
RES-SS-14-398-01 11/15/1999 X 
RES-SS-14-399-01 11/15/1999 X 
RES-SS-14-419-01 11/19/1999 X 
RES-SS-14-420-01 11/19/1999 X 
RES-SS-14-422-01 12/2/1999 X 
RES-SS-14-424-01 12/2/1999 X 
RES-SS-14-425-01 12/2/1999 X 
RES-SS-14-448-01 11/15/1999 X 
RES-SS-14-449-01 12/2/1999 X 
SD-20 9/9/1998 
SD-22 9/9/1998 
SD-23 9/9/1998 
SD-24 9/9/1998 
SD-25 9/9/1998 
SD-26 9/9/1998 
SD-27 9/9/1998 
SD-28 9/9/1998 
SD-29 9/9/1998 
WRC-SD-2009-01 11/1/1999 
WRC-SD-2013-000.5-01 11/1/1999 
WRC-SD-2014-01 11/1/1999 
WRC-SD-2015-01 11/1/1999 
WRL-SD-2039-01 10/25/1999 
WRL-SD-2044-000.5-01 11/9/1999 

Lyman Mil) DAM003-SD 10/23/1998 
LPX-BK-2006X-01 10/21/1999 X 
LPX-BK-2006Y-01 10/21/1999 X 
LPX-BK-2OO6Z-O1 10/21/1999 X 
LPX-BK-2008X-01 10/21/1999 x 

MACTEC Engineering and Consulting, Inc. 
51226 27 
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Table 3-1 
Samples Used in the Preliminary Remediation Goals Report - Ecological 

Preliminary Remediation Goals Report - Ecological
 
Centredale IVIanor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Media Area Sample ID Date Sampled 
Sediment (cont.) Lyman Mill (cont.) LPX-BK-2008Y-01 10/21/1999 

LPX-BK-2008Z-01 10/21/1999 
LPX-SD-2045-01 11/8/1999 
LPX-SD-2045B-02 7/25/2001 
LPX-SD-2046-0005-01 11/8/1999 
LPX-SD-2047-OI 11/8/1999 
LPX-SD-2049-0I 11/5/1999 
LPX-SD-2050-01 11/5/1999 
LPX-SD-2051-01 11/4/1999 
LPX-SD-2052-0005-01 11/4/1999 
LPX-SD-2072-01 7/25/2001 
LPX-SD-4001-0000-01 7/12/2001 
LPX-SD-4002-0000-01 7/12/2001 
LPX-SD-4004-0000-01 7/12/2001 
LPX-SD-4011-0000-01 7/10/2001 
LPX-SD-4012-0000-01 7/10/2001 
LPX-SD-4013-0000-01 7/10/2001 
SD-10 9/9/1998 
SD-11 9/9/1998 
SD-12 9/9/1998 
SD-13 9/9/1998 
SD-14 9/9/1998 
SD-15 9/9/1998 
SD-16 9/9/1998 
SD-17 9/9/1998 
SD-18 9/9/1998 
SD-19 9/9/1998 
WRL-BK-2004X-01 10/21/1999 
WRL-BK-2004Y-0I 10/21/1999 
WRL-BK-2004Z-01 10/21/1999 
WRL-BK-2005X-01 10/21/1999 
WRL-BK-2005Y-01 10/21/1999 
WRL-BK-2005Z-01 10/21/1999 
WRL-SD-2041-01 10/25/1999 
WRL-SD-2042-01 11/2/1999 
WRL-SD-2042-02 7/24/2001 
WRL-SD-2043-0I 11/8/1999 
WRL-SD-2043-02 7/25/2001 
WRL-SD-2071-01 7/24/2001 
WRL-SD-4005-0000-01 7/12/2001 
WRM-SD-2054-01 12/2/1999 
WRM-SD-2055-01 9/20/2000 
WRM-SD-2057-01 9/20/2000 
WRM-SD-2062-01 9/19/2000 

Manton MAP-SD-2058-01 9/20/2000 
MAP-SD-2059-01 9/20/2000 
MAP-SD-2060-0I 9/20/2000 

Dyerville DAM005-SD 10/23/1998 
DYP-SD-2065-01 9/19/2000 
DYP-SD-2066-01 9/19/2000 

Inorganics Only
 
X
 
X
 

X 

X 

X 
X 
X 
X 
X 
X 

X 

X 
X 

X 
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Media
Earthworm 

Emerging Insect and 
Tree Swallow Stomach 

Contents 

Tree Swallow Egg 

Table 3-1
 
Samples Used in the Preliminary Remediation Goals Report - Ecological
 

Preliminary' Remediation Goals Report - Ecological
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

 Area Sample ID Date Sampled 
Greystone RWR-EW-5001-0000-01 7/17/2001 

RWR-EW-5002-OOOO-OI 7/16/2001 
RWR-EW-5003-OOOO-OI 7/17/2001 

RWR-EW-5004-0000-01 7/18/2001 
Allendale CMS-EW-4001-0000-01 7/18/2001 

CMS-EW-4002-0000-01 7/18/2001 
CMS-EW-4003-0000-01 7/19/2001 
CMS-EW-4005-0000-01 7/20/2001 
LPX-EW-4005-0000-01 7/20/2001 

Lyman Mill LPX-EW-4004-0000-01 7/19/2001 
LPX-EW-4006-0000-01 7/19/2001 
LPX-EW-4007-0000-01 7/19/2001 

Greystone GMP-EI-5001-5005-0000-01 7/20/2001 
DIET-GP 6/9/2001 
Greystone Pond Diet 6/19/2000 

Allendale AllendalePondDiet 6/19/2000 
D1ET-AP 6/12/2001 

Lyman Mill LPX-EI-4006-4010-0000-01 7/20/2001 
DIET-LP 6/12/2001 

Manton	 MANTON FOOD 6/14/2003 
Greystone GP-TS-02-P 5/26/2000 

GP-TS-06-P 5/26/2000 
GP-TS-17-P 5/26/2000 
GP-TS-18-P 5/26/2000 
GP-TS-19-P 5/26/2000 
GP-TS-23-P 5/26/2000 
GP-TS-29-P 5/26/2000 
G-TS-01-P 5/21/2001 
G-TS-02-P 5/21/2001 
G-TS-04-P 5/28/2001 
G-TS-06-P 5/31/2001 
G-TS-07-P 5/21/2001 
G-TS-19-P 6/11/2001 
G-TS-21-P 5/25/2001 
G-TS-22-P 5/26/2001 
G-TS-29-P 5/26/2001 

Allendale	 AP-TS-08-P 5/26/2000 
AP-TS-09-E 6/12/2000 
AP-TS-10-E&P 5/26/2000 
AP-TS-11-E 6/12/2000 
AP-TS-15-P 5/26/2000 
AP-TS-16-E 6/12/2000 
AP-TS-17-P 5/26/2000 
AP-TS-18-E 6/12/2000 
AP-TS-19-E&P 5/26/2000 
AP-TS-22-P 5/26/2000 
AP-TS-23-P 5/26/2000 
AP-TS-24-P 5/26/2000 
AP-TS-29-P 5/26/2000 
A-TS-33-P 6/9/2001 

Inorganics Only 

X 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
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Table 3-1
 
Samples Used in the Preliminary Remediation Goals Report - Ecological
 

Preliminary Remediation Goals Report - Ecological
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Media Area Sample ID Date Sampled Inorganics Only 
Tree Swallow Egg Allendale (cont.) A-TS-35-P 5/31/2001 X 
(cont.) A-TS-38-P 5/25/2001 X 

A-TS-39-P 6/12/2001 
A-TS-42A-P 6/9/2001 X 
A-TS-42B-P 6/7/2001 
A-TS-45-P 6/8/2001 X 
A-TS-46-P 5/28/2001 X 
A-TS-47-P 6/22/2001 X 
A-TS-48-P 5/26/2001 X 
A-TS-49-P 5/30/2001 X 
A-TS-51-P 6/22/2001 X 
A-TS-52-P 6/9/2001 X 
A-TS-53-P 5/30/2001 X 
A-TS-54-P 6/11/2001 X 
A-TS-57-P 5/26/2001 X 

Lyman Mill L-TS-62-P 5/27/2001 X 
L-TS-63-P 5/27/2001 X 
L-TS-65-P 6/14/2001 
L-TS-67-P 6/18/2001 X 
L-TS-69-P 5/25/2001 X 
L-TS-70-P 5/26/2001 X 
L-TS-73-P 5/30/2001 
L-TS-83-P 5/25/2001 X 
L-TS-84-P 5/28/2001 X 
L-TS-89-P 5/31/2001 X 
L-TS-90-P 5/26/2001 X 

Manton RMP 120-E 5/27/2003 
RMP 123-E 5/27/2003 
RMP 124-E 5/27/2003 
RMP 129-E 5/27/2003 

American Eel Dyerville DYP-AE-5001 -0000-01-W 7/2/2001 
DYP-AE-5OO2-OO0O-O1-W 7/2'2001 
DYP-AE-5003-0000-01 -W 7/2/2001 

Largemouth Bass Assapumpset RAB-LB-5001-0000-01-W 6/26/2001 
RAB-LB-5002-0000-01 -W 6/26/2001 
RAB-LB-5003-0000-01 -W 6/27/2001 
RAB-LB-5004-0000-01 -W 6/27/2001 

Greystone GMP-LB-5001-0000-01-W 6/22/2001 
GMP-LB-5002-0000-01-W 6/22/2001 
GMP-LB-5003-OOOO-01 -W 6/25/2001 
GM P-LB-5004-0000-01-W 6/25/2001 
GMP-LB-5005-OOOO-Ol -W 6/25/2001 
GMP-LB-5006-0000-01 -W 6/25/2001 
GMP-LB-5007-0000-01 -W 6/25/2001 
GMP-LB-5008-OOOO-01-W 6/25/2001 
GMP-LB-5009-0000-01 -W 6/25/2001 
GMP-LB-5010-0000-01-W 6/25/2001 

Manton MAP-LB-4001-0000-01-W 6/27/2001 
MAP-LB-4002-0000-01-W 6/27/2001 
MAP-LB-4003-0000-01-W 6/27/2001 

MACTEC Engineering and Consulting, Inc. 
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Table 3-1 
Samples Used in the Preliminary Remediation Goals Report - Ecological 

Preliminary Remediation Goals Report - Ecological 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Media Area Sample ID Date Sampled Inorganics Only 
White Sucker Greystone GMP-WS-5001 -0000-01 -W 6/22/2001 

GMP-WS-5002-0000-01 -W 6/22/2001 
GMP-WS-5003-0000-01 -W 6/22/2001 
GMP-WS-5004-0000-01-W 6/22/2001 
GMP-WS-5005-0000-01-W 6/22/2001 
GMP-WS-5006-0000-01 -W 6/22/2001 
GMP-WS-5007-0000-01-W 6/22/2001 
GMP-WS-5008-0000-0I-W 6/22/2001 
GMP-WS-5009-0000-01 -W 6/22/2001 
GMP-WS-5010-0000-01 -VV 6/22/2001 

Allendale AP-CC-06 4/10/2001 
A PC-WS-4001 -0000-01 -W 6/20/2001 
A PC-WS-4002-0000-01 - W 6/20/2001 
APC-WS-4003-0000-01 -W 6/20/2001 
APC-WS-4004-0000-01-W 6/20/2001 
APC-WS-4005-0000-01 -W 6/20/2001 
APC-WS-4006-0000-01 -W 6/20/2001 
A PC- WS-4007-0000-01 -W 6/20/2001 
APC-WS-4008-0000-0I-W 6/20/2001 
APC-WS-4009-0000-01 -W 6/20/2001 
A PC- WS-4010-0000-01 -W 6/20/2001 
AP-SC-01,AP-SC-02,AP-SC-03 4/10/2001 
AP-SC-04,AP-SC-05 4/10/2001 

Prepared by: BJR 
Checked by: KJA 
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1 i-2 
Comparison of Calculated BSAFs to Published BSAFs 

Preliminary Remediation Goals Report - Ecological
 
Centredale Manor Restoration Project Supcrfund Site
 

North Providence, Rhode Island
 
White Sucker (Latostomus commersoni ) 

Literature Basis: 
Assapumpset Creystone Allendale Manton Average Site Literature Species - Tissue Used 

Chemical of Concern BSAF BSAF BSAF BSAF BSAF BSAF Chemical (if different) Reference | 1  | 

Catostomus commersoni • 
4,4-DDD NE 2.00 2.08 NE 2.04 2.72 Whole Body Wong etal, 2001 

Catostomus macrocheilus • 
4.40 Whole Body Wong etal, 2001 

Catostomus commersoni 
4,4'-DDE NE 5.50 4.54 NE 5.02 10.4 Whole Body Wong etal, 2001 

Catostomus columbianus 

4.36 Whole Body Wong etal, 2001 
Catostomus macrocheilus • 

18.3 Whole Body Wong etal, 2001 
Catostomus commersoni 
Whole Body - Chlordane-

Technical Chlordane NE 0.430 0.541 NE 0.486 1.45 Gamma (trans) Wong et al, 2001 
Catostomus commersoni 
Whole Body - Chlordane-Alpha 

2.52 (cis) Wong etal, 2001 
Catostomus macrocheilus • 
Whole Body - Chlordane

0.59 Gamma (trans) Wong etal, 2001 
Aroclor-1254 NE 0.84 4.57 NE 2.71 1.07 Ameiurus melas - filet Lutzetal., 1994 

0.91-1.9 Microstomus pacificus - liver Young etal., 1991 

0.27-1.6 Microstomus pacificus - muscle Young etal., 1991 
Aluminum NE O.OO451O 0.000698 NE 0.002610 NA 
Barium NE 0.01140 0.00661 NE 0.00901 NA 
Selenium NE 0.302 0.377 NE 0.340 NA 
Vanadium NE 0.00293 0.00312 NE 0.00303 NA 
Zinc NE 0.1430 0.0862 NE 0.1150 NA 

Ameiurus melas -Ovary 
Dioxin Toxicity Equivalency - Fish NE 0.058 0.389 NE 0.223 0.28 2,3,7,8-TCDD Schelletal., 1993 

Ameiurus nebulosus -Liver • 
0.043 - 0.074 2,3,7,8-TCDD Schelletal., 1993 

Ameiurus melas  Whole Body • 
Toxicity Equivalency (PCB) - Fish NE 0.197 NE NE 0.197 1.91 -8.67 Total PCB Ankley et al., 1992 

Catostomus commersoni 
1.8- 11 Total PCB Wong etal, 2001 

Catostomus macrocheilus 
3.99 Whole Body - Total PCB Wong etal, 2001 

MACTEC Engineering and Consulting, Inc. 
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Table 3-2
 
Comparison of Calculated BSAFs lo Published BSAFs
 

Preliminary Remediation Goals Report - Ecological
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 
Largemouth Bass (Microplerus salmoides ) 

Literature basis: 
Assapumpset Greystone Allcndale Manton Average Site Literature Species • Tissue Used • 

Chemical of Concern BSAF BSAF BSAF BSAF BSAF BSAF Chemical (if different) Reference | 1  | 

Microplerus dolomieu - Whole 
Technical Chlordane 1.46 0.345 NE NE 0.903 6.50 Body • Chlordane-Alpha (cis) Wong etal, 2001 
Aluminum 0.0000960 0.000513 NE 0.00811 0.00291 NA 
Barium 0.0103 0.00876 NE 0.0273 0.0155 NA 
Vanadium 0.000406 0.00175 NE 0.0101 0.00408 NA 
Zinc 0.102 0.130 NE 0.134 0.122 NA 

Microplerus salmoides • Liver 
Dioxin Toxicity Equivalency - Fish 0.927 0.0831 NE 0.219 0.410 0.0690 2,3,7,8-TCDD Schelletal., 1993 

Microplerus salmoides - Liver • 
0.0380 2,3,7,8-TCDD Schelletal., 1993 

Micropterus salmoides - Liver • 
0.100 2,3,7,8-TCDD Schelletal., 1993 

Micropterus salmoides - Ovary 
0.0960 2,3,7,8-TCDD Schelletal., 1993 

Micropterus salmoides 
0.0960 Gonads  2,3,7,8-TCDD Schelletal., 1993 

Note: Published BSAF values not available for American eel, emerging insects, and earthworms for the chemicals evaluated. 
[ 1 ] BSAF data obtained from the U.S. Army Corps of Engineers BSAF Database. Available from http://el.erdc.usace.army.mil/bsaf/. Database updated May 24, 2005. 
BSAF  Biota - Sediment Accumulation Factor 
NA  BSAF Not Available 
NE « Not Evaluated 
Ankley, G.T., P.M. Cook, A.R. Carlson, D.J. Call, J.A. Swenson, H.F. Coreora, 1992. Bioaccumulation of PCBs from Sediments by Oligochaetes and Fishes: 

Comparison of Laboratory and Field Studies, Canadian Journal of Fisheries and Aquatic Science, 49: 2080-2084. 
Lutz, C.H., V.A. McFarland, and J.B. Mulheam, 1994, PCB congener Sediment/Fish Distribution in the Chicago Confined Disposal Facility (CDF) 

Final Report to US Army Engineer District, Chicago, 34 pp. 
Schell, J.D.. Jr., D.M. Campbell and E. Lowe, 1993. Bioaccumulation of 2,3,7,8-Tetrachlorodibenzo-P-Dioxin In Feral Fish Collected From A 

Bleach-Kraft Paper Mill Receiving Stream, Environmental Toxicology and Chemistry, 12(11): 2077-2082 
Wong, Charles S., Paul D. Capel and Lisa H. Nowell, 2001. National-Scale, Field-Based Evaluation Of The Biota-Sediment Accumulation Factor Model, 

Environmental Science and Technology, 35(9): 1709-1715 
Young, DR., A.J. Meams, and R.W. Gossett (R.A. Baker, Ed)., 1991. Bioaccumulation of p,p-DDE and PCB 1254 by a flatfish bioindicator from highly 

contaminated marine sediments of southern California. Organic Substances and Sediments in Water - Biological ,3:159-169. Prepared by: BJR 
Checked by: SGH 
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Comparison of Sediment Preliminary Remediation Goals (PRGs)
 
to Background Sediment Concentrations
 

Preliminary Remediation Goals Report - Ecological
 
Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Geometric Mean Geometric Mean Geometric Mean 

Chemical Sediment PRG Sediment PRG Sediment PRG 

of White Sucker CBR-Based White Sucker/American Eel ELS-Based Largemouth Bass CBR-Based 

Concern HQ=1 HQ = 1 H Q = 1 

NOAEL LOAEL MATC EC,0 EC15 MATC NOAEL LOAEL MATC 
(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

4,4-DDD 0.0024 0.18 0.021 NE NE NE NE NE NE 
4,4-DDE 0.0052 0.036 0.014 NE NE NE NE NE NE 
Technical Chlordane 0.014 0.014 0.014 NE NE NE 0.030 0.030 0.030 
Aroclor-1254 0.20 0.31 0.25 NE NE NE NE NE NE 
Aroclor, Total NE NE NE NE NE NE NE NE NE 
Aluminum 384 3070 1085 NE NE NE 206 1648 583 
Barium NE 45.5 NE NE NE NE NE 20.0 NE 

Selenium 0.39 0.50 0.44 NE NE NE NE NE NE 
Vanadium 6.6 135 29.9 NE NE NE 3.1 63.9 14.1 
Zinc 39.2 45.3 42.1 NE 1 NE NE 33.7 38.9 1 36.2 
Dioxin Toxicity Equivalency - Birds NE NE NE NE NE NE NE NE NE 
Dioxin Toxicity Equivalency - Fish 0.00036 000056 0.00045 0.00050 0.00080 0.00063 0.0010 0.0015 0.0012 
Toxicity Equivalency (P('B) - Birds NE NE NE NE NE NE NE NE NE 
Toxicity Equivalency (PCB) - Fish NE NE NE 0.000034 0.000054 0.000043 NE NE NE 

Bokled PRG values indicate that they are lower than the maximum detected concentration in the background data set. 
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Table 5-1 
Comparison of Sediment Preliminary Remediation Goals (PRGs) 

to Background Sediment Concentrations 

Preliminary Remediation Goals Report - Ecological 
Centredaie Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Geometric Mean Geometric Mean Geometric Mean 

Chemlcnl Sediment PRG Sediment PRG Sediment PRG 

of Largemouth Bass ELS-Based Jclted Kingfisher Swallow Egg Tissue CBR-Based 
Concern HQ = 1 HQ = 1 HQ= 1 

EC,n EC2, MATC NOAEL LOAEL MATC NOAEL LOAEL MATC 
(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

4,4-DDD NE NE NE 0.0016 0.016 0.0051 NE NE NE 
4,4-DDE NE NE NE 0.0011 0.011 0.0036 NE NE NE 

Technical Chlordane NE NE NE 1.1 11.2 3.5 NE NE NE 
Aroclor-1254 NE NE NE 0.15 1.5 047 NE NE NE 
Aroclor, Total NE NE NE 0.1 0.3 0.2 NE NE NE 

Aluminum NE NE NE NE NE NE NE NE NE 

Barium NE NE NE NE NE NE NE NE NE 
Selenium NE i NE NE NE NE NE NE NE NE 
Vanadium NE NE NE NE NE NE NE NE NE 
Zinc NE NE NE NE NE NE NE NE NE 
Dioxin Toxicity Equivalency - Birds NE NE NE 0.000070 0.00070 0.00022 0.000099 0.00030 0.00017 

Dioxin Toxicity Equivalency - Fish 0.0024 0.0038 0.0030 NE NE NE NE NE NE 
Toxicity Equivalency (PCB) - Birds NE NE NE 0.000039 0.00039 0.00012 0.000031 0.000093 0.000054 

Toxicity Equivalency (PCB) • Fish NE NE NE NE NE NE NE NE NE 

Bolded PRG values indicate that they are lower than the maximum detected concentration in the background data set. 
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Table 5-2
 

Comparison of Floodplain Soil Preliminary Remediation Goals (PRGs) to Background Floodplain Soil Concentrations
 

Preliminary Remediation Goals Report - Ecological
 

Centredale Manor Restoration Project Superfund Site
 

North Providence, Rhode Island
 

Geometric Mean Floodplain Soil 

Chemical Floodplain Soil PRG | 1 | Background Data 

of For HQ = 1 Greystone Mill Pond 

Concern 

NOAEL LOAEL MATC Min Max Average 

(me/Kg) (mg/Ke) (me/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

Arsenic 1.08 10.8 3.4 5.6 12.2 7.7 

Cadmium 0.43 4.3 1.4 0.71 3.5 1.6 

Selenium 0.12 0.20 0.16 0.69 0.% 0.70 

Dioxin Toxicity Equivalency - Mammal 0.000011 0.00011 0.000036 0.000023 L 0.00011 0.000055 

Bolded PRG values indicate that they are lower than the maximum detected Prepared by: BJR 

concentration in the background data set. Checked by: KJA 

[1] Values are geometric means of PRGs developed for the Allendale and Lyman Mill 

exposure areas based on risks to the short-tailed shrew. 

HQ = Hazard Quotient 

LOAEL = Lowest Observed Adverse Effect Level 

MATC (Maximum Allowable Toxicant Concentration) = geometric mean of NOAEL & LOAEL 

NOAEL = No Observed Adverse Effect Level 

PRG = Prliminary Remediation Goal 
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