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Technical Memorandum 
Recreational Risk Evaluation 

MRP Site 1, Carr Point 
NAVSTA Newport, Rhode Island 

 
 

1.0 INTRODUCTION 
 

This Technical Memorandum was prepared by Tetra Tech, NUS (Tetra Tech), for the U.S. Department of 

Navy (Navy) to evaluate potential risk to human health at the MRP Site 1, Carr Point, NAVSTA Newport, 

Portsmouth, Rhode Island.  The Technical Memorandum documents the findings of a focused risk 

evaluation for the recreational vehicle camping park (RVCP) portion of the MRP Site 1.  MRP Site 1, Carr 

Point is part of Naval Station (NAVSTA) Newport, and is located within the Town of Portsmouth, Rhode 

Island. This memorandum was completed on behalf of the Navy’s Naval Facilities Engineering Command 

(NAVFAC) Mid-Atlantic, under the Comprehensive Long-term Environmental Action Navy (CLEAN) 

Contract No. N62470-08-D-1001, Contract Task Order (CTO) WE52.  

 

The RVCP is utilized by Navy and Department of Defense (DOD) personnel between Memorial Day and 

October 30.  The park is the former location of firing arcs where a recreational skeet range was based.  

The RVCP is a grass covered area with six water and electricity hook-up areas for RVs and is currently 

scheduled to re-open in May 2010 (Figure 1-1). 

 

A Site Investigation (SI) was completed for the Carr Point Site in 2009.  SI sampling analytical data 

collected in the RVCP (two soil borings SB-01 and SB-09) indicates the presence of elevated 

concentrations of polycyclic aromatic hydrocarbons (PAHs) and lead in the surface soil at the three former 

firing areas.  It is suspected that the source of the PAHs is clay targets which were historically 

manufactured with petroleum pitch, and were blended with clay.  Fragments of broken targets were 

observed at several of the SI soil sample locations in the RVCP.  Please see the SI report for more 

detailed information on this investigation.   

 

As part of the SI report, a Human Health Screening Evaluation (Tetra Tech, 2009a) was conducted for the 

entire Carr Point Site using the SI data set.  PAHs including benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were identified as 

carcinogenic risk drivers in surface soil with individual risk estimates exceeding 1E-6.  Lead was also 

retained as a contaminant of potential concern. 

 

This focused risk assessment was conducted to evaluate human health risk specifically in the RVCP.  

Samples collected during the 2009 SI and additional samples collected in January 2010 were evaluated.  

The 2009 SI samples included in this evaluation are two soil borings conducted in the RVCP, SB-01 and 
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SB-09.  Analytical data from the surficial interval, 0 to 1 foot below ground surface (bgs), were evaluated 

(Table 1-1).  Multi increment (MI) samples collected from the firing arcs in 2009 were not included in this 

risk assessment because of their sample interval (0 to 2 inches bgs) and because of their composite 

sample characteristic.   

 

To augment the SI samples, 36 additional surficial soil samples were collected in January 2010.  Samples 

were collected from a sample grid consisting of 24 locations in the RVCP.  The approximate size of the 

sample grid was 3,600 ft2, consisting of 24 equally sized squares.  Samples were collected at the 

intersections of each grid line using a combination of stainless steel trowel and a hand auger; the 0-6 inch 

interval was collected using the trowel while the 6-12 inch interval was collected using the hand auger.  

Twenty-four samples were collected from 0 - 6 inches bgs (one at each location), and 12 samples were 

collected from the 6-12 inch interval (one at every other location).  The sample material collected was 

placed into a disposable aluminum pan and homogenized; grass was removed, roots remained, and as 

much as possible clay pigeon fragments and gravel were removed.  Soil characteristics and field 

observations were logged on field data sheets and are summarized in Table 1-2.  Figure 1-2 shows 

locations of surface soil samples from the 2010 event.   

 

All samples were sent to Empirical Laboratories in Nashville, TN, and were analyzed for PAHs and lead.   

 

Samples collected in January 2010 were submitted for PAH and lead analysis.  Detected compounds and 

lead are summarized in Table 1-3.  The distribution of benzo(a)pyrene and lead concentrations are shown 

in Figures 1-3 and 1-4.  Concentrations of contaminants were compared to Rhode Island Department of 

Environmental Management (RIDEM) Residential Direct Exposure Criteria (RISORES).  The distribution 

of contaminant concentrations places the highest concentrations in the western grid row.  In addition, 

samplers observed clay pigeon fragments in sample locations from the west row.    

 

  



W5210639F -3- CTO WE52 

2.0 SECTION:  FOCUSED HUMAN HEALTH RISK ASSESSMENT 
 
Section 2 presents the results of a focused Human Health Risk Assessment (HHRA) of chemical 

concentrations detected in the surface soils in the vicinity of the RVCP located within MRP Site 1, Carr 

Point at NAVSTA Newport.  Background soil concentrations published in the 2008 Basewide Background 

Study Report for Naval Station Newport (Tetra Tech, July 2008) are referenced in this HHRA. 

 

This HHRA is limited to an evaluation of receptors exposed to surface soils as a result of the current, 

limited recreational use of the RVCP area.  The assessment is not a comprehensive baseline HHRA and 

is not intended to provide an evaluation of all receptors (and land use scenarios) typically evaluated in a 

baseline HHRA prepared for a CERCLA site.  (Such an assessment will be completed during the 

preparation of the remedial investigation [RI] report for MRP Site 1.)  This assessment is specifically 

intended to assess risks to current recreational receptors (campers, RV users) and to identify areas that 

may be targeted for an interim action so that the RVCP may open for the 2010 summer season.  

Information on the selection of chemicals of potential concern (COPC), exposure assessment, toxicity 

assessment, risk characterization, uncertainty analysis, and summary and conclusions for the risk 

screening are contained in Sections 2.1, 2.2, 2.3 2.4, 2.5, and 2.6, respectively. 

 

2.1 CHEMICALS OF POTENTIAL CONCERN SELECTION 
 
COPCs are target analytes detected in an environmental media that are selected for evaluation in a risk 

assessment.  A chemical was selected as a COPC for the surface soils of the RVCP area if the maximum 

detected concentration exceeded screening criteria derived from the risk-based regional screening levels 

(RSLs).  The RSLs were developed and are maintained through a cooperative agreement between Oak 

Ridge National Laboratory and USEPA’s Office of Superfund, and are considered to be USEPA screening 

criteria (USEPA, December 2009).  The RSLs are chemical concentrations corresponding to fixed levels 

of risk (i.e., a Hazard Quotient (HQ) of 1 [adverse non-carcinogenic health effects are not anticipated] for 

non-carcinogenic chemicals or an incremental lifetime cancer risk of 1E-06 [i.e., a one-in-one million 

probability of developing cancer] for carcinogenic chemicals).  One-tenth the RSL is typically 

recommended by U.S. EPA Region 1 as the COPC screening criteria for non-carcinogenic compounds to 

account for the potential cumulative effects of multiple compounds affecting the same target organ or 

producing the same target effect.  The RSL is the COPC screening criteria recommended by U.S. EPA 

Region 1 for carcinogens.  Conservatively, RSLs based on the residential land use scenario are the basis 

of the COPC screening criteria. 

Table 2-1 presents the results of the COPC selection conducted for surface soils in the RVCP area.  The 

screening is based on analytical data available for the surface soils samples listed in Table 2-2.  The 
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following chemicals were selected as COPCs based on a comparison of maximum detected 

concentrations to the COPC screening criteria: 

 
Summary of Surface Soil COPCs 

 

Chemical 
Maximum 

Concentration 
(mg/kg) 

COPC 
Screening 

Level 
(mg/kg) 

Basewide 
Background 

Concentration 
(mg/kg) 

Benzo(a)pyrene 
Equivalents (BaPequiv) 425 0.015 C NA 
Benzo(ghi)perylene 223 170 N NA 
Fluoranthene 332 230 N NA 
Naphthalene 8.21 3.6 C NA 
Phenanthrene 208 170 N NA 
Pyrene 316 170 N NA 
Aluminum 13400 7700 N 11800 
Arsenic 15.1 0.39 C 4.03 
Chromium 19.4 0.29 C 9.87 
Cobalt 15.3 2.3 N 2.87 
Iron 31200 5500 N 13800 
Lead 572 400 10.8 
Manganese 543 180 N 141 

 
 
The following carcinogenic PAHs (cPAHs) listed in Table 2-1 are presented above in terms of 

benzo(a)pyrene equivalents (BaPequiv) concentrations: benzo(a)pyrene, benzo(a)anthracene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenzo(ah)anthracene, and indeno(1,2,3-

CD)pyrene.  Toxicity equivalency factors (TEFs) were used to convert the concentrations of these cPAHs 

into equivalent concentrations of benzo(a)pyrene which were then summed (on a per sample basis) to 

represent the BaPequiv concentrations evaluated in the HHRA (USEPA, 1993). 

 

2.2 EXPOSURE ASSESSMENT 
 

This section presents the exposure assessment component of the HHRA for the surface soils at the 

RVCP.  Receptors are identified and the methodology used to determine chemical intake resulting from 

exposure to surface soils is presented. 

 

Two types of receptors were considered in this HHRA based on the current, limited recreational use of 

the area: 
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• Individuals or families (including small children) renting camping space at the RVCP.  
Based on information provided by the Facility, these campers typically rent space for one or two 

weeks during the summer season (May through September).  The Facility further indicates that 

some families may return for multiple years (e.g., a five-year utilization rate is not atypical for the 

campers at the RVCP).   

 

• Workers performing maintenance activities (e.g., mowing the grass) or other duties (e.g., 
collecting rents) at the RVCP.  Typically, these duties require the worker to visit the RVCP on 

an infrequent basis (i.e., approximately one day a week during the warm weather months). 

 

It was assumed that these receptors would be exposed to COPCs in surface soils as a result of direct 

contact exposure to soils (i.e., incidental ingestion of small amounts of soils and dermal contact with soils) 

or as a consequence of the inhalation of soil particulates (dusts) emitted into the air.  The worker was 

assumed to be an adult receptor.  However, because families utilize the RVCP, three different receptor 

age groups were evaluated for the recreational user: 

 

• A young child in the 0 to 6 year age group. 

• An older child in the 7 to 16 year age group. 

• An adult. 

 

It was assumed that an individual from any one of these age groups could return to the RVCP for five 

consecutive years.  These receptors are referred to as the “child recreational”, “older child recreational”, 

and “adult recreational” user in this narrative.  As an alternate case, it was assumed that an individual 

living in the New England region may routinely visit the RVCP many years over the course of a lifetime 

[e.g., 6 years as a young child and 24 years as an adult].  This receptor is referred to as the “lifetime 

recreational user” receptor in this narrative.  It should be noted that a 30-year exposure duration 

(assuming 6 years exposure as a small child and 24 years exposure as an adult) is typically 

recommended by EPA when evaluating a residential land use scenario.  Consequently, it is a 

conservative assumption when evaluating a recreational land use scenario. 

 

The exposure factor assumptions used to quantitatively estimate COPC intake are summarized in Tables 

2-3 and 2-4.  Both Reasonable Maximum Exposure (RME) (Table 2-3) and Central Tendency Exposure 

(CTE) (Table 2-4) cases were evaluated.  (The RME case is intended to represent a reasonable upper-

bound case scenario whereas the CTE case is intended to represent an average case scenario.)  With 

the following exceptions, the exposure factor assumptions are those recommended in standard EPA risk 

assessment guidance documents: 
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1. The exposure frequency assumptions for the recreational user were 7 days per year and 14 days 

per year for the CTE and RME case, respectively, and were based on Facility information that 

recreational users rent a camp site for one or two weeks during the warm weather months.  

 

2. The exposure frequency assumption for the worker was 26 days per year for both the RME and 

CTE case, and is based on the assumption that a maintenance worker would mow the grass in 

the RVCP area approximately one day per week for six months. 

 

The equations used to estimate COPC intake are presented in Attachment A.  These equations are used 

in the HHRA for the evaluation of all COPCs with the exception of lead.  The risk evaluation of lead is 

further addressed in Section 2.4, Risk Characterization. 

 

The exposure point concentration (EPC) is the COPC concentration to which the receptor is exposed.  

Per U.S. EPA guidance, the arithmetic mean concentration is recommended as the EPC for lead and the 

95 percent upper confidence limit (UCL) on the arithmetic mean is recommended as the EPC for other 

chemicals.  EPCs are calculated following U.S. EPA’s Calculating Upper Confidence Limits for Exposure 

Point Concentrations at Hazardous Waste Sites (U.S. EPA, 2002) and using U.S. EPA Pro-UCL Version 

4.00.04.  Table 2-5 presents the EPCs for all chemicals selected as COPCs. 

 
2.3 TOXICITY ASSESSMENT 
  
The toxicity assessment component of a HHRA identifies the potential adverse health effects of the 

COPCs.  More specifically, the toxicity assessment presents quantitative estimates of the relationship 

between the magnitude and type of exposures and the severity or probability of human health effects for 

each COPC.  These quantitative estimates of toxicity or toxicity criteria (presented in terms of reference 

doses [RfDs] and reference concentrations [RfCs] for potential non-cancer effects, and cancer slope 

factors [CSFs] and inhalation unit risks [IURs] for cancer effects) are summarized for the RVCP COPCs in 

Table A-1 (Attachment A).  These toxicity criteria are more formally defined in Attachment A.  However, in 

brief, an RfD/RfC is the dose/concentration at which or below which adverse non-carcinogenic health 

effects are not anticipated.  The lower the RfD/RfC the more potent/hazardous the chemical is in terms of 

the potential to produce non-cancer health effects.  The CSFs/IURs are estimates/indicators of the 

potency of a carcinogenic chemical.  The higher the CSF/IUR the more potent the carcinogen is predicted 

to be (i.e., the more likely it is a receptor exposed to the chemical will develop cancer). 
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2.4  RISK CHARACTERIZATION 
 

The risk characterization of the COPCs selected for the surface soils at the RVCP is presented in Tables 

2-6 and 2-7 for the RME and CTE case, respectively.  Cancer risk estimates (i.e., the probability of 

developing cancer) and non-cancer hazard indices (an indicator of the potential for adverse non-cancer 

effects) were developed based on the intakes calculated per the methodology referenced in Section 2.2 

and the toxicity criteria referenced in Section 2.3.  The equations used to calculate the cancer risk 

estimates (i.e., the probability of developing cancer) and non-cancer hazard indices (HIs) are presented in 

Attachment A.  The RAGS Part D tables are presented in Attachment B.  A summary of the risk 

characterization results is provided in the following table: 

 

Summary of Cancer and Non-Cancer Risk Estimates for 
Recreational and Worker Exposure to COPCs in Surface Soil at the RVCP 

 

Receptor 

Total 
Cancer 

Risk 
Estimate 

- 
RME Case 

Total 
Non-

Cancer 
Hazard 

Index (HI) 
-  

RME Case 

Total 
Cancer 

Risk 
Estimate 

- 
CTE Case 

Total 
Non-

Cancer 
Hazard 

Index (HI) 
-  

CTE Case 
Maintenance 

Worker 
2E-05 

(cPAHs) 
<1 4E-06 <1 

Child 
Recreational 

User 

6E-04 
(cPAHs) 

<1 1E-04 
(cPAHs) 

<1 

Older Child 
Recreational 

User 

5E-05 
(cPAHs) 

<1 1E-05 <1 

Adult 
Recreational 

User 

1E-05 
(cPAHs) 

<1 2E-06 <1 

Lifetime 
Recreational 

User 

7E-04 
(cPAHs) 

NA 6E-05 
(cPAHs) 

NA 

 
 
1   Bolded carcinogenic risk estimates exceed the State of Rhode Island cancer risk limit of 1E-05.  A chemical name presented in 

parentheses indicates the primary chemical driving risk.  Specifically, a chemical with risk estimates exceeding the State of 
Rhode Island cancer risk benchmark of 1E-05. 

 

HIs developed for all receptors are less than one indicating that adverse non-carcinogenic health effects 

are not anticipated under the conditions established in the exposure assessment.  However, cancer risk 

estimates developed for all receptors exceed 1E-05 (i.e., a one-in-one-hundred thousand probability of 

developing cancer), the State of Rhode Island cumulative cancer risk benchmark.  Additionally, the 
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cancer risk estimates developed for the child recreational user and the lifetime recreational user exceed 

the U.S.EPA target risk range of 1E-04 to 1E-06 (i.e., a one-in-ten thousand to one-in-one million 

probability of developing cancer).  However, only the risk estimates developed for the cPAHs exceed 1E-

05.  As noted above, the cPAHs were evaluated in terms of BaPequiv concentrations.   

 

The cancer and non-cancer risk estimates developed in the preceding table are based on the evaluation 

of the EPC calculated for the study area as detailed in Section 2.2.  Alternatively, Figure 2-1 displays 

cancer risk estimates on a location-by-location basis.  Locations with cancer risk estimates exceeding 1E-

04 are color-coded with red dots; locations with cancer risk estimates exceeding 1E-05 but less than 1E-

04 are color coded with blue dots.  The cancer risk estimates for all other locations are less than 1E-05.  

The results presented on Figure 2-1 indicate that risk estimates are highest for locations closest to 

Narragansett Bay and lowest at locations distant from the Bay.  These results are as expected based on 

the cPAH concentration distribution described in Section 1.   

 

As noted above, this assessment is limited to the evaluation of receptors associated with the current 

recreational use of the RVCP.  However, the following comparisons of EPCs to reference points such as 

the U.S.EPA RSLs and State of Rhode Island criteria provide additional perspective for the cPAH 

concentrations detected: 

 

• The EPC for the cPAHs (in terms of BaPequiv concentrations) is 266 mg/kg and is orders of 

magnitude greater than the EPA RSLs for the hypothetical future resident (0.015 mg/kg) or the 

typical industrial worker (0.21 mg/kg).  This indicates that risk estimates for these receptors would 

exceed 1E-04 if such receptors were evaluated using the risk assessment methodology used to 

develop the U.S.EPA RSLs. 

 

• The EPC for the cPAHs (in terms of BaPequiv concentrations) is also orders of magnitude greater 

than the State of Rhode Island direct contact criteria for the industrial and residential land use 

scenario (0.8 and 0.4 mg/kg, respectively). 

 

As noted above, lead was selected as a COPC for the RVCP because the maximum detected 

concentration (572 mg/kg) exceeds both the U.S.EPA RSL (400 mg/kg) and the State of Rhode Island 

direct contact criterion (150 mg/kg) for soil assuming residential land use scenario.  However, per 

U.S.EPA risk assessment protocol, the arithmetic mean concentration should be selected as the EPC 

when evaluating exposure to lead.  As noted in Table 2-5, the arithmetic mean lead concentration in the 

surface soils of the RVCP 130 mg/kg does not exceed 400 mg/kg.  As expected, an assessment of this 

arithmetic mean lead concentration via the typical EPA risk assessment models for lead does not result in 
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risk assessment results at variance with stated EPA goals regarding receptor exposure to lead (see 

model outputs presented in Attachment B). 

 

2.5   UNCERTAINTY ANALYSIS 
 

The most significant source of uncertainty in this HHRA is the fact that fragments of clay targets used at 

the old skeet range are the likely source of the cPAHs detected in the surface soils at the RVCP.  Based 

on information in the technical articles presented in Attachment C, cPAHs associated with the clay matrix 

of targets are tightly bound to that matrix.  Consequently, the cPAHs are anticipated to be less 

bioavailable than is generally assumed by current U.S.EPA risk assessment guidance documents for the 

evaluation of receptor exposure to cPAHs in soils.  In fact, a review of the scientific literature (Attachment 

C) as well as guidelines published by the Massachusetts Department of Environmental Protection 

(MassDEP) demonstrates that the absorption of cPAHs in contaminated soils (not to mention the clay 

fragments) may differ from the absorption observed in the toxicity studies used to develop the toxicity 

criteria for the cPAHs.  Specifically, MassDEP used relative absorption factors (RAFs) in the development 

of their MCP Method 1 Standards for soils.  These RAFs were incorporated into MCP Method 1 

Standards in order to adjust for differences in chemical absorption efficiencies between different 

environmental matrices and exposure routes/matrices evaluated in the laboratory versus environmental 

exposures (MassDEP April 1994).  Toxicity information and the resultant toxicity criteria based on 

laboratory experiments, and the exposure routes (e.g., oral, dermal, inhalation) and matrices (e.g., oil, 

food) used in the laboratory may differ from anticipated exposure routes/matrices anticipated for human 

exposures at a site.  The RAFs recommended by the MassDEP are intended to make the site exposures 

evaluated comparable to the available laboratory toxicity data (MassDEP July 1995). 

 

The process used for RAF development is similar to the “Adjustment for Absorption Efficiency” guidance 

that is presented in Appendix A of the USEPA (1989) Risk Assessment Guidance for Superfund.  

MassDEP calculated RAFs according to the following equation (MassDEP July 1995): 

 

Efficiency Absorption
Efficiency Absorption

 = RAF
exposure of umroute/medi STUDY

exposure of umroute/medi SITE  

 

MassDEP has developed the following RAF values for PAHs in soil: 

Exposure Route    RAF 
Oral     0.36 (noncarcinogenic) 
     0.28 (carcinogenic) 
 

Dermal     0.1 (noncarcinogenic) 

     0.02 (carcinogenic) 
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These RAFs are based on laboratory toxicological evaluations (MassDEP July 1995).  Magee et al. 

(1996) (Attachment C) incorporated similar toxicological study results into the development of absorption 

adjustment factors (AAFs) for PAHs and obtained AAFs that were similar to the MassDEP RAFs for the 

carcinogenic PAHs via oral and dermal exposure pathways and noncarcinogenic PAHs via the dermal 

pathway.  Cancer risk estimates developed for the RVCP site based on the MassDEP RAFs for the RME 

and CTE scenarios are presented in Tables 2-8 and 2-9 respectively.  The total cancer risk estimate for 

the lifetime recreational user developed using the RAFs for the RME scenario is 2E-04; the total cancer 

risk estimate for the lifetime recreational user developed without use of the RAFs for the RME scenario 

(Table 2-6) is 7E-04.  The total cancer risk estimate for the lifetime recreational user developed using the 

RAFs for the CTE scenario is 2E-05; the total cancer risk estimate for the lifetime recreational user 

developed without use of the RAFs for the CTE scenario (Table 2-7) is 6E-05. 

 

Figure 2-2 displays cancer risk estimates on a location-by-location basis based on the MassDEP RAFs.  

Locations with cancer risk estimates exceeding 1E-04 are color-coded with red dots; locations with 

cancer risk estimates exceeding 1E-05 but less than 1E-04 are color coded with blue dots.  The cancer 

risk estimates for all other locations are less than 1E-05.  The results presented on Figure 2-2 indicate 

that risk estimates are highest for locations closest to Narragansett Bay and lowest at locations distant 

from the Bay.   

 

The use of the MassDEP RAFs for PAH intake calculations at Carr Point may still result in an 

overestimation of human health risk to PAHs in site soil.  As stated above, this is because the PAHs 

present at the site are largely a result of the clay targets previously used in the former skeet range.  A 

toxicity evaluation of a former skeet range conducted by Baer et al. (1995) found that although trap and 

skeet shooting targets contained substantial levels of PAHs, PAH concentrations measured in the 

sediment and marine animals at the site were not higher, and in some instances lower, than surrounding 

areas.  It was concluded that PAHs were likely bound to the petroleum pitch and limestone matrix of the 

targets and were not likely to be available in the environment (Baer et al. 1995).  Similarly, a risk 

assessment conducted at a former skeet range at Alameda Point evaluated PAH contamination from clay 

targets and determined that PAHs in clay targets were not the source of PAHs detected in site sediments.  

This conclusion was reached because the PAHs concentrations in site sediment were chemically distinct 

from the PAHs detected in the clay targets (Battelle, September 2005).  Based on these findings, the use 

of the MassDEP RAFs for PAHs in the Carr Point risk evaluation should still provide conservative risk 

estimates.  (The referenced scientific literature is presented in Attachment C). 

 

Note:  The use of the RAFs is MassDEP methodology, not U.S. EPA Region I endorsed risk assessment 

methodology.  U.S. EPA risk guidance does not recommend the use of RAFs in human health risk 

assessment.   
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2.6   SUMMARY AND CONCLUSIONS 
 

This technical memorandum presents the results of a focused HHRA of chemical concentrations detected 

in the surface soils at the RVCP located within MRP Site 1, Carr Point at NAVSTA Newport.  The 

assessment was limited to an evaluation of receptors exposed as a result of the current, limited 

recreational use of the area (i.e., recreational users renting camp sites at the RVCP and maintenance 

workers) and was based on surface soil data collected in 2009 and 2010.  This assessment is specifically 

intended to assess risks to these receptors and to identify areas that may be targeted for an interim action 

so that the RVCP may open for the 2010 summer season.  Several organic and inorganic chemicals were 

selected as COPCs.  However, cPAHs are the predominant COPCs and only the cancer risk estimates 

developed for the cPAHs exceed the U.S.EPA target cancer risk range of 1E-04 to 1E-06 and the State of 

Rhode Island cumulative cancer risk benchmark of 1E-05.  The observed cPAH contamination is not 

uniform across the area of concern.  All of the locations demonstrating cancer risk estimates exceeding 

1E-04 are situated within approximately 50 to 100 feet of the Narragansett Bay shoreline and are 

associated with locations where clay target fragments were found (see Figure 2-1).  Cancer risk estimates 

for most locations more distant from the Narragansett Bay shoreline do not exceed 1E-05; none of the 

locations more distant from Narragansett Bay shoreline exceed 1E-04.  A significant source of uncertainty 

in this HHRA is the fact that fragments of clay targets used at the old skeet range are the likely source of 

the cPAHs detected in the surface soils at the RVCP.  A review of the scientific literature suggests that 

these cPAHs are tightly bound to the clay matrix of the targets and bioavailability to human or ecological 

receptors is limited.  Consequently, the risk estimates presented in this technical memorandum should be 

viewed as very conservative and likely overestimate the true potential for risks to persons using the site 

for passive recreation.  

  
 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TABLES 



TABLE 1-1
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL

MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND
PAGE 1 OF 2

SAMPLE ID CRP-SB01-0001 CRP-SB09-0001
LOCATION ID CRP-SB01 CRP-SB09
SAMPLE DATE 05/12/09 05/12/09
TOP DEPTH 0 FT 0 FT
BOTTOM DEPTH 1 FT 1 FT
QC NORMAL NORMAL

VOLATILES (UG/KG)
2-BUTANONE 10000000 2800000 72  UJ 80  UJ
ACETONE 7800000 6100000 72  UJ 80  UJ
BENZENE 2500 1100 7.2  U 8  U
BROMODICHLOROMETHANE 10000 280 7.2  U 8  U
CARBON DISULFIDE 67000 7.2  U 8  U
CHLOROFORM 1200 300 7.2  U 8  U
CIS-1,2-DICHLOROETHENE 630000 78000 7.2  U 8  U
ETHYLBENZENE 71000 5700 7.2  U 8  U
ISOPROPYLBENZENE 27000 220000 7.2  U 8  U
METHYL CYCLOHEXANE 7.2  U 8  U
METHYLENE CHLORIDE 45000 11000 14  U 16  U
TETRACHLOROETHENE 12000 570 7.2  U 8  U
TOLUENE 190000 500000 7.2  U 8  U
TOTAL 1,2-DICHLOROETHENE 70000 7.2  U 8  U
TOTAL XYLENES 110000 60000 7.2  U 8  U
TRICHLOROETHENE 13000 2800 7.2  U 8  U
VINYL CHLORIDE 20 60 14  U 16  U
SEMIVOLATILES (UG/KG)
1,1-BIPHENYL 800 390000 2000  U 300  J
2-METHYLNAPHTHALENE 29000 31000 2000  U 1400  J
ACENAPHTHENE 29000 340000 2000  U 15000
ACENAPHTHYLENE 23000 340000 2000  U 2000  U
ANTHRACENE 29000 1700000 2000  U 16000  J
BENZO(A)ANTHRACENE 900 150 1100  J 91000  J
BENZO(A)PYRENE 400 15 1700 120000
BENZO(B)FLUORANTHENE 900 150 1200  J 130000

PAL RES RSL

BENZO(B)FLUORANTHENE 900 150 1200  J 130000
BENZO(G,H,I)PERYLENE 800 170000 1300  J 78000
BENZO(K)FLUORANTHENE 900 1500 280  J 47000
CARBAZOLE 4000  U 11000
CHRYSENE 400 15000 1600  J 100000  J
DIBENZO(A,H)ANTHRACENE 400 15 400  U 22000  J
DIBENZOFURAN 2000  U 3500
FLUORANTHENE 20000 230000 870  J 110000  J
FLUORENE 28000 230000 2000  U 6100
INDENO(1,2,3-CD)PYRENE 900 150 1400  J 81000
NAPHTHALENE 29000 3900 2000  U 3700
N-NITROSODIPHENYLAMINE 99000 2000  U 2000  U
PHENANTHRENE 29000 170000 620  J 63000
PYRENE 1100 170000 1500  J 120000

W5210639F
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TABLE 1-1
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL

MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND
PAGE 2 OF 2

SAMPLE ID CRP-SB01-0001 CRP-SB09-0001
LOCATION ID CRP-SB01 CRP-SB09
SAMPLE DATE 05/12/09 05/12/09
TOP DEPTH 0 FT 0 FT
BOTTOM DEPTH 1 FT 1 FT
QC NORMAL NORMAL

PAL RES RSL

PESTICIDES/PCBS (UG/KG)
4,4'-DDD 2000 1.2  J 3.6  J
4,4'-DDE 1400 1.2 30
4,4'-DDT 21 1700 3.4  J 62
ALPHA-BHC 77 0.4  U 0.41  U
ALPHA-CHLORDANE 500 1600 0.4  U 0.41  U
AROCLOR-1260 371 220 19 20  U
DIELDRIN 4.9 30 3  UJ 7  UJ
ENDOSULFAN I 37000 0.4  U 0.41  U
ENDOSULFAN II 37000 0.8  U 0.81  U
ENDOSULFAN SULFATE 37000 0.8  U 0.81  U
ENDRIN 1800 0.8  U 0.81  U
ENDRIN ALDEHYDE 1800 0.8  U 0.81  U
ENDRIN KETONE 1800 0.8  U 0.81  U
GAMMA-BHC (LINDANE) 520 0.79 5.3
GAMMA-CHLORDANE 500 1600 0.4  U 0.41  U
HEPTACHLOR EPOXIDE 53 0.4  U 0.41  U
PROPELLANTS (MG/KG)
2,4-DINITROTOLUENE 0.9 1.6 NA NA
NITROGLYCERIN 6.1 0.61 NA NA
METALS (MG/KG)
ALUMINUM 7700 13400  J 11100  J
ANTIMONY 0.27 3.1 1.8  UJ 2.2  J
ARSENIC 7 0.39 13.6  J 15.1  J
BARIUM 330 1500 25.9  J 37  J
BERYLLIUM 0.4 16 0.33  J 0.36  J
CADMIUM 0.36 7 0.45 0.5CADMIUM 0.36 7 0.45 0.5
CALCIUM 2310  J 14200  J
CHROMIUM 26 280 19.4  J 13.4  J
COBALT 13 2.3 15.3 8.5
COPPER 28 310 25.2 22.5
IRON 5500 31200 20100
LEAD 11 400 438  J 572  J
MAGNESIUM 3810  J 4590  J
MANGANESE 220 180 543 311
MERCURY 0.1 0.43 0.03  J 0.067
NICKEL 38 150 31.3 16.5
POTASSIUM 338  J 497  J
SELENIUM 0.52 39 0.44 0.63
SILVER 4.2 39 0.18  U 0.1  J
SODIUM 292  U 301  U
VANADIUM 7.8 39 18.8 19.2
ZINC 46 2300 124 217
PETROLEUM HYDROCARBONS (MG/KG)
DIESEL RANGE ORGANICS 500 200 5600
GASOLINE RANGE ORGANICS 500 3.2  U 3.5  U

W5210639F
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TABLE 1-2
FIELD OBSERVATIONS - JANUARY 2010

MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND

DEPTH 
INTERVAL

CLAY PIGEON 
FRAGMENTS

CRP-SS100-0006 0-6" MANY
CRP-SS100-0612 6-12" FEW
CRP-SS101-0006 0-6" SOME
CRP-SS102-0006 0-6" SOME
CRP-SS102-0612 6-12" NONE
CRP-SS103-0006 0-6" SOME
CRP-SS104-0006 0-6" FEW
CRP-SS104-0612 6-12" TRACE
CRP-SS105-0006 0-6" FEW
CRP-SS106-0006 0-6" FEW
CRP-SS106-0612 6-12" NONE
CRP-SS107-0006 0-6" TRACE
CRP-SS108-0006 0-6" NONE
CRP-SS108-0612 6-12" NONE
CRP-SS109-0006 0-6" TRACE
CRP-SS110-0006 0-6" NONE
CRP-SS110-0612 6-12" NONE
CRP-SS111-0006 0-6" NONE
CRP-SS112-0006 0-6" NONE
CRP-SS112-0612 6-12" NONE
CRP-SS113-0006 0-6" NONE
CRP-SS114-0006 0-6" NONE
CRP-SS114-0612 6-12" NONE
CRP-SS115-0006 0-6" NONE
CRP-SS116-0006 0-6" NONE
CRP-SS116-0612 6-12" NONE
CRP-SS117-0006 0-6" NONE
CRP-SS118-0006 0-6" NONE
CRP-SS118-0612 6-12" NONE
CRP-SS119-0006 0-6" NONE
CRP-SS120-0006 0-6" NONE
CRP-SS120-0612 6-12" NONE
CRP-SS121-0006 0-6" NONE
CRP-SS122-0006 0-6" NONE
CRP-SS122-0612 6-12" NONE
CRP-SS123-0006 0-6" NONE

MANY > 50%
SOME = 50-30%
FEW = 30-10%
TRACE = 1-10%
NONE = no fragments observed

Quantities of fragments (many, some, few and trace) were estimated in
represent a calculated percentage of fragments observed

SAMPLE ID
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TABLE 1-3
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL (JANUARY 2010)

MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND
PAGE 1 OF 3

SAMPLE ID CRP-
SS100-
0006

CRP-
SS100-
0612

CRP-
SS101-
0006

CRP-
SS101-
0006-D

CRP-
SS101-
0006-AVG

CRP-
SS102-
0006

CRP-
SS102-
0612

CRP-
SS103-
0006

CRP-
SS104-
0006

CRP-
SS104-
0612

CRP-
SS105-
0006

CRP-
SS106-
0006

CRP-
SS106-
0612

CRP-
SS107-
0006

CRP-
SS108-
0006

LOCATION ID CRP-
SS100

CRP-
SS100

CRP-
SS101

CRP-
SS101

CRP-
SS101

CRP-
SS102

CRP-
SS102

CRP-
SS103

CRP-
SS104

CRP-
SS104

CRP-
SS105

CRP-
SS106

CRP-
SS106

CRP-
SS107

CRP-
SS108

SAMPLE DATE 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10
TOP DEPTH 0 FT 0.5 FT 0 FT 0 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT
BOTTOM DEPTH 0.5 FT 1 FT 0.5 FT 0.5 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT
SACODE NORMAL NORMAL ORIG DUP AVG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG
QC TYPE RISO

RES
NM NM NM FD NM NM NM NM NM NM NM NM NM NM NM

POLYCYCLIC AROMATIC 
HYDROCARBONS (MG/KG)

2-METHYLNAPHTHALENE 123 3.13  J 1.19  J 0.793  J 0.669  J 0.731  J 3.11  J 2.68  J 2.9  J 1.26  J 0.17  U 2.02 0.292  J 0.164  U 0.174  U 0.189  U

ACENAPHTHENE 43 35 15.7 6.42 6.23 6.325 26.2 37.1 18.4 14.4 0.436 20.9 0.919 0.164  U 0.174  U 0.244  J

ACENAPHTHYLENE 23 4.78  U 0.247  J 0.795  U 1.01  U 0.9025  U 4.33  U 4.26  U 4.36  U 0.88  U 0.17  U 0.935  U 0.1  J 0.0982  J 0.071  J 0.189  U

ANTHRACENE 35 45.1 22.8 10.1 10.8 10.45 35 57.1 28.2 23.4 0.701 32.6 2.07 0.115  J 0.15  J 0.471
BAP EQUIVALENT-HALFND 425.406 158.6957 111.2742 116.239 113.7566 357.701 378.535 323.099 160.661 7.76604 284.021 44.0369 0.892311 0.514072 5.45913
BAP EQUIVALENT-POS 425.406 158.6957 111.2742 116.239 113.7566 357.701 378.535 323.099 160.661 7.76604 284.021 44.0369 0.892311 0.514072 5.45913
BENZO(A)ANTHRACENE 0.9 258 93.2 76.2 78.4 77.3 242 239 223 114 4.65 207 40 0.609 0.441 3.55  J
BENZO(A)PYRENE 0.4 293 107 76.5 81.9 79.2 244 260 223 107 5.28 191 33.1 0.624 0.342  J 3.85  J
BENZO(B)FLUORANTHENE 0.9 264 115 62.6 72.4 67.5 222 270 172 108 4.95 185 16.5 0.585 0.364 3.34  J
BENZO(G,H,I)PERYLENE 0.8 223 87.2 52.5 50.3 51.4 169 178 144 71.8 3.98 114 14.3 0.411 0.224  J 2.49  J
BENZO(K)FLUORANTHENE 0.9 89 40 21.8 25.1 23.45 80.1 108 59.6 39.2 1.86 66.7 4.63 0.241  J 0.154  J 1.21  J
CHRYSENE 0.4 316 95.7 96.2 108  J 102.1  J 300 255 303 129 6.44 254 54.6 0.901 0.632 5.03  J
DIBENZO(A,H)ANTHRACEN
E

0.4 57.9 21.1 15.6 13.7 14.65 49.9 46.1 47.3 23 1.12 40.6 4.43 0.109  J 0.0672  J 0.674

FLUORANTHENE 20 277 137 64.1 73.6 68.85 214 332 165 128 5.1 178 11 0.74 0.761 3.2
FLUORENE 28 18 9.88 4.01 3.47 3.74 13.1 23.8 12.3 9.79 0.255  J 14.4 0.527 0.164  U 0.0526  J 0.164  J
INDENO(1,2,3-CD)PYRENE 0.9 211 92.8 49.8 52 50.9 163 202 124 79.4 3.81 123 7.56 0.366 0.222  J 2.29  J
NAPHTHALENE 54 8.21  J 3.2 1.31  J 2.24 1.775  J 7.49  J 5.44  J 8.21  J 1.9 0.0878  J 2.5 0.43 0.164  U 0.174  U 0.0686  J

PHENANTHRENE 40 184 90.1 43.7 41.9 42.8 129 208 112 85.1 3 118 13 0.406 0.612 1.91  J
PYRENE 13 316 126 77.9 83.8 80.85 258 296 227 124 5.28 195 41.8 0.884 0.81 3.91  J
METALS (MG/KG)
LEAD 150 150 112 272 304 288 181 158 183 208 63.1 265 502 154 63.4 76

W5210639F
BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
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TABLE 1-3
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL (JANUARY 2010)

MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND
PAGE 2 OF 3

SAMPLE ID

LOCATION ID

SAMPLE DATE
TOP DEPTH
BOTTOM DEPTH
SACODE
QC TYPE RISO

RES

POLYCYCLIC AROMATIC 
HYDROCARBONS (MG/KG)

2-METHYLNAPHTHALENE 123

ACENAPHTHENE 43

ACENAPHTHYLENE 23

ANTHRACENE 35
BAP EQUIVALENT-HALFND
BAP EQUIVALENT-POS
BENZO(A)ANTHRACENE 0.9
BENZO(A)PYRENE 0.4
BENZO(B)FLUORANTHENE 0.9
BENZO(G,H,I)PERYLENE 0.8
BENZO(K)FLUORANTHENE 0.9
CHRYSENE 0.4
DIBENZO(A,H)ANTHRACEN
E

0.4

FLUORANTHENE 20
FLUORENE 28
INDENO(1,2,3-CD)PYRENE 0.9
NAPHTHALENE 54

PHENANTHRENE 40
PYRENE 13
METALS (MG/KG)
LEAD 150

CRP-
SS108-
0006-D

CRP-
SS108-
0006-AVG

CRP-
SS108-
0612

CRP-
SS109-
0006

CRP-
SS110-
0006

CRP-
SS110-
0612

CRP-
SS111-
0006

CRP-
SS112-
0006

CRP-
SS112-
0612

CRP-
SS113-
0006

CRP-
SS114-
0006

CRP-
SS114-
0612

CRP-
SS115-
0006

CRP-
SS115-
0006-D

CRP-
SS115-
0006-AVG

CRP-
SS108

CRP-
SS108

CRP-
SS108

CRP-
SS109

CRP-
SS110

CRP-
SS110

CRP-
SS111

CRP-
SS112

CRP-
SS112

CRP-
SS113

CRP-
SS114

CRP-
SS114

CRP-
SS115

CRP-
SS115

CRP-
SS115

01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10
0 FT 0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0 FT
0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 0.5 FT
DUP AVG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG
FD NM NM NM NM NM NM NM NM NM NM NM NM FD NM

0.186  U 0.1875  U 0.174  U 0.108  J 0.176  U 0.156  U 0.184  U 0.162  U 0.0472  J 0.176  U 0.165  U 0.148  U 0.164  U 0.195  U 0.1795  U

0.157  J 0.2005  J 0.174  U 0.976 0.133  J 0.142  J 0.184  U 0.0834  J 0.283  J 0.147  J 0.165  U 0.148  U 0.164  U 0.195  U 0.1795  U

0.186  U 0.1875  U 0.174  U 0.181  U 0.176  U 0.156  U 0.184  U 0.162  U 0.156  U 0.176  U 0.059  J 0.148  U 0.369  D 0.118  J 0.2435  J

0.227  J 0.349  J 0.0722  J 1.81 0.237  J 0.256  J 0.184  U 0.148  J 0.5 0.262  J 0.165  U 0.148  U 0.194  J 0.0676  J 0.1308  J
2.39469 3.92691 1.26845 16.9985 2.58242 2.85622 0.373063 1.61829 11.2408 2.37021 0.415036 0.151696 1.17533 0.45443 0.81488
2.39469 3.92691 1.26845 16.9985 2.58242 2.85622 0.373063 1.61829 11.2408 2.37021 0.415036 0.076956 1.17533 0.35693 0.76613

1.35  J 2.45  J 0.949 10.6 1.57 1.77  J 0.202  J 0.948  J 9.31  J 1.33  J 0.264  J 0.0592  J 0.823  J 0.251  J 0.537  J
1.7  J 2.775  J 0.854 11.6 1.8 1.98 0.25  J 1.12 7.47 1.66 0.287  J 0.0592  J 0.785  J 0.277  J 0.531  J

1.67  J 2.505  J 0.607 11 1.7 1.87 0.245  J 1.01 5.03 1.7 0.282  J 0.0697  J 0.92  J 0.341  J 0.6305  J
1.17  J 1.83  J 0.542 7.77 1.25 1.49 0.254  J 0.83 4.18 1.29 0.203  J 0.0632  J 0.553 0.216  J 0.3845  J

0.658  J 0.934  J 0.184  J 4.22 0.617 0.672 0.0818  J 0.399 1.25 0.651 0.114  J 0.148  U 0.36 0.112  J 0.236  J
2.11  J 3.57  J 2.21 14.3 2.25 2.5  J 0.345  J 1.5  J 21.3  J 1.7  J 0.396  J 0.106  J 1.53  J 0.51  J 1.02  J

0.268  J 0.471  J 0.217  J 2.37 0.324  J 0.374 0.0557  J 0.216  J 2.04 0.263  J 0.0518  J 0.148  U 0.154  J 0.195  U 0.154  J

1.92 2.56 0.48 10.9 1.72 1.94 0.291  J 1.07 3.74 1.9 0.365 0.0904  J 1.85  J 0.534  J 1.192  J
0.0846  J 0.1243  J 0.174  U 0.651 0.0782  J 0.083  J 0.184  U 0.162  U 0.166  J 0.0832  J 0.165  U 0.148  U 0.078  J 0.195  U 0.078  J

1.16  J 1.725  J 0.378 8.12 1.23 1.29 0.215  J 0.81 2.63 1.36 0.201  J 0.0476  J 0.569 0.191  J 0.38  J
0.186  U 0.0686  J 0.174  U 0.15  J 0.176  U 0.156  U 0.184  U 0.162  U 0.0582  J 0.176  U 0.165  U 0.148  U 0.164  U 0.195  U 0.1795  U

1.03  J 1.47  J 0.309  J 6.73 0.908 1.01 0.153  J 0.592 2.59 0.953 0.17  J 0.148  U 1.42  J 0.29  J 0.855  J
1.92  J 2.915  J 0.708 11 1.82 2.11 0.306  J 1.18 6.9 1.78 0.442 0.0996  J 2.26  J 0.651  J 1.4555  J

60.1 68.05 31.6 222 116 109 60.4 58 47.4 49.3 75.7 25.7 64.2 72.7 68.45

W5210639F
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TABLE 1-3
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL (JANUARY 2010)

MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND
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SAMPLE ID

LOCATION ID

SAMPLE DATE
TOP DEPTH
BOTTOM DEPTH
SACODE
QC TYPE RISO

RES

POLYCYCLIC AROMATIC 
HYDROCARBONS (MG/KG)

2-METHYLNAPHTHALENE 123

ACENAPHTHENE 43

ACENAPHTHYLENE 23

ANTHRACENE 35
BAP EQUIVALENT-HALFND
BAP EQUIVALENT-POS
BENZO(A)ANTHRACENE 0.9
BENZO(A)PYRENE 0.4
BENZO(B)FLUORANTHENE 0.9
BENZO(G,H,I)PERYLENE 0.8
BENZO(K)FLUORANTHENE 0.9
CHRYSENE 0.4
DIBENZO(A,H)ANTHRACEN
E

0.4

FLUORANTHENE 20
FLUORENE 28
INDENO(1,2,3-CD)PYRENE 0.9
NAPHTHALENE 54

PHENANTHRENE 40
PYRENE 13
METALS (MG/KG)
LEAD 150

CRP-
SS116-
0006

CRP-
SS116-
0612

CRP-
SS117-
0006

CRP-
SS118-
0006

CRP-
SS118-
0612

CRP-
SS119-
0006

CRP-
SS120-
0006

CRP-
SS120-
0612

CRP-
SS121-
0006

CRP-
SS122-
0006

CRP-
SS122-
0006-D

CRP-
SS122-
0006-AVG

CRP-
SS122-
0612

CRP-
SS123-
0006

CRP-
SS116

CRP-
SS116

CRP-
SS117

CRP-
SS118

CRP-
SS118

CRP-
SS119

CRP-
SS120

CRP-
SS120

CRP-
SS121

CRP-
SS122

CRP-
SS122

CRP-
SS122

CRP-
SS122

CRP-
SS123

01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10
0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0 FT 0 FT 0.5 FT 0 FT
0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 0.5 FT 0.5 FT 1 FT 0.5 FT
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL NORMAL
NM NM NM NM NM NM NM NM NM NM FD NM NM NM

0.192  U 0.172  U 0.221  U 0.174  U 0.188  U 0.168  U 0.176  U 0.152  U 0.149  U 0.166  U 0.173  U 0.1695  U 0.162  U 0.149  U

0.192  U 0.172  U 0.221  U 0.174  U 0.188  U 0.168  U 0.176  U 0.152  U 0.149  U 0.166  U 0.173  U 0.1695  U 0.162  U 0.149  U

0.192  U 0.172  U 0.221  U 0.174  U 0.188  U 0.168  U 0.176  U 0.152  U 0.0499  J 0.314  J 0.201  J 0.2575  J 0.162  U 0.0733  J

0.192  U 0.172  U 0.221  U 0.09  J 0.0676  J 0.168  U 0.0762  J 0.152  U 0.0522  J 0.218  J 0.128  J 0.173  J 0.162  U 0.0958  J
0.278354 0.244679 0.525839 0.726172 0.489487 0.408762 0.600235 0.218876 0.756981 1.06166 0.668005 0.864833 0.20004 0.741116
0.182354 0.158679 0.415339 0.726172 0.489487 0.324762 0.600235 0.142876 0.756981 1.06166 0.668005 0.864833 0.11904 0.741116

0.14  J 0.137  J 0.318  J 0.45  J 0.349  J 0.25  J 0.361  J 0.118  J 0.559  J 0.878  J 0.423  J 0.6505  J 0.0828  J 0.507  J
0.141  J 0.121  J 0.324  J 0.504 0.333  J 0.249  J 0.412 0.109  J 0.528 0.713 0.439 0.576 0.0923  J 0.521
0.159  J 0.14  J 0.353  J 0.582 0.377 0.301  J 0.476 0.129  J 0.58 0.885 0.596 0.7405 0.11  J 0.568
0.105  J 0.0887  J 0.219  J 0.361 0.235  J 0.184  J 0.305  J 0.0909  J 0.382 0.52 0.341  J 0.4305  J 0.0715  J 0.353

0.0654  J 0.0603  J 0.15  J 0.225  J 0.148  J 0.12  J 0.176  J 0.0608  J 0.255  J 0.326  J 0.208  J 0.267  J 0.0499  J 0.233  J
0.2  J 0.206  J 0.439  J 0.622  J 0.507  J 0.362  J 0.575  J 0.168  J 0.731  J 1.3  J 0.725  J 1.0125  J 0.151  J 0.686  J

0.192  U 0.172  U 0.221  U 0.0788  J 0.0596  J 0.168  U 0.0714  J 0.152  U 0.0737  J 0.115  J 0.0913  J 0.10315  J 0.162  U 0.0758  J

0.241 0.284  J 0.481 0.678 0.52 0.384 0.582 0.221  J 0.857 1.47 0.889 1.1795 0.156  J 0.81
0.192  U 0.172  U 0.221  U 0.174  U 0.188  U 0.168  U 0.176  U 0.152  U 0.149  U 0.0602  J 0.173  U 0.0602  J 0.162  U 0.149  U
0.106  J 0.0917  J 0.223  J 0.373 0.223  J 0.191  J 0.308  J 0.084  J 0.381 0.528 0.33  J 0.429  J 0.0681  J 0.338
0.192  U 0.172  U 0.221  U 0.174  U 0.188  U 0.168  U 0.176  U 0.152  U 0.149  U 0.166  U 0.173  U 0.1695  U 0.162  U 0.149  U

0.113  J 0.15  J 0.202  J 0.338  J 0.24  J 0.183  J 0.291  J 0.0778  J 0.299 0.84  J 0.467  J 0.6535  J 0.0758  J 0.295  J
0.218  J 0.259  J 0.502 0.633 0.524 0.375 0.548 0.197  J 0.891 1.81  J 1.06  J 1.435  J 0.19  J 0.955

48.5 28.5 96.6 118 82.5 61.9 59.5 45.2 23.2 100 157 128.5 22.7 36

W5210639F
BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;

U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED CTO WE52



TABLE 2-1 
CHEMICAL OF POTENTIAL CONCERN (COPC) SELECTION - SURFACE SOIL IN RECREATIONAL VEHICLE AREA

MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND

PAGE 1 OF 2

Parameter FOD
Minimum 
Detected 

Concentration(1)

Maximum Detected 
Concentration(1)

Location Maximum 
Detected 

Concentration

Average 
Positive 
Detects

Average all 
Concentrations(2)

Background 
Concentration COPC

Metals(mg/kg)
ALUMINUM 2/2 11100 13400 CRP-SB01-0001 12000 12000 7700 N NA 11800 YES
ANTIMONY 1/2 2.2 2.2 CRP-SB09-0001 2.2 1.6 3.1 N 10 NA NO
ARSENIC 2/2 13.6 15.1 CRP-SB09-0001 14 14 0.39 C 7 4.03 YES
BARIUM 2/2 25.9 37 CRP-SB09-0001 31 31 1500 N 5500 22.4 NO
BERYLLIUM 2/2 0.33 0.36 CRP-SB09-0001 0.34 0.34 16 N 0.4 0.419 NO
CADMIUM 2/2 0.45 0.5 CRP-SB09-0001 0.47 0.47 7 N 39 ND NO
CALCIUM 2/2 2310 14200 CRP-SB09-0001 8300 8300 NA NA 323 NO
CHROMIUM 2/2 13.4 19.4 CRP-SB01-0001 16 16 0.29 (6)C 390 (6) 9.87 YES
COBALT 2/2 8.5 15.3 CRP-SB01-0001 12 12 2.3 N NA 2.87 YES
COPPER 2/2 22.5 25.2 CRP-SB01-0001 24 24 310 N 3100 6.84 NO
IRON 2/2 20100 31200 CRP-SB01-0001 26000 26000 5500 N NA 13800 YES
LEAD 38/38 22.7 572 CRP-SB09-0001 130 130 400 150 10.8 YES
MAGNESIUM 2/2 3810 4590 CRP-SB09-0001 4200 4200 NA NA 1520 NO
MANGANESE 2/2 311 543 CRP-SB01-0001 430 430 180 N 390 141 YES
MERCURY 2/2 0.03 0.067 CRP-SB09-0001 0.049 0.049 2.3 N 23 0.0271 NO
NICKEL 2/2 16.5 31.3 CRP-SB01-0001 24 24 150 N 1000 7.7 NO
POTASSIUM 2/2 338 497 CRP-SB09-0001 420 420 NA NA 494 NO
SELENIUM 2/2 0.44 0.63 CRP-SB09-0001 0.54 0.54 39 N 390 0.251 NO
SILVER 1/2 0.1 0.1 CRP-SB09-0001 0.1 0.095 39 N 200 NA NO
VANADIUM 2/2 18.8 19.2 CRP-SB09-0001 19 19 39 N NA 17 NO
ZINC 2/2 124 217 CRP-SB09-0001 170 170 2300 N 600 22 NO
Semivolatiles(mg/kg)
1,1-BIPHENYL 1/2 0.3 0.3 CRP-SB09-0001 0.3 0.65 390 N 0.8 NA NO
2-METHYLNAPHTHALENE 12/38 0.0472 3.13 CRP-SS100-0006 1.6 0.58 31 N 123 NA NO
ACENAPHTHENE 18/38 0.015 37.1 CRP-SS102-0612 9.9 4.7 340 N 43 NA NO
ACENAPHTHYLENE 9/38 0.0499 0.369 CRP-SS115-0006 0.13 0.4 340 (7)N 23 NA NO
ANTHRACENE 28/38 0.0522 57.1 CRP-SS102-0612 9.9 7.4 1700 N 35 NA NO
BAP EQUIVALENT-HALFND(11) 38/38 0.152 425.4 CRP-SS100-0006 65 65 0.015 (8)C 0.4 (8) NA YES
BAP EQUIVALENT-POS(12) 38/38 0.0770 425.4 CRP-SS100-0006 65 65 0.015 (8)C 0.4 (8) NA YES
BENZO(A)ANTHRACENE 38/38 0.0592 258 CRP-SS100-0006 43 43 0.15 C 0.9 NA YES
BENZO(A)PYRENE 38/38 0.0592 293 CRP-SS100-0006 45 45 0.015 C 0.4 NA YES
BENZO(B)FLUORANTHENE 38/38 0.0697 270 CRP-SS102-0612 42 42 0.15 C 0.9 NA YES
BENZO(G,H,I)PERYLENE 38/38 0.0632 223 CRP-SS100-0006 31 31 170 (9)N 0.8 NA YES
BENZO(K)FLUORANTHENE 37/38 0.0499 108 CRP-SS102-0612 15 15 1.5 C 0.9 NA YES
CARBAZOLE 1/2 11 11000 CRP-SB09-0001 11 6.5 NA NA NA NO
CHRYSENE 38/38 0.106 316 CRP-SS100-0006 52 52 15 C 0.4 NA YES
DIBENZO(A,H)ANTHRACENE 30/38 0.0518 57.9 CRP-SS100-0006 11 8.8 0.015 C 0.4 NA YES
DIBENZOFURAN 1/2 3.5 3.5 CRP-SB09-0001 3.5 2.2 7.8 N NA NA NO
FLUORANTHENE 38/38 0.0904 332 CRP-SS102-0612 44 44 230 N 20 NA YES
FLUORENE 20/38 0.0526 23.8 CRP-SS102-0612 5.7 3 230 N 28 NA NO
INDENO(1,2,3-CD)PYRENE 38/38 0.0476 211 CRP-SS100-0006 31 31 0.15 C NA NA YES
NAPHTHALENE 14/38 0.0582 8.21 CRP-SS100-0006 3.1 1.2 3.6 C 54 NA YES
PHENANTHRENE 37/38 0.0758 208 CRP-SS102-0612 29 28 170 (9)N 13 (9) NA YES
PYRENE 38/38 0.0996 316 CRP-SS100-0006 48 48 170 N 13 NA YES

EPA Residential 
Regional Screening 

Level (3)

RIDEM Soil Direct 
Expsure Screening 

Level

W5210639F CTO WE52



TABLE 2-1 
CHEMICAL OF POTENTIAL CONCERN (COPC) SELECTION - SURFACE SOIL IN RECREATIONAL VEHICLE AREA

MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND
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TOTAL PAHS 2/2 11.57 1004200 CRP-SB09-0001 510 510 NA NA NA NO
Pesticides/PCBs(ug/kg)
4,4'-DDD 2/2 1.2 3.6 CRP-SB09-0001 2.4 2.4 2000 C NA NA NO
4,4'-DDE 2/2 1.2 30 CRP-SB09-0001 16 16 1400 C NA NA NO
4,4'-DDT 2/2 3.4 62 CRP-SB09-0001 33 33 1700 C NA NA NO
AROCLOR-1260 1/2 19 19 CRP-SB01-0001 19 14 220 C 10000 (10) NA NO
GAMMA-BHC (LINDANE) 2/2 0.79 5.3 CRP-SB09-0001 3 3 520 C NA NA NO
TOTAL AROCLOR 1/2 19 19 CRP-SB01-0001 19 14 NA 10000 (10) NA NO
TOTAL DDD/DDE/DDT 2/2 5.8 95.6 CRP-SB09-0001 51 51 NA NA NA NO
Petroleum Hydrocarbons(mg/kg)
DIESEL RANGE ORGANICS 2/2 200 5600 CRP-SB09-0001 2900 2900 NA NA NA NO

Shaded criterion indicates that the maximum detected concentration exceeds the screening criteria and was retained as a COPC.

Notes:

(1) Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentration detected and as one sample when determining the frequency of detection and average results. C = Carcinogen

(2) Average of all analytical results is calculated using half of the detection limit for non-detects. EPA = Environmental Protection Agency

(3) EPA Regional Screening Level (ORNL, December 2009).  Non-carcinogenic values were divided by ten. N = Noncarcinogen

(4) Rhode Island Screening Level (February 2004). NA = Not Available

(5) Average surface soil concentration from Basewide Background Study Report, Naval Station Newport, Newport RI.   Tetra Tech NUS For NAVFAC MID ATLANTIC CTO 402. Final document, July 2008. ND = Non-detect

(6) Chromium VI value used. RIDEM = Rhode Island Department of Environmental Managemen

(7) Acenaphthene used as a surrogate concentration for Acenaphthylene.

(8) Benzo(a)pyrene used as a surrogate concentration.

(9) Pyrene used as a surrogate concentration for Benzo(g,h,i)perylene and Phenanthrene.

(10) Polychlorinated biphenyls used as a surrogate concentration.

(11) Benzo(a)pyrene equivalent concentrations calculated using one half the detection limit for non-detected values.

(12) Benzo(a)pyrene equivalent concentrations calculated using only positively detected values.

W5210639F CTO WE52



TABLE 2-2
SAMPLE LOCATION LIST
MRP SITE 1, CARR POINT

NAVSTA NEWPORT, RHODE ISLAND

SAMPLE ID
CRP-SB01-0001
CRP-SB09-0001

CRP-SS100-0006
CRP-SS100-0612
CRP-SS101-0006

CRP-SS101-0006-D
CRP-SS102-0006
CRP-SS102-0612
CRP-SS103-0006
CRP-SS104-0006
CRP-SS104-0612
CRP-SS105-0006
CRP-SS106-0006
CRP-SS106-0612
CRP-SS107-0006
CRP-SS108-0006

CRP-SS108-0006-D
CRP-SS108-0612
CRP-SS109-0006
CRP-SS110-0006
CRP-SS110-0612
CRP-SS111-0006
CRP-SS112-0006
CRP-SS112-0612
CRP-SS113-0006
CRP-SS114-0006
CRP-SS114-0612
CRP-SS115-0006

CRP-SS115-0006-D
CRP-SS116-0006
CRP-SS116-0612
CRP-SS117-0006
CRP-SS118-0006
CRP-SS118-0612
CRP-SS119-0006
CRP-SS120-0006
CRP-SS120-0612
CRP-SS121-0006
CRP-SS122-0006

CRP-SS122-0006-D
CRP-SS122-0612
CRP-SS123-0006

W5210639F CTO WE52



NAVSTA NEWPORT, RHODE ISLAND

CHILD ADULT
All Exposures

Csoil(mg/kg) Exposure concentration for soil
Maximum or 
95% UCL (1)

Maximum or 
95% UCL (1)

Maximum or 
95% UCL (1)

Maximum or 
95% UCL (1)

Maximum or 
95% UCL (1)

Maximum or 
95% UCL (1)

ED (years) Exposure duration 5 5 5 6(2) 24(2) 25(2)

BW (kg) Body weight 15(2) 45(3) 70(2) 15(2) 70(2) 70(2)

ATn(days) Averaging time for noncarcinogenic effects 1825(4) 1825(4) 1825(4) 2190(2) 8760(2) 9125(2)

ATc(days) Averaging time for carcinogenic effects 25550(4) 25550(4) 25550(4) 25550(4) 25550(4) 25550(4)

Incidential Ingestion/Dermal Contact with Soil
IR (mg/day) Ingestion rate (soil) 200(2) 100(2) 100(2) 200(2) 100(3) 100(2)

EF-Soil (days/year) Exposure frequency 14 14 14 14 14 26
FI (unitless) Fraction ingested from contaminated source 1 1 1 1 1 0.125(a)

SA (cm2/event) Skin surface area available for contact 2800(5) 5700(5) 5700(5) 2800(5) 5700(5) 3300(5)

EV (events/day) Events per day 1 1 1 1 1 0.125(a)

AF (mg/cm2) Soil-to-skin adherence factor 0.2(5) 0.07(5) 0.07(5) 0.2(5) 0.07(5) 0.2(5)

ABS (unitless) Absorption factor
chemcial 

specific (5,6)
chemcial 

specific (5,6)
chemcial 

specific (5,6)
chemcial 

specific (5,6)
chemcial 

specific (5,6)
chemcial 

specific (5,6)

CF (kg/mg) Conversion factor 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06
Inhalation Fugitive Dust/Volatile Emissions from Surface Soil
ET (hours/day) Exposure time 24 24 24 24 24 1(a)

EF(days/year) Exposure frequency 14 14 14 14 14 26

Notes:

1- USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.
2- USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Devault Exposure Factors. OSWER 9285.6-03.
3- USEPA, 1997: Exposure Factors Handbook, EPA/600/P-95/002F a-c.
4- USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
5- USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment ) Final. PA/540/R/99/0.
6- MADEP, 2008: relative absorbtion factors in Method 3 Risk Assessment Short Form Excel spreadsheets, 

available online at  http://www.mass.gov/dep/service/compliance/riskasmt.htm
a- Assumes exposure 1 hour out of 8 hour work day, so FI is 1/8 or 0.125.
Assumptions without footnotes are based on professional judgement with consideration of site-specific circumstances

RECREATIONAL USER

CHILD

TABLE 2-3
SUMMARY OF EXPOSURE INPUT PARAMETERS

REASONABLE MAXIMUM EXPOSURE
MRP SITE 1, CARR POINT

OLDER CHILD ADULT LIFETIME EXPOSURE WORKEREXPOSURE PARAMETER

W5210639F CTO WE52



NAVSTA NEWPORT, RHODE ISLAND

CHILD ADULT
All Exposures

Csoil(mg/kg) Exposure concentration for soil
Maximum or 
95% UCL (1)

Maximum or 
95% UCL (1)

Maximum or 
95% UCL (1)

Maximum or 
95% UCL (1)

Maximum or 
95% UCL (1)

Maximum or 
95% UCL (1)

ED (years) Exposure duration 5 5 5 2(2,a) 7(2,b) 9(2)

BW (kg) Body weight 15(3) 45(4) 70(3) 15(3) 70(3) 70(3)

ATn(days) Averaging time for noncarcinogenic effects 1825(5) 1825(5) 1825(5) 730(5) 2555(5) 3285(5)

ATc(days) Averaging time for carcinogenic effects 25550(3) 25550(3) 25550(3) 25550(3) 25550(3) 25550(3)

Incidential Ingestion/Dermal Contact with Soil
IR (mg/day) Ingestion rate (soil) 100(6) 50(6) 50(6) 100(6) 50(6) 50(6)

EF-Soil (days/year) Exposure frequency 7 7 7 7 7 26
FI (unitless) Fraction ingested from contaminated source 1 1 1 1 1 0.125(c)

SA (cm2/day) Skin surface area available for contact 2800(2) 5700(4) 5700(4) 2800(4) 5700(4) 3300(4)

EV (events/day) Events per day 1 1 1 1 1 0.125(c)

AF (mg/cm2) Soil-to-skin adherence factor 0.04(2) 0.01(2) 0.01(2) 0.04(2) 0.01(2) 0.02(2)

ABS (unitless) Absorption factor
chemcial 

specific (2,7)
chemcial 

specific (2,7)
chemcial 

specific (2,7)
chemcial 

specific (2,7)
chemcial 

specific (2,7)
chemcial 

specific (2,7)

CF (kg/mg) Conversion factor 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06
Inhalation Fugitive Dust/Volatile Emissions from Surface Soil
ET (hours/day) Exposure time 24 24 24 24 24 1(c)

EF(days/year) Exposure frequency 7 7 7 7 7 26

Notes:

1- USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.
2- USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment ) Final. PA/540/R/99/0.
3- USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Devault Exposure Factors. OSWER 9285.6-03.
4- USEPA, 1997: Exposure Factors Handbook, EPA/600/P-95/002F a-c.
5- USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
6- USEPA, 1993: Superfund's Default Exposure Factors for the Central Tendency and Reasonalbe Maximum Exposure.
7- MADEP, 2008: relative absorbtion factors in Method 3 Risk Assessment Short Form Excel spreadsheets, 

available online at  http://www.mass.gov/dep/service/compliance/riskasmt.htm
a- Exposure duration is assumed to be 1 year for ages 0-2 and 1 year for ages 2-6.
b- Exposure duration is assumed to be 2 years for ages 6-16 and 5 years for ages 16-30.
c- Assumes exposure 1 hour out of 8 hour work day, so FI is 1/8 or 0.125.
Assumptions without footnotes are based on professional judgement with consideration of site-specific circumstances

EXPOSURE PARAMETER
RECREATIONAL USER

CHILD

TABLE 2-4
SUMMARY OF EXPOSURE INPUT PARAMETERS

CENTRAL TENDENCY EXPOSURE
MRP SITE 1, CARR POINT

OLDER CHILD ADULT LIFETIME EXPOSURE WORKER

W5210639F CTO WE52



Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Maximum
Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

MRP SITE 1 BAP - Equivalents Half ND mg/kg 65 266 (NP) 425.4 266 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
MRP SITE 1 Benzo(g,h,i)perylene mg/kg 31 126 (NP) 223 126 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
MRP SITE 1 Fluoranthene mg/kg 44 182 (NP) 332 182 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
MRP SITE 1 Naphthalene mg/kg 1.2 1.9 (G) 8.2 1.9 mg/kg 95% KM(t) Pro UCL 4.00.04
MRP SITE 1 Phenanthrene mg/kg 28 117 (NP) 208 117 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
MRP SITE 1 Pyrene mg/kg 48 196 (NP) 316 196 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
MRP SITE 1 Aluminum mg/kg 12000 NA 13400 13400 mg/kg Maximum Only 2 Concentrations
MRP SITE 1 Arsenic mg/kg 14 NA 15.1 15.1 mg/kg Maximum Only 2 Concentrations
MRP SITE 1 Chromium mg/kg 16 NA 19.4 19.4 mg/kg Maximum Only 2 Concentrations
MRP SITE 1 Cobalt mg/kg 12 NA 15.3 15.3 mg/kg Maximum Only 2 Concentrations
MRP SITE 1 Iron mg/kg 26000 NA 31200 31200 mg/kg Maximum Only 2 Concentrations
MRP SITE 1 Lead mg/kg 130 NA 572 130 mg/kg Arithmetic Mean USEPA Guidance
MRP SITE 1 Manganese mg/kg 430 NA 543 543 mg/kg Maximum Only 2 Concentrations

For duplicate sample results, the average value was used in the calculation.

1.  Exposure point concentration is the value recommended by USEPA's ProUCL. The maximum detected concentration is used if the recommended UCL is greater than the maximum or if
     the dataset contains less than 10 samples.

G = Gamma Distribution
NA = Not Applicable
NP = Nonparametric Distribution

Exposure Point Concentration

TABLE 2-5
EXPOSURE POINT CONCENTRATION SUMMARY

MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND

W5210639F CTO WE52



TABLE 2-6
SUMMARY OF CANCER RISKS AND HAZARD INDICES

REASONABLE MAXIMUM EXPOSURES

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 Target Organ HI > 1

Workers Surface Soil Incidental Ingestion 9E-06 - - - - cPAHs 0.002 - -
Dermal Contact 8E-06 - - - - cPAHs 0.0003 - -
Inhalation 1E-09 - - - - - - 0.00004 - -
Total 2E-05 - - cPAHs - - 0.003 - -

Child Recreational Users Surface Soil Incidental Ingestion 4E-04 cPAHs - - Chromium 0.1 - -
Dermal Contact 1E-04 - - cPAHs - - 0.006 - -
Inhalation 6E-09 - - - - - - 0.0005 - -
Total 6E-04 cPAHs - - Chromium 0.1 - -

Older Child Recreational Users Surface Soil Incidental Ingestion 4E-05 - - cPAHs - - 0.02 - -
Dermal Contact 2E-05 - - cPAHs - - 0.001 - -
Inhalation 5E-09 - - - - - - 0.0005 - -
Total 5E-05 - - cPAHs - - 0.02 - -

Adult Recreational Users Surface Soil Incidental Ingestion 8E-06 - - - - cPAHs 0.01 - -
Dermal Contact 4E-06 - - - - cPAHs 0.0009 - -
Inhalation 4E-09 - - - - - - 0.0005 - -
Total 1E-05 - - - - cPAHs 0.01 - -

Lifelong Recreational User Surface Soil Incidental Ingestion 5E-04 cPAHs - - Chromium NA - -
(Child and Adult) Dermal Contact 2E-04 cPAHs - - - - NA - -

Inhalation 3E-08 - - - - - - NA - -
Total 7E-04 cPAHs - - Arsenic, Chromium NA - -

Notes:
NA - Not applicable.

MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND

W5210639F CTO WE52



TABLE 2-7
SUMMARY OF CANCER RISKS AND HAZARD INDICES

CENTRAL TENDENCY EXPOSURES

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 Target Organ HI > 1

Workers Surface Soil Incidental Ingestion 2E-06 - - - - cPAHs 0.001 - -
Dermal Contact 2E-06 - - - - cPAHs 0.0003 - -
Inhalation 5E-10 - - - - - - 0.00004 - -
Total 4E-06 - - - - cPAHs 0.002 - -

Child Recreational Users Surface Soil Incidental Ingestion 1E-04 - - cPAHs - - 0.02 - -
Dermal Contact 1E-05 - - - - cPAHs 0.0006 - -
Inhalation 3E-09 - - - - - - 0.0003 - -
Total 1E-04 - - cPAHs - - 0.02 - -

Older Child Recreational Users Surface Soil Incidental Ingestion 9E-06 - - - - cPAHs 0.004 - -
Dermal Contact 1E-06 - - - - - - 0.0001 - -
Inhalation 2E-09 - - - - - - 0.0003 - -
Total 1E-05 - - - - cPAHs 0.004 - -

Adult Recreational Users Surface Soil Incidental Ingestion 2E-06 - - - - cPAHs 0.003 - -
Dermal Contact 3E-07 - - - - - - 0.00006 - -
Inhalation 2E-09 - - - - - - 0.0003 - -
Total 2E-06 - - - - cPAHs 0.003 - -

Lifelong Recreational Users Surface Soil Incidental Ingestion 5E-05 - - cPAHs - - NA - -
(Child and Adult) Dermal Contact 7E-06 - - - - cPAHs NA - -

Inhalation 4E-09 - - - - - - NA - -
Total 6E-05 - - cPAHs - - NA - -

Notes:
NA - Not applicable.

MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND
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TABLE 2-8
SUMMARY OF CANCER RISKS AND HAZARD INDICES - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 Target Organ HI > 1

Workers Surface Soil Incidental Ingestion 3E-06 - - - - cPAHs 0.002 - -
Dermal Contact 1E-06 - - - - - - 0.0003 - -
Inhalation 1E-09 - - - - - - 0.00004 - -
Total 4E-06 - - - - cPAHs 0.003 - -

Child Recreational Users Surface Soil Incidental Ingestion 1E-04 - - cPAHs Chromium 0.09 - -
Dermal Contact 2E-05 - - cPAHs - - 0.005 - -
Inhalation 6E-09 - - - - - - 0.0005 - -
Total 1E-04 - - cPAHs Chromium 0.1 - -

Older Child Recreational Users Surface Soil Incidental Ingestion 1E-05 - - - - cPAHs 0.02 - -
Dermal Contact 3E-06 - - - - cPAHs 0.001 - -
Inhalation 5E-09 - - - - - - 0.0005 - -
Total 1E-05 - - - - cPAHs 0.02 - -

Adult Recreational Users Surface Soil Incidental Ingestion 2E-06 - - - - cPAHs 0.01 - -
Dermal Contact 6E-07 - - - - - - 0.0008 - -
Inhalation 4E-09 - - - - - - 0.0005 - -
Total 3E-06 - - - - cPAHs 0.01 - -

Lifelong Recreational User Surface Soil Incidental Ingestion 1E-04 - - cPAHs Chromium NA - -
(Child and Adult) Dermal Contact 3E-05 - - cPAHs - - NA - -

Inhalation 3E-08 - - - - - - NA - -
Total 2E-04 cPAHs - - Arsenic, Chromium NA - -

Notes:
NA - Not applicable.

MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND

W5210639F CTO WE52



TABLE 2-9
SUMMARY OF CANCER RISKS AND HAZARD INDICES - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 Target Organ HI > 1

Workers Surface Soil Incidental Ingestion 5E-07 - - - - - - 0.001 - -
Dermal Contact 3E-07 - - - - - - 0.0002 - -
Inhalation 5E-10 - - - - - - 0.00004 - -
Total 8E-07 - - - - - - 0.003 - -

Child Recreational Users Surface Soil Incidental Ingestion 3E-05 - - cPAHs - - 0.02 - -
Dermal Contact 2E-06 - - - - cPAHs 0.0005 - -
Inhalation 3E-09 - - - - - - 0.0003 - -
Total 3E-05 - - cPAHs - - 0.02 - -

Older Child Recreational Users Surface Soil Incidental Ingestion 3E-06 - - - - cPAHs 0.004 - -
Dermal Contact 2E-07 - - - - - - 0.00008 - -
Inhalation 2E-09 - - - - - - 0.0003 - -
Total 3E-06 - - - - cPAHs 0.02 - -

Adult Recreational Users Surface Soil Incidental Ingestion 6E-07 - - - - - - 0.002 - -
Dermal Contact 4E-08 - - - - - - 0.00005 - -
Inhalation 2E-09 - - - - - - 0.0003 - -
Total 6E-07 - - - - - - 0.003 - -

Lifelong Recreational Users Surface Soil Incidental Ingestion 1E-05 - - - - cPAHs NA - -
(Child and Adult) Dermal Contact 1E-06 - - - - - - NA - -

Inhalation 4E-09 - - - - - - NA - -
Total 2E-05 - - cPAHs - - NA - -

Notes:
NA - Not applicable.

MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND
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Acronyms and Abbreviations 
 
AAFs  Absorption Adjustment Factors 
ABS  Absorption Factor 
ADAF  Age-Dependent Adjustment Factors 
AF  Skin Adherence Factor 
AT  Averaging Time 
ATSDR  Agency for Toxic Substances and Disease Registry 
BaPequiv  Benzo(a)pyrene Equivalents 
BW  Body Weight 
Cal/EPA California Environmental Protection Agency 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
COPC  Chemical of Potential Concern 
cPAH  Carcinogenic Polycyclic Aromatic Hydrocarbon 
CF  Conversion Factor 
CSF  Cancer Slope Factors 
CTE  Central Tendency Exposure 
EC  Exposure Concentration 
ED  Exposure Duration 
EF  Exposure Frequency 
EPC  Exposure Point Concentration 
ET  Exposure Time 
FI  Fraction Ingested from contaminated source 
HEAST  Health Effects Assessment Summary Tables 
HHRA  Human Health Risk Assessment 
HIs  Hazard Indices 
HQ  Hazard Quotient 
ILCR  Incremental Lifetime Cancer Risks 
IR  Ingestion Rate 
IRIS  Integrated Risk Information System 
IUR  Inhalation Unit Risk 
MADEP  Massachusetts Department of Environmental Protection 
NCEA  National Center for Environmental Assessment 
PAH  Polycyclic Aromatic Hydrocarbon 
PEF  Particulate Emissions Factor 
PPRTVs Provisional Peer Reviewed Toxicity Values 
RAF  Relative Absorption Factor 
RCRA  Resource Conservation and Recovery Act 
RfC  Reference Concentration 
RfD  Reference Dose 
RME  Reasonable Maximum Exposure 
RSL  Residential Screening Levels 
RVCP  Recreational Vehicle Camping Park 
SA  Skin Surface Area Available for Contact 
TEF  Toxicity Equivalency Factors 
UCL  Upper Confidence Limit 
USEPA  United States Environmental Protection Agency 
VF  Volatilization Factor 































































































TABLE 3.1.RME
EXPOSURE POINT CONCENTRATION SUMMARY

MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Maximum
Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

MRP SITE 1 Benzo(a)pyrene Equivalents mg/kg 65 266 (NP) 425.4 266 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
Benzo(g,h,i)perylene mg/kg 31 126 (NP) 223 126 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
Fluoranthene mg/kg 44 182 (NP) 332 182 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
Naphthalene mg/kg 1.2 1.9 (G) 8.2 1.9 mg/kg 95% KM(t) Pro UCL 4.00.04
Phenanthrene mg/kg 28 117 (NP) 208 117 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
Pyrene mg/kg 48 196 (NP) 316 196 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
Aluminum mg/kg 12000 NA 13400 13400 mg/kg Maximum Only 2 Concentrations
Arsenic mg/kg 14 NA 15.1 15.1 mg/kg Maximum Only 2 Concentrations
Chromium mg/kg 16 NA 19.4 19.4 mg/kg Maximum Only 2 Concentrations
Cobalt mg/kg 12 NA 15.3 15.3 mg/kg Maximum Only 2 Concentrations
Iron mg/kg 26000 NA 31200 31200 mg/kg Maximum Only 2 Concentrations
Lead mg/kg 130 NA 572 130 mg/kg Arithmetic Mean USEPA Guidance
Manganese mg/kg 430 NA 543 543 mg/kg Maximum Only 2 Concentrations

For duplicate sample results, the average value was used in the calculation.

1.  Exposure point concentration is the value recommended by USEPA's ProUCL. The maximum detected concentration is used if the recommended UCL is greater than the maximum or if
     the dataset contains less than 10 samples.

G = Gamma Distribution
NP = Nonparametric Distribution

Exposure Point Concentration
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VALUES USED FOR DAILY INTAKE CALCULATIONS

Table No.
Reasonable Maximum Exposures

4.1.RME Workers Exposed to Surface Soil/Subsurface Soil
4.2.RME Workers Exposed to Air Emissions from Surface Soil/Subsurface Soil
4.3.RME Child Recreational Users Exposed to Surface Soil/Subsurface Soil
4.4.RME Child Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil
4.5.RME Older Child Recreational Users Exposed to Surface Soil/Subsurface Soil
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4.7.RME Adult Recreational Users Exposed to Surface Soil/Subsurface Soil
4.8.RME Adult Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil
4.9.RME Lifelong Recreational Users Exposed to Surface Soil/Subsurface Soil
4.10.RME Lifelong Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil

Central Tendency Exposures
4.1.CTE Workers Exposed to Surface Soil/Subsurface Soil
4.2.CTE Workers Exposed to Air Emissions from Surface Soil/Subsurface Soil
4.3.CTE Child Recreational Users Exposed to Surface Soil/Subsurface Soil
4.4.CTE Child Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil
4.5.CTE Older Child Recreational Users Exposed to Surface Soil/Subsurface Soil
4.6.CTE Older Child Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil
4.7.CTE Adult Recreational Users Exposed to Surface Soil/Subsurface Soil
4.8.CTE Adult Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil
4.9.CTE Lifelong Recreational Users Exposed to Surface Soil/Subsurface Soil

4.10.CTE Lifelong Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil
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TABLE 4.1.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - WORKERS - SOIL

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface Soil/Subsurface Soil

Exposure Medium:  Surface/Subsurface Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Workers Adult MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 1991

CF3 Conversion Factor 3 0.000001 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 0.125 unitless (1) BW x AT

EF Exposure Frequency 26 days/year (2)

ED Exposure Duration 25 years USEPA, 1991

BW Body Weight 70 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9125 days USEPA, 1991

Dermal Workers Adult MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg --

SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 0.125 events/day (1)

EF Exposure Frequency 26 days/year (2)

ED Exposure Duration 25 years USEPA, 1991

BW Body Weight 70 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9125 days USEPA, 1991

Sources:

1 - Assumes exposure 1 hour out of 8 hour workday.

2 - Professional judgment.

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 1991: Human Health Evaluation Manual, Supplemental uidance: Standard Default Exposure Factors. OSWER 9285.6-03.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 4.54E-09 Cancer Dermal Intake = 2.40E-07

Noncancer Ingestion Intake = 1.27E-08 Noncancer Dermal Intake = 6.72E-07

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

3/25/2010



TABLE 4.2.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - WORKERS - SOIL TO AIR

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface/Subsurface Soil

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Workers Adult MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a   Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 1 hours/day (1) CA x ET x EF x ED 

EF Exposure Frequency 26 days/year (2) AT x 24 hours/day

ED Exposure Duration 25 years USEPA, 1991

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 9125 days USEPA, 1991

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010

VF Volatilization  Factor Chemical-specific m3/kg USEPA, 2002a

Notes:

1 - Length of typical work day.

2 - Professional judgment.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  USEPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental uidance: Standard Default Exposure Factors. OSWER 9285.6-03.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssl1.shtml.  Site-specific value for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Cancer Inhalation Intake = 1.06E-03 Noncancer Inhalation Intake = 2.97E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

3/25/2010



TABLE 4.3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CHILD RECREATIONAL USERS - SOILS

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface Soil/Subsurface Soil

Exposure Medium:  Surface/Subsurface Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational User Child MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 200 mg/day USEPA, 1991

CF3 Conversion Factor 3 0.000001 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless -- BW x AT

EF Exposure Frequency 14 days/year (1)

ED1 Exposure Duration  (Age 0 - 2) 2 years (2), USEPA, 1989, 2005

ED2 Exposure Duration  (Age 2 - 6) 3 years (2), USEPA, 1989, 2005

BW Body Weight 15 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989

Dermal Recreational User Child MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg --

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 14 days/year (1)

ED1 Exposure Duration  (Age 0 - 2) 2 years (3), USEPA, 1989, 2005

ED2 Exposure Duration  (Age 2 - 6) 3 years (3), USEPA, 1989, 2005

BW Body Weight 15 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989

Notes:

1 - Professional judgment.

2 - Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals.  For chemicals that act via the mutagenic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

    with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 6) = 3.65E-08 Cancer Dermal Intake (Age 0 - 6) = 1.02E-07

Mutagenic Chemicals

Cancer Ingestion Intake  (Age 0 - 2) = 1.46E-08 Cancer Dermal Intake  (Age 0 - 2) = 4.09E-08

Cancer Ingestion Intake  (Age 2 - 6) = 2.19E-08 Cancer Dermal Intake   (Age 2 - 6) = 6.14E-08

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 5.11E-07 Noncancer Dermal Intake = 1.43E-06

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

3/25/2010



TABLE 4.4.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CHILD RECREATIONAL USERS - SOILS TO AIR

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface/Subsurface Soil

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Recreational User Child MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a   Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 24 hours/day (1) CA x ET x EF x ED 

EF Exposure Frequency 14 days/year (1) AT x 24 hours/day

ED1 Exposure Duration  (Age 0 - 2) 2 years (2), USEPA, 1989, 2005

ED2 Exposure Duration  (Age 2 - 6) 3 years (2), USEPA, 1989, 2005 CA = (1/PEF + 1/VF) x Cs

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1991

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010

Notes:

1 - Professional judgment.

2 - Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals.  For chemicals that act via the mutagenic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

    with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  USEPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssl1.shtml.  Site-specific value for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals

Cancer Inhalation Intake   (Age 0 - 6) = 2.74E-03 Noncancer Inhalation Intake = 3.84E-02

Mutagenic Chemicals

Cancer Inhalation Intake  (Age 0 - 2) = 1.10E-03

Cancer Inhalation Intake   (Age 2 - 6) = 1.64E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

3/25/2010



TABLE 4.5.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - OLDER CHILD RECREATIONAL USERS - SOILS

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface Soil/Subsurface Soil

Exposure Medium:  Surface/Subsurface Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational User Older Child MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 1991

CF3 Conversion Factor 3 0.000001 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless -- BW x AT

EF Exposure Frequency 14 days/year (1)

ED Exposure Duration 5 years (2), USEPA, 1989, 2005

BW Body Weight 45 kg USEPA, 1997

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989

Dermal Recreational User Older Child MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg --

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.07 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 14 days/year (1)

ED Exposure Duration 5 years (2), USEPA, 1989, 2005

BW Body Weight 45 kg USEPA, 1989

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989

Notes:

1 - Professional judhment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from 

     Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 6.09E-09 Cancer Dermal Intake = 2.43E-08

Mutagenic Chemicals

Cancer Ingestion Intake = 6.09E-09 Cancer Dermal Intake = 2.43E-08

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 8.52E-08 Noncancer Dermal Intake = 3.40E-07

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

3/25/2010



TABLE 4.6.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - OLDER CHILD RECREATIONAL USERS - SOILS TO AIR

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface/Subsurface Soil

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Recreational User Older Child MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a   Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 24 hours/day (1) CA x ET x EF x ED 

EF Exposure Frequency 14 days/year (1) AT x 24 hours/day

ED Exposure Duration 5 years (2), USEPA, 1989, 2005

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010

Notes:

1 - Professional judgment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from 

     Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  USEPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssl1.shtml.  Site-specific value for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals

Cancer Inhalation Intake = 2.74E-03 Noncancer Inhalation Intake = 3.84E-02

Mutagenic Chemicals

Cancer Inhalation Intake = 2.74E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

3/25/2010



TABLE 4.7.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - ADULT RECREATIONAL USERS - SOILS

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface Soil/Subsurface Soil

Exposure Medium:  Surface/Subsurface Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational User Adult MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 1991

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless -- BW x AT

EF Exposure Frequency 14 days/year (1)

ED Exposure Duration 5 years (2), USEPA, 1989, 2005

BW Body Weight 70 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989

Dermal Recreational User Adult MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.07 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 14 days/year (1)

ED Exposure Duration 5 years (2), USEPA, 1989, 2005

BW Body Weight 70 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989

Notes:

1 - Professional judgment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from 

     Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  EPA/540/1-86/060.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 3.91E-09 Cancer Dermal Intake = 1.56E-08

Mutagenic Chemicals

Cancer Ingestion Intake = 3.91E-09 Cancer Dermal Intake = 1.56E-08

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 5.48E-08 Noncancer Dermal Intake = 2.19E-07

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

3/25/2010



TABLE 4.8.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - ADULT RECREATIONAL USERS - SOILS TO AIR

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface/Subsurface Soil

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Recreational User Adult MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a   Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 24 hours/day (1) CA x ET x EF x ED 

EF Exposure Frequency 14 days/year (1) AT x 24 hours/day

ED Exposure Duration 5 years (2), USEPA, 1989, 2005

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010

Notes:

1 - Professional judgment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from 

     Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  USEPA/540/1-86/060.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssl1.shtml.  Site-specific value for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals Noncarcinogenic Chemicals

Cancer Inhalation Intake = 2.74E-03 Noncancer Inhalation Intake = 3.84E-02

Mutagenic Chemicals

Cancer Inhalation Intake = 2.74E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

3/25/2010



TABLE 4.9.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Medium:  Surface Soil

Exposure Medium:  Surface Soil

      

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Units Value Rationale/ Value Rationale/ Intake Equation/
Code Reference Reference Model Name

Child Adult

Ingestion Lifelong Recreational User Lifelong MRP Site 1 CS Chemical concentration in soil mg/kg Max or 95% UCL USEPA, 2002a Max or 95% UCL USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate mg/day 200 USEPA, 1991 100 USEPA, 1997

CF3 Conversion Factor 3 kg/mg 0.000001 -- 0.000001 -- Cs x IRS x CF3 x FI x EF x ED

FI Fraction Ingested unitless 1 -- 1 -- BW x AT

EF Exposure Frequency days/year 14 (1) 14 (1)

ED1 Exposure Duration years 2 (2), USEPA, 1989, 2005 10 (2), USEPA, 1989, 2005

ED2 Exposure Duration years 4 (2), USEPA, 1989, 2005 14 (2), USEPA, 1989, 2005

BW Body Weight kg 15 USEPA, 1991 70 USEPA, 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, 1991 8,760 USEPA, 1991

Dermal Lifelong Recreational User Lifelong MRP Site 1 CS Chemical concentration in soil mg/kg Max or 95% UCL USEPA, 2002 Max or 95% UCL USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 kg/mg 0.000001 -- 0.000001 --

SA Skin Surface Available for Contact cm2 2,800 USEPA, 2004 5,700 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor mg/cm2/event 0.20 USEPA, 2004 0.07 USEPA, 2004 BW x AT

DABS Absorption Factor unitless Chemical Specific USEPA, 2004 Chemical Specific USEPA, 2004

EV Events Frequency events/day 1 USEPA, 2004 1 USEPA, 2004

EF Exposure Frequency days/year 14 (1) 14 (1)

ED1 Exposure Duration years 2 (2), USEPA, 1989, 2005 10 (2), USEPA, 1989, 2005

ED2 Exposure Duration years 4 (2), USEPA, 1989, 2005 14 (2), USEPA, 1989, 2005

BW Body Weight kg 15 USEPA, 1991 70 USEPA, 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, 1991 8,760 USEPA, 1991

Notes:

1 - Professional judgment.

2 - Adults will be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals.  For chemicals that act via the mutagenic mode of action, residential adults will be evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

    with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Carcinogenic Chemicals

Cancer Ingestion Intake (Age 0-2) = 1.46E-08 Cancer Dermal Intake (Age 0-2) = 4.09E-08

Cancer Ingestion Intake (Age 2-6) = 2.92E-08 Cancer Dermal Intake (Age 2-6) = 8.18E-08

Cancer Ingestion Intake (Age 6-16 ) = 7.83E-09 Cancer Dermal Intake (Age 6-16) = 3.12E-08

Cancer Ingestion Intake (Age 16-30) = 1.10E-08 Cancer Dermal Intake (Age 16-30) = 4.37E-08

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 5.11E-07 Noncancer Dermal Intake = 1.43E-06

3/25/2010



TABLE 4.10.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Medium:  Surface Soil

Exposure Medium:  Air

      

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Units Value Rationale/ Value Rationale/ Intake Equation/
Code Reference Reference Model Name

Child Adult

Inhalation Lifelong Recreational User Lifelong MRP Site 1 CA Chemical concentration in air mg/m3 Calculated USEPA, 2002a Calculated USEPA, 2002a Exposure Concentration (mg/m3) =

Cs Chemical concentration in soil mg/kg Max or 95% UCL USEPA, 2002b Max or 95% UCL USEPA, 2002b

ET Exposure Time hours/day 24 USEPA, 1991 24 (1) CA x ET x EF x ED 

EF Exposure Frequency days/year 14 (1) 14 (1) AT x  24 hours/day

ED1 Exposure Duration years 2 (2), USEPA, 1989, 2005 10 (2), USEPA, 1989, 2005

ED2 Exposure Duration years 4 (2), USEPA, 1989, 2005 14 (2), USEPA, 1989, 2005 CA = (1/PEF + 1/VF) x Cs

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989

AT-N Averaging Time (Non-Cancer) days 2190 USEPA, 1991 8760 USEPA, 1991

PEF Particulate Emission Factor m3/kg 1.10E+10 USEPA 2004 1.10E+10 USEPA 2010

VF Volatilization  Factor m3/kg Chemical-specific USEPA, 2002a Chemical-specific USEPA, 2002a

Q/C Inverse of mean concentration at g/m2-s per 73.95045 USEPA 2008 73.95045 USEPA 2008

center of source kg/m3

FD dispersion correction factor unitless 1 USEPA,  2002 1 USEPA,  2002

Ut Equivalent threshold of wind velocity at 7m. m/sec 11.32 USEPA 2008 11.32 USEPA 2008

Um Mean annual windspeed m/sec 3.84 USEPA 2008 3.84 USEPA 2008

V Fraction of vegetative cover unitless 0.5 USEPA 2008 0.5 USEPA 2008

F(x) Function dependent of Um/Ut unitless 0.0345 USEPA 2008 0.0345 USEPA 2008

Notes:

1 - Professional judgment.

2 - Adults will be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals.  For chemicals that act via the mutagenic mode of action, residential adults will be evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

    with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  USEPA/540/1-86/060.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://risk.lsd.ornl.gov/calc_start.htm.  Site-specific values for Hartford, Connecticut.

Unit Intake Calculations

Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Carcinogenic Chemicals

Cancer Inhalation Intake (Ages 0-2) = 1.10E-03

Cancer Inhalation Intake (Ages 2-6) = 2.19E-03

Cancer Inhalation Intake (Ages 6-16) = 5.48E-03

Cancer Inhalation Intake (Ages 16-30) = 7.67E-03



TABLE 4.1.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - WORKERS - SOIL

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface Soil/Subsurface Soil

Exposure Medium:  Surface/Subsurface Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Workers Adult MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 50 mg/day USEPA, 1991

CF3 Conversion Factor 3 0.000001 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 0.125 unitless (1) BW x AT

EF Exposure Frequency 26 days/year (2)

ED Exposure Duration 9 years USEPA, 2004

BW Body Weight 70 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25550 days USEPA, 1991

AT-N Averaging Time (Non-Cancer) 3285 days USEPA, 1989

Dermal Workers Adult MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg --

SA Skin Surface Available for Contact 3300 cm2 USEPA, 1997 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.02 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day (1)

EF Exposure Frequency 26 days/year (2)

ED Exposure Duration 9 years USEPA, 1993

BW Body Weight 70 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25550 days USEPA, 1991

AT-N Averaging Time (Non-Cancer) 3285 days USEPA, 1989

Notes:

1 - Assumes exposure 1 hour out of 8 hour workday.

2 - Professional judgment.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 1991: Human Health Evaluation Manual, Supplemental uidance: Standard Default Exposure Factors. OSWER 9285.6-03.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EV x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 8.18E-10 Cancer Dermal Intake = 8.64E-09

Noncancer Ingestion Intake = 6.36E-09 Noncancer Dermal Intake = 6.72E-08

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

3/25/2010



TABLE 4.2.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - WORKERS - SOIL TO AIR

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface/Subsurface Soil

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Workers Adult MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a   Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 1 hours/day (1) CA x ET x EF x ED 

EF Exposure Frequency 26 days/year (2) AT x 24 hours/day

ED Exposure Duration 9 years USEPA, 2004

AT-C Averaging Time (Cancer) 25550 days USEPA, 1991 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 3285 days USEPA, 1989

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010

Notes:

1 - Assumes exposure 1 hour out of 8 hour workday.

2 - Professional judgment.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  USEPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental uidance: Standard Default Exposure Factors. OSWER 9285.6-03.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssl1.shtml.  Site-specific value for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Cancer Inhalation Intake = 3.82E-04 Noncancer Inhalation Intake = 2.97E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

3/25/2010



TABLE 4.3.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CHILD RECREATIONAL USERS - SOILS

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface Soil/Subsurface Soil

Exposure Medium:  Surface/Subsurface Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational User Child MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 1993

CF3 Conversion Factor 3 0.000001 kg/mg -- CSs x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless -- BW x AT

EF Exposure Frequency 7 days/year (1)

ED1 Exposure Duration  (Age 0 - 2) 2 years (1,2) USEPA, 2005

ED2 Exposure Duration  (Age 2 - 6) 3 years (1,2) USEPA, 2005

BW Body Weight 15 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25550 days USEPA, 1991

AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989

Dermal Recreational User Child MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg --

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.04 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day (1)

EF Exposure Frequency 7 days/year (1)

ED1 Exposure Duration  (Age 0 - 2) 2 years (1,2) USEPA, 2005

ED2 Exposure Duration  (Age 2 - 6) 3 years (1,2) USEPA, 2005

BW Body Weight 15 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25550 days USEPA, 1991

AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989

Notes:

1 - Professional judgment.

2 - Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals.  For chemicals that act via the mutagenic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

    with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 9.13E-09 Cancer Dermal Intake = 1.02E-08

Mutagenic Chemicals

Cancer Ingestion Intake  (Age 0 - 2) = 3.65E-09 Cancer Dermal Intake  (Age 0 - 2) = 4.09E-09

Cancer Ingestion Intake  (Age 2 - 6) = 5.48E-09 Cancer Dermal Intake   (Age 2 - 6) = 6.14E-09

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 1.28E-07 Noncancer Dermal Intake = 1.43E-07

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

3/25/2010



TABLE 4.4.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CHILD RECREATIONAL USERS - SOILS TO AIR

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface/Subsurface Soil

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Recreational User Child MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a   Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 24 hours/day (1) CA x ET x EF x ED 

EF Exposure Frequency 7 days/year (1) AT x 24 hours/day

ED1 Exposure Duration  (Age 0 - 2) 2 years (1,2) USEPA, 2005

ED2 Exposure Duration  (Age 2 - 6) 3 years (1,2) USEPA, 2005

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1991 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010

Notes:

1 - Professional judgment.

2 - Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals.  For chemicals that act via the mutagenic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

    with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  USEPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssl1.shtml.  Site-specific value for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals

Cancer Inhalation Intake = 1.37E-03 Noncancer Inhalation Intake = 1.92E-02

Mutagenic Chemicals

Cancer Inhalation Intake  (Age 0 - 2) = 5.48E-04

Cancer Inhalation Intake   (Age 2 - 6) = 8.22E-04

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

3/25/2010



TABLE 4.5.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - OLDER CHILD RECREATIONAL USERS - SOILS

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface Soil/Subsurface Soil

Exposure Medium:  Surface/Subsurface Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational User Older Child MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 50 mg/day USEPA, 1993

CF3 Conversion Factor 3 0.000001 kg/mg -- CSs x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless -- BW x AT

EF Exposure Frequency 7 days/year (1)

ED Exposure Duration 5 years (1,2), USEPA, 2005

BW Body Weight 45 kg USEPA, 1997

AT-C Averaging Time (Cancer) 25550 days USEPA, 1991

AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989

Dermal Recreational User Older Child MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg --

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 1997 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.01 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 7 days/year (1)

ED Exposure Duration 5 years (1,2), USEPA, 2005

BW Body Weight 45 kg USEPA, 1997

AT-C Averaging Time (Cancer) 25550 days USEPA, 1991

AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989

Notes:

1 - Professional judhment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from 

     Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 1.52E-09 Cancer Dermal Intake = 1.74E-09

Mutagenic Chemicals

Cancer Ingestion Intake = 1.52E-09 Cancer Dermal Intake = 1.74E-09

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 2.13E-08 Noncancer Dermal Intake = 2.43E-08

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

3/25/2010



TABLE 4.6.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - OLDER CHILD RECREATIONAL USERS - SOILS TO AIR

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface/Subsurface Soil

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Recreational User Older Child MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a   Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 24 hours/day (1) CA x ET x EF x ED 

EF Exposure Frequency 7 days/year (1) AT x 24 hours/day

ED Exposure Duration 5 years (1,2) USEPA, 2005

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1991 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010

Notes:

1 - Professional judgment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from 

     Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  USEPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssl1.shtml.  Site-specific value for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals

Cancer Inhalation Intake = 1.37E-03 Noncancer Inhalation Intake = 1.92E-02

Mutagenic Chemicals

Cancer Inhalation Intake = 1.37E-03

Cancer Inhalation Intake  = 0.00E+00

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

3/25/2010



TABLE 4.7.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - ADULT RECREATIONAL USERS - SOILS

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface Soil/Subsurface Soil

Exposure Medium:  Surface/Subsurface Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational User Adult MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 50 mg/day USEPA, 1993

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless -- BW x AT

EF Exposure Frequency 7 days/year (1)

ED Exposure Duration 5 years (2), USEPA, 2005

BW Body Weight 70 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1991

AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989

Dermal Recreational User Adult MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 1997 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.01 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 7 days/year (1)

ED Exposure Duration 5 years (2), USEPA, 2005

BW Body Weight 70 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1991

AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989

Notes:

1 - Professional judgment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from 

     Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  EPA/540/1-86/060.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 9.78E-10 Cancer Dermal Intake = 1.12E-09

Mutagenic Chemicals

Cancer Ingestion Intake = 9.78E-10 Cancer Dermal Intake = 1.12E-09

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 1.37E-08 Noncancer Dermal Intake = 1.56E-08

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

3/25/2010



TABLE 4.8.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - ADULT RECREATIONAL USERS - SOILS TO AIR

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface/Subsurface Soil

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Recreational User Adult MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a   Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 24 hours/day (1) CA x ET x EF x ED 

EF Exposure Frequency 7 days/year (1) AT x 24 hours/day

ED Exposure Duration 5 years (2), USEPA,  2005

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2004

Notes:

1 - Professional judgment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from 

     Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  USEPA/540/1-86/060.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssl1.shtml.  Site-specific value for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals Noncarcinogenic Chemicals

Cancer Inhalation Intake = 1.37E-03 Noncancer Inhalation Intake = 1.92E-02

Mutagenic Chemicals

Cancer Inhalation Intake = 1.37E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

3/25/2010



TABLE 4.9.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Medium:  Surface Soil

Exposure Medium:  Surface Soil

      

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Units Value Rationale/ Value Rationale/ Intake Equation/
Code Reference Reference Model Name

Child Adult

Ingestion Lifelong Recreational User Lifelong MRP Site 1 CS Chemical concentration in soil mg/kg Max or 95% UCL USEPA, 2002 Max or 95% UCL USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate mg/day 100 USEPA, 1993 50 USEPA, 1993

CF3 Conversion Factor 3 kg/mg 0.000001 -- 0.000001 -- Cs x IRS x CF3 x FI x EF x ED

FI Fraction Ingested unitless 1 -- 1 -- BW x AT

EF Exposure Frequency days/year 7 (1) 7 (1)

ED1 Exposure Duration (Age 6 - 16) years 1 (1,2) USEPA, 2005 2 (2), USEPA, 2005

ED2 Exposure Duration (Age 16 - 30) years 1 (1,2) USEPA, 2005 5 (2), USEPA, 2005

BW Body Weight kg 15 USEPA, 1991 70 USEPA, 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1991

AT-N Averaging Time (Non-Cancer) days 730 USEPA, 1991 2,555 USEPA, 1989

Dermal Lifelong Recreational User Lifelong MRP Site 1 CS Chemical concentration in soil mg/kg Max or 95% UCL USEPA, 2002 Max or 95% UCL USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 kg/mg 0.000001 -- 0.000001 --

SA Skin Surface Available for Contact cm2 2,800 USEPA, 1997 5,700 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor mg/cm2/event 0.04 USEPA, 2004 0.01 USEPA, 2004 BW x AT

DABS Absorption Factor unitless Chemical Specific USEPA, 2004 Chemical Specific USEPA, 2004

EV Events Frequency events/day 1 USEPA, 2004 1 USEPA, 2004

EF Exposure Frequency days/year 7 (1) 7 (1)

ED1 Exposure Duration (Age 6 - 16) years 1 (1,2) USEPA, 2005 2 (2), USEPA, 2005

ED2 Exposure Duration (Age 16 - 30) years 1 (1,2) USEPA, 2005 5 (2), USEPA, 2005

BW Body Weight kg 15 USEPA, 1991 70 USEPA, 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1991

AT-N Averaging Time (Non-Cancer) days 730 USEPA, 1991 2,555 USEPA, 1989

Notes:

2 - Adults will be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals.  For chemicals that act via the mutagenic mode of action, residential adults will be evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

    with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Carcinogenic Chemicals

Cancer Ingestion Intake (Age 0-2) = 1.83E-09 Cancer Dermal Intake (Age 0-2) = 2.05E-09

Cancer Ingestion Intake (Age 2-6) = 1.83E-09 Cancer Dermal Intake (Age 2-6) = 2.05E-09

3/25/2010



TABLE 4.10.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Medium:  Surface Soil

Exposure Medium:  Air

      

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Units Value Rationale/ Value Rationale/ Intake Equation/
Code Reference Reference Model Name

Child Adult

Inhalation Lifelong Recreational User Lifelong MRP Site 1 CA Chemical concentration in air mg/m3 Calculated USEPA, 2002a Calculated USEPA, 2002a Exposure Concentration (mg/m3) =

Cs Chemical concentration in soil mg/kg Max or 95% UCL USEPA, 2002b Max or 95% UCL USEPA, 2002b

ET Exposure Time hours/day 24 (1) 24 (1) CA x ET x EF x ED 

EF Exposure Frequency days/year 7 (1) 7 (1) AT x  24 hours/day

ED1 Exposure Duration years 1 (2), USEPA, 2005 2 (1,2) USEPA, 2005

ED2 Exposure Duration years 1 (2), USEPA, 2005 5 (1,2) USEPA, 2005

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1991 25,550 USEPA, 1991 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) days 730 USEPA, 1989 2555 USEPA, 1989

PEF Particulate Emission Factor m3/kg 1.10E+10 USEPA 2010 1.10E+10 USEPA 2010

VF Volatilization  Factor m3/kg Chemical-specific USEPA, 2002a Chemical-specific USEPA, 2002a

Q/C Inverse of mean concentration at g/m2-s per 73.95045 USEPA 2008 73.95045 USEPA 2008

center of source kg/m3

FD dispersion correction factor unitless 1 USEPA,  2002 1 USEPA,  2002

Ut Equivalent threshold of wind velocity at 7m. m/sec 11.32 USEPA 2008 11.32 USEPA 2008

Um Mean annual windspeed m/sec 3.84 USEPA 2008 3.84 USEPA 2008

V Fraction of vegetative cover unitless 0.5 USEPA 2008 0.5 USEPA 2008

F(x) Function dependent of Um/Ut unitless 0.0345 USEPA 2008 0.0345 USEPA 2008

Notes:

1 - Professional judgment.

2 - Adults will be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals.  For chemicals that act via the mutagenic mode of action, residential adults will be evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

    with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  USEPA/540/1-86/060.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://risk.lsd.ornl.gov/calc_start.htm.  Site-specific values for Hartford, Connecticut.

Unit Intake Calculations

Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Carcinogenic Chemicals

Cancer Inhalation Intake (Ages 0-2) = 2.74E-04

Cancer Inhalation Intake (Ages 2-6) = 2.74E-04

Cancer Inhalation Intake (Ages 6-16) = 5.48E-04

Cancer Inhalation Intake (Ages 16-30) = 1.37E-03
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TABLE 5.1
NON-CANCER TOXICITY DATA -- ORAL/DERMAL

MRP SITE 1
CARR POINT, PORTSMOUTH, RHODE ISLAND

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal(2) Primary Combined RfD:Target Organ(s)
of  Potential Subchronic Efficiency Target Uncertainty/Modifying

Concern Value Units for Dermal(1) Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

Semivolatile Organic Compounds
Benzo(a)pyrene NA NA NA NA NA NA NA NA NA NA

Benzo(g,h,i)perylene(3) Chronic 3.0E-02 mg/kg/day 1 3.0E-02 mg/kg/day Kidney 3000/1 IRIS 3/8/2010

Fluoranthene Chronic 4.0E-02 mg/kg/day 1 4.0E-02 mg/kg/day Liver 3000/1 IRIS 3/8/2010
Naphthalene Chronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day Body Weight 3000/1 IRIS 3/8/2010

Phenanthrene(3) Chronic 3.0E-02 mg/kg/day 1 3.0E-02 mg/kg/day Kidney 3000/1 IRIS 3/8/2010

Pyrene Chronic 3.0E-02 mg/kg/day 1 3.0E-02 mg/kg/day Kidney 3000/1 IRIS 3/8/2010
Explosives
Nitroglycerin Chronic 1.0E-04 mg/kg/day 1 1.0E-04 mg/kg/day Cardiovascular System NA PPRTV 12/2009
Inorganics
Aluminum Chronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day Central Nervous System 100 PPRTV 10/23/2006
Arsenic Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Skin, Cardiovascular System 3/1 IRIS 3/8/2010

Chromium(4) Chronic 3.0E-03 mg/kg/day 0.025 7.5E-05 mg/kg/day Fetotoxicity, Gastrointestinal 
System, Bone

300/3 IRIS 3/8/2010

Cobalt Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Blood NA PPRTV 12/2009
Iron Chronic 7.0E-01 mg/kg/day 1 7.0E-01 mg/kg/day Gastrointestinal System 1.5 PPRTV 9/11/2006

Manganese(5) Chronic 2.4E-02 mg/kg/day 0.04 9.6E-04 mg/kg/day Central Nervous System 1 IRIS 3/8/2010

Notes: Definitions:
1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for IRIS = Integrated Risk Information System.
        Dermal Risk Assessment) Interim. EPA/540/R/99/005. NA = Not Available.
2 -  Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal. PPRTV = Provisional Peer Reviewed Toxicity Values.
3 - Values are for pyrene.
4 - Values are for hexavalent chromium.
5 - Adjusted IRIS value in accordance with USEPA Region I Risk Update Number 4, November 1996.
Unless otherwise noted PPRTV values are from the USEPA Regions 3, 6, and 9 Regional Screening Level Table, December, 2009.
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TABLE 5.2
NON-CANCER TOXICITY DATA -- INHALATION

MRP SITE 1
CARR POINT, PORTSMOUTH, RHODE ISLAND

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

of  Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)

(MM/DD/YYYY)

Semivolatile Organic Compounds

Benzo(a)pyrene NA NA NA NA NA NA NA NA NA

Benzo(g,h,i)perylene NA NA NA NA NA NA NA NA NA

Fluoranthene NA NA NA NA NA NA NA NA NA

Naphthalene Chronic 3.0E-03 mg/m3 8.6E-04 (mg/kg/day) Respiratory 3000/1 IRIS 3/8/2010

Phenanthrene NA NA NA NA NA NA NA NA NA

Pyrene NA NA NA NA NA NA NA NA NA

Explosives

Nitroglycerin NA NA NA NA NA NA NA NA NA

Inorganics

Aluminum Chronic 5.0E-03 mg/m3 1.4E-03 (mg/kg/day) Central Nervous System 300 PPRTV 10/23/2006

Arsenic Chronic 1.5E-05 mg/m3 4.3E-06 (mg/kg/day) NA NA Cal EPA 12/2009

Chromium(2) Chronic 1.0E-04 mg/m3 2.9E-05 (mg/kg/day) Lungs 300/1 IRIS 3/8/2010

Cobalt Chronic 6.0E-06 mg/m3 1.7E-06 (mg/kg/day) Lungs NA PPRTV 12/2009

Iron NA NA NA NA NA NA NA NA NA

Manganese Chronic 5.0E-05 mg/m3
1.4E-05 (mg/kg/day) Central Nervous System 1000/1 IRIS 3/8/2010

Notes:
1  - Extrapolated RfD = RfC *20m3/day / 70 kg
2 - Values are for hexavalent chromium.
Definitions:
IRIS = Integrated Risk Information System
NA = Not Applicable
PPRTV = Provisional Peer Reviewed Toxicity Values.
Cal EPA = California Environmental Protection Agency.

Unless otherwise noted Cal EPA and PPRTV values are from the USEPA Regions 3, 6, and 9 Regional Screening Level Table, December, 2009.
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TABLE 6.1
CANCER TOXICITY DATA -- ORAL/DERMAL

MRP SITE 1
CARR POINT, PORTSMOUTH, RHODE ISLAND

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

Concern Value Units for Dermal(1) Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Semivolatile Organic Compounds
Benzo(a)pyrene(3) 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 3/8/2010

Benzo(g,h,i)perylene NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 3/8/2010

Fluoranthene NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 3/8/2010

Naphthalene NA NA NA NA NA C / Inadequate data of carcinogenicity in 
humans

IRIS 3/8/2010

Phenanthrene NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 3/8/2010

Pyrene NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 3/8/2010

Explosives
Nitroglycerin 1.7E-02 (mg/kg/day)-1 1 1.7E-02 (mg/kg/day)-1 NA PPRTV 12/2009
Inorganics
Aluminum NA NA NA NA NA NA NA NA
Arsenic 1.5E+00 (mg/kg/day)-1 1 1.5E+00 (mg/kg/day)-1 A IRIS 3/8/2010

Chromium 5.0E-01 (mg/kg/day)-1 0.025 2.0E+01 (mg/kg/day)-1 D / Not classifiable as to human carcinogenicity IRIS 3/8/2010

Cobalt NA NA NA NA NA NA NA NA
Iron NA NA NA NA NA NA NA NA

Manganese NA NA NA NA NA D (Not classifiable as to human carcinogenicity) IRIS 3/8/2010

Notes:
1 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance
     for Dermal Risk Assessment) Interim. EPA/540/R/99/005.
2 -  Adjusted cancer slope factor for dermal = 
     Oral cancer slope factor / Oral Absorption Efficiency for Dermal.
3 - The carcinogenic PAHs are considered to act via the mutagenic mode of action.  These chemicals are evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility
      from Early-Life Exposure to Carcinogens (2005).
IRIS = Integrated Risk Information System.
NA = Not Available.
PPRTV = Provisional Peer Reviewed Toxicity Values.
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TABLE 6.2
CANCER TOXICITY DATA -- INHALATION

MRP SITE 1
CARR POINT, PORTSMOUTH, RHODE ISLAND

Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF

of Potential Slope Factor(1) Cancer Guideline  

Concern Value Units Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Semivolatile Organic Compounds

Benzo(a)pyrene(2) 1.1E-03 (ug/m3)-1 3.9E+00 (mg/kg/day)-1 B2 / Probable human carcinogen Cal EPA 12/2009

Benzo(g,h,i)perylene NA NA NA NA D / Not classifiable as to human 
carcinogenicity

IRIS 3/8/2010

Fluoranthene NA NA NA NA D / Not classifiable as to human 
carcinogenicity

IRIS 3/8/2010

Naphthalene 3.4E-05 (ug/m3)-1 1.2E-01 (mg/kg/day)-1 C/ Possible Human Carcinogen Cal EPA 12/2009

Phenanthrene NA NA NA NA D / Not classifiable as to human 
carcinogenicity

IRIS 3/8/2010

Pyrene NA NA NA NA D / Not classifiable as to human 
carcinogenicity

IRIS 3/8/2010

Explosives

Nitroglycerin NA NA NA NA NA NA NA

Inorganics

Aluminum NA NA NA NA NA NA NA
Arsenic 4.3E-03 (ug/m3)-1 1.5E+01 (mg/kg/day)-1 A / Known human carcinogen IRIS 3/8/2010

Chromium(3) 8.4E-02 (ug/m3)-1 2.9E+02 (mg/kg/day)-1 A / Known human carcinogen IRIS 3/8/2010

Cobalt 9.0E-03 (ug/m3)-1 3.2E+01 (mg/kg/day)-1 NA PPRTV 12/2009

Iron NA NA NA NA NA NA NA

Manganese NA NA NA NA
D / Not classifiable as to human 

carcinogenicity
IRIS 3/8/2010

Notes:

1 - Inhalation CSF = Unit Risk * 70 kg / 20m3/day x 1000 ug/mg.

2 - The carcinogenic PAHs are considered to act via the mutagenic mode of action.  These chemicals are evaluated in accordance with USEPA's Supplemental Guidance for 

      Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

3 - Values are for hexavalent chromium.

Definitions:

IRIS = Integrated Risk Information System.

NA = Not Available.

Unless otherwise noted Cal EPA and PPRTV values are from the USEPA Regions 3, 6, and 9 Regional Screening Level Table, December, 2009.
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Workers

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 1.2E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 8.8E-06 3.4E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 5.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00005

Fluoranthene 182 mg/kg 8.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00006

Naphthalene 1.90 mg/kg 8.6E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.4E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000001

Phenanthrene 117 mg/kg 5.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00005

Pyrene 196 mg/kg 8.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00008

Aluminum 13400 mg/kg 6.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0002

Arsenic 15.1 mg/kg 6.9E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.0E-07 1.9E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0006

Chromium 19.4 mg/kg 8.8E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 4.4E-08 2.5E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00008

Cobalt 15.3 mg/kg 7.0E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.9E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0006

Iron 31200 mg/kg 1.4E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0006

Lead 130 mg/kg 5.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 2.5E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.9E-06 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.00005

Exp. Route Total 9.0E-06 0.002

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 1.0E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 7.6E-06 2.9E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 4.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00005

Fluoranthene 182 mg/kg 7.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00005

Naphthalene 1.90 mg/kg 7.4E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000001

Phenanthrene 117 mg/kg 4.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00004

Pyrene 196 mg/kg 7.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00007

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 1.4E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.0E-08 3.8E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 7.6E-06 0.0003

Exposure Point Total 1.7E-05 0.003

Exposure Medium Total 1.7E-05 0.003

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 2.6E-11 (mg/m3) 1.1E-03 (ug/m3)-1 2.8E-11 7.2E-11 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 1.2E-11 (mg/m3) NA (ug/m3)-1 - - 3.4E-11 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 1.8E-11 (mg/m3) NA (ug/m3)-1 - - 4.9E-11 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 3.7E-08 (mg/m3) 3.4E-05 (ug/m3)-1 1.3E-09 1.0E-07 (mg/m3) 3.0E-03 (mg/m3) 0.00003

Phenanthrene 3.5E-4 mg/m3 3.7E-07 (mg/m3) NA (ug/m3)-1 - - 1.0E-06 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 1.9E-11 (mg/m3) NA (ug/m3)-1 - - 5.3E-11 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 1.3E-09 (mg/m3) NA (ug/m3)-1 - - 3.6E-09 (mg/m3) 5.0E-03 (mg/m3) 0.0000007

Arsenic 1.4E-9 mg/m3 1.5E-12 (mg/m3) 4.3E-03 (ug/m3)-1 6.3E-12 4.1E-12 (mg/m3) 1.5E-05 (mg/m3) 0.0000003

Chromium 1.8E-9 mg/m3 1.9E-12 (mg/m3) 8.4E-02 (ug/m3)-1 1.6E-10 5.2E-12 (mg/m3) 1.0E-04 (mg/m3) 0.00000005

Cobalt 1.4E-9 mg/m3 1.5E-12 (mg/m3) 9.0E-03 (ug/m3)-1 1.3E-11 4.1E-12 (mg/m3) 6.0E-06 (mg/m3) 0.0000007

Iron 2.8E-6 mg/m3 3.0E-09 (mg/m3) NA (ug/m3)-1 - - 8.4E-09 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 1.3E-11 (mg/m3) NA (ug/m3)-1 - - 3.5E-11 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 5.2E-11 (mg/m3) NA (ug/m3)-1 - - 1.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.000003

Exp. Route Total 1.5E-09 0.00004

Exposure Point Total 1.5E-09 0.00004

Exposure Medium Total 1.5E-09 0.00004

Medium Total 1.7E-05 0.003

Total of Receptor Risks Across All Media  1.7E-05 Total of Receptor Hazards Across All Media  0.003
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TABLE 7.2.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 5.6E-05 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.1E-04 1.4E-04 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 4.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.4E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.002

Fluoranthene 182 mg/kg 6.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 9.3E-05 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.002

Naphthalene 1.90 mg/kg 6.9E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 9.7E-07 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.00005

Phenanthrene 117 mg/kg 4.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.0E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.002

Pyrene 196 mg/kg 7.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-04 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.003

Aluminum 13400 mg/kg 4.9E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 6.9E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.007

Arsenic 15.1 mg/kg 5.5E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 8.3E-07 7.7E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.03

Chromium 19.4 mg/kg 4.1E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 2.1E-06 9.9E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.003

Cobalt 15.3 mg/kg 5.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 7.8E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.03

Iron 31200 mg/kg 1.1E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.02

Lead 130 mg/kg 4.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.6E-05 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 2.0E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-04 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.002

Exp. Route Total 4.1E-04 0.10

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 2.1E-05 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.5E-04 5.0E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0008

Fluoranthene 182 mg/kg 2.4E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 3.4E-05 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.0008

Naphthalene 1.90 mg/kg 2.5E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.5E-07 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.00002

Phenanthrene 117 mg/kg 1.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.2E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0007

Pyrene 196 mg/kg 2.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 3.6E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.001

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 4.6E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.0E-08 6.5E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.002

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 1.5E-04 0.006

Exposure Point Total 5.6E-04 0.1

Exposure Medium Total 5.6E-04 0.1

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 3.8E-10 (mg/m3) 1.1E-03 (ug/m3)-1 4.2E-10 9.3E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 3.1E-11 (mg/m3) NA (ug/m3)-1 - - 4.4E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 4.5E-11 (mg/m3) NA (ug/m3)-1 - - 6.3E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 9.6E-08 (mg/m3) 3.4E-05 (ug/m3)-1 3.3E-09 1.3E-06 (mg/m3) 3.0E-03 (mg/m3) 0.0004

Phenanthrene 3.5E-4 mg/m3 9.5E-07 (mg/m3) NA (ug/m3)-1 - - 1.3E-05 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 4.9E-11 (mg/m3) NA (ug/m3)-1 - - 6.8E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 3.3E-09 (mg/m3) NA (ug/m3)-1 - - 4.7E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000009

Arsenic 1.4E-9 mg/m3 3.8E-12 (mg/m3) 4.3E-03 (ug/m3)-1 1.6E-11 5.3E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000004

Chromium 1.8E-9 mg/m3 2.8E-11 (mg/m3) 8.4E-02 (ug/m3)-1 2.4E-09 6.8E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000007

Cobalt 1.4E-9 mg/m3 3.8E-12 (mg/m3) 9.0E-03 (ug/m3)-1 3.4E-11 5.3E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000009

Iron 2.8E-6 mg/m3 7.8E-09 (mg/m3) NA (ug/m3)-1 - - 1.1E-07 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 3.2E-11 (mg/m3) NA (ug/m3)-1 - - 4.5E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 1.4E-10 (mg/m3) NA (ug/m3)-1 - - 1.9E-09 (mg/m3) 5.0E-05 (mg/m3) 0.00004

Exp. Route Total 6.1E-09 0.0005

Exposure Point Total 6.1E-09 0.0005

Exposure Medium Total 6.1E-09 0.0005

Medium Total 5.6E-04 0.1

Total of Receptor Risks Across All Media  5.6E-04 Total of Receptor Hazards Across All Media  0.1

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.3.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Older Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 4.9E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.5E-05 2.3E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 7.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0004

Fluoranthene 182 mg/kg 1.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-05 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.0004

Naphthalene 1.90 mg/kg 1.2E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-07 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000008

Phenanthrene 117 mg/kg 7.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0003

Pyrene 196 mg/kg 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0006

Aluminum 13400 mg/kg 8.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.001

Arsenic 15.1 mg/kg 9.2E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.4E-07 1.3E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.004

Chromium 19.4 mg/kg 3.5E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.8E-07 1.7E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0006

Cobalt 15.3 mg/kg 9.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.004

Iron 31200 mg/kg 1.9E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.004

Lead 130 mg/kg 7.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-05 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 3.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.6E-05 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.0003

Exp. Route Total 3.6E-05 0.02

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 2.5E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.8E-05 1.2E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 4.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 5.6E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0002

Fluoranthene 182 mg/kg 5.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 8.0E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.0002

Naphthalene 1.90 mg/kg 6.0E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 8.4E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000004

Phenanthrene 117 mg/kg 3.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 5.2E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0002

Pyrene 196 mg/kg 6.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 8.7E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0003

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 1.1E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.7E-08 1.5E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0005

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 1.8E-05 0.001

Exposure Point Total 5.4E-05 0.02

Exposure Medium Total 5.4E-05 0.02

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 2.0E-10 (mg/m3) 1.1E-03 (ug/m3)-1 2.2E-10 9.3E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 3.1E-11 (mg/m3) NA (ug/m3)-1 - - 4.4E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 4.5E-11 (mg/m3) NA (ug/m3)-1 - - 6.3E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 9.6E-08 (mg/m3) 3.4E-05 (ug/m3)-1 3.3E-09 1.3E-06 (mg/m3) 3.0E-03 (mg/m3) 0.0004

Phenanthrene 3.5E-4 mg/m3 9.5E-07 (mg/m3) NA (ug/m3)-1 - - 1.3E-05 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 4.9E-11 (mg/m3) NA (ug/m3)-1 - - 6.8E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 3.3E-09 (mg/m3) NA (ug/m3)-1 - - 4.7E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000009

Arsenic 1.4E-9 mg/m3 3.8E-12 (mg/m3) 4.3E-03 (ug/m3)-1 1.6E-11 5.3E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000004

Chromium 1.8E-9 mg/m3 1.4E-11 (mg/m3) 8.4E-02 (ug/m3)-1 1.2E-09 6.8E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000007

Cobalt 1.4E-9 mg/m3 3.8E-12 (mg/m3) 9.0E-03 (ug/m3)-1 3.4E-11 5.3E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000009

Iron 2.8E-6 mg/m3 7.8E-09 (mg/m3) NA (ug/m3)-1 - - 1.1E-07 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 3.2E-11 (mg/m3) NA (ug/m3)-1 - - 4.5E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 1.4E-10 (mg/m3) NA (ug/m3)-1 - - 1.9E-09 (mg/m3) 5.0E-05 (mg/m3) 0.00004

Exp. Route Total 4.8E-09 0.0005

Exposure Point Total 4.8E-09 0.0005

Exposure Medium Total 4.8E-09 0.0005

Medium Total 5.4E-05 0.02

Total of Receptor Risks Across All Media  5.4E-05 Total of Receptor Hazards Across All Media  0.02

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.4.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 1.0E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 7.6E-06 1.5E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 4.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 6.9E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0002

Fluoranthene 182 mg/kg 7.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-05 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.0002

Naphthalene 1.90 mg/kg 7.4E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-07 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000005

Phenanthrene 117 mg/kg 4.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 6.4E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0002

Pyrene 196 mg/kg 7.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0004

Aluminum 13400 mg/kg 5.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 7.3E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0007

Arsenic 15.1 mg/kg 5.9E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 8.9E-08 8.3E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Chromium 19.4 mg/kg 7.6E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 3.8E-08 1.1E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0004

Cobalt 15.3 mg/kg 6.0E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 8.4E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Iron 31200 mg/kg 1.2E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.002

Lead 130 mg/kg 5.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 7.1E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 2.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 3.0E-05 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.0002

Exp. Route Total 7.7E-06 0.01

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 5.4E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.9E-06 7.6E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 2.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.6E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0001

Fluoranthene 182 mg/kg 3.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 5.2E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.0001

Naphthalene 1.90 mg/kg 3.9E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 5.4E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000003

Phenanthrene 117 mg/kg 2.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.3E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0001

Pyrene 196 mg/kg 4.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 5.6E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0002

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 7.1E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.1E-08 9.9E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 4.0E-06 0.0009

Exposure Point Total 1.2E-05 0.01

Exposure Medium Total 1.2E-05 0.01

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 6.6E-11 (mg/m3) 1.1E-03 (ug/m3)-1 7.3E-11 9.3E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 3.1E-11 (mg/m3) NA (ug/m3)-1 - - 4.4E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 4.5E-11 (mg/m3) NA (ug/m3)-1 - - 6.3E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 9.6E-08 (mg/m3) 3.4E-05 (ug/m3)-1 3.3E-09 1.3E-06 (mg/m3) 3.0E-03 (mg/m3) 0.0004

Phenanthrene 3.5E-4 mg/m3 9.5E-07 (mg/m3) NA (ug/m3)-1 - - 1.3E-05 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 4.9E-11 (mg/m3) NA (ug/m3)-1 - - 6.8E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 3.3E-09 (mg/m3) NA (ug/m3)-1 - - 4.7E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000009

Arsenic 1.4E-9 mg/m3 3.8E-12 (mg/m3) 4.3E-03 (ug/m3)-1 1.6E-11 5.3E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000004

Chromium 1.8E-9 mg/m3 4.8E-12 (mg/m3) 8.4E-02 (ug/m3)-1 4.1E-10 6.8E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000007

Cobalt 1.4E-9 mg/m3 3.8E-12 (mg/m3) 9.0E-03 (ug/m3)-1 3.4E-11 5.3E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000009

Iron 2.8E-6 mg/m3 7.8E-09 (mg/m3) NA (ug/m3)-1 - - 1.1E-07 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 3.2E-11 (mg/m3) NA (ug/m3)-1 - - 4.5E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 1.4E-10 (mg/m3) NA (ug/m3)-1 - - 1.9E-09 (mg/m3) 5.0E-05 (mg/m3) 0.00004

Exp. Route Total 3.8E-09 0.0005

Exposure Point Total 3.8E-09 0.0005

Exposure Medium Total 3.8E-09 0.0005

Medium Total 1.2E-05 0.01

Total of Receptor Risks Across All Media  1.2E-05 Total of Receptor Hazards Across All Media  0.01

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Lifelong Recreational User

Receptor Age:  Lifelong

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 7.1E-05 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.2E-04

Benzo(g,h,i)perylene 126 mg/kg 7.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Fluoranthene 182 mg/kg 1.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - -

Naphthalene 1.90 mg/kg 1.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Phenanthrene 117 mg/kg 7.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Pyrene 196 mg/kg 1.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - -

Aluminum 13400 mg/kg 8.4E-04 (mg/kg/day) NA (mg/kg/day)-1 - -

Arsenic 15.1 mg/kg 9.5E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.4E-06

Chromium 19.4 mg/kg 5.2E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 2.6E-06

Cobalt 15.3 mg/kg 9.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Iron 31200 mg/kg 2.0E-03 (mg/kg/day) NA (mg/kg/day)-1 - -

Lead 130 mg/kg 8.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Manganese 543 mg/kg 3.4E-05 (mg/kg/day) NA (mg/kg/day)-1 - -

Exp. Route Total 5.2E-04

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 2.7E-05 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.0E-04

Benzo(g,h,i)perylene 126 mg/kg 3.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Fluoranthene 182 mg/kg 4.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Naphthalene 1.90 mg/kg 4.9E-08 (mg/kg/day) NA (mg/kg/day)-1 - -

Phenanthrene 117 mg/kg 3.0E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Pyrene 196 mg/kg 5.0E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Arsenic 15.1 mg/kg 9.0E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.3E-07

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - -

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Exp. Route Total 2.0E-04

Exposure Point Total 7.2E-04

Exposure Medium Total 7.2E-04

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 1.0E-09 (mg/m3) 1.1E-03 (ug/m3)-1 1.1E-09

Benzo(g,h,i)perylene 1.1E-8 mg/m3 1.9E-10 (mg/m3) NA (ug/m3)-1 - -

Fluoranthene 1.7E-8 mg/m3 2.7E-10 (mg/m3) NA (ug/m3)-1 - -

Naphthalene 3.5E-5 mg/m3 5.8E-07 (mg/m3) 3.4E-05 (ug/m3)-1 2.0E-08

Phenanthrene 3.5E-4 mg/m3 5.7E-06 (mg/m3) NA (ug/m3)-1 - -

Pyrene 1.8E-8 mg/m3 2.9E-10 (mg/m3) NA (ug/m3)-1 - -

Aluminum 1.2E-6 mg/m3 2.0E-08 (mg/m3) NA (ug/m3)-1 - -

Arsenic 1.4E-9 mg/m3 2.3E-11 (mg/m3) 4.3E-03 (ug/m3)-1 9.7E-11

Chromium 1.8E-9 mg/m3 7.3E-11 (mg/m3) 8.4E-02 (ug/m3)-1 6.2E-09

Cobalt 1.4E-9 mg/m3 2.3E-11 (mg/m3) 9.0E-03 (ug/m3)-1 2.1E-10

Iron 2.8E-6 mg/m3 4.7E-08 (mg/m3) NA (ug/m3)-1 - -

Lead 1.2E-8 mg/m3 1.9E-10 (mg/m3) NA (ug/m3)-1 - -

Manganese 4.9E-8 mg/m3 8.1E-10 (mg/m3) NA (ug/m3)-1 - -

Exp. Route Total 2.7E-08

Exposure Point Total 2.7E-08

Exposure Medium Total 2.7E-08

Medium Total 7.2E-04

Total of Receptor Risks Across All Media  7.2E-04

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.1.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Workers

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 2.2E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.6E-06 1.7E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 8.0E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00003

Fluoranthene 182 mg/kg 1.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00003

Naphthalene 1.90 mg/kg 1.6E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000006

Phenanthrene 117 mg/kg 9.6E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 7.4E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00002

Pyrene 196 mg/kg 1.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00004

Aluminum 13400 mg/kg 1.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 8.5E-05 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.00009

Arsenic 15.1 mg/kg 1.2E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.9E-08 9.6E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Chromium 19.4 mg/kg 1.6E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 7.9E-09 1.2E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00004

Cobalt 15.3 mg/kg 1.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 9.7E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Iron 31200 mg/kg 2.6E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0003

Lead 130 mg/kg 1.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 8.3E-07 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 4.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.5E-06 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.00002

Exp. Route Total 1.6E-06 0.001

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 3.0E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.2E-06 2.3E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00004

Fluoranthene 182 mg/kg 2.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00004

Naphthalene 1.90 mg/kg 2.1E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000008

Phenanthrene 117 mg/kg 1.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00003

Pyrene 196 mg/kg 2.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00006

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 3.9E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 5.9E-09 3.0E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 2.2E-06 0.0003

Exposure Point Total 3.8E-06 0.001

Exposure Medium Total 3.8E-06 0.001

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 9.2E-12 (mg/m3) 1.1E-03 (ug/m3)-1 1.0E-11 7.2E-11 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 4.4E-12 (mg/m3) NA (ug/m3)-1 - - 3.4E-11 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 6.3E-12 (mg/m3) NA (ug/m3)-1 - - 4.9E-11 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 1.3E-08 (mg/m3) 3.4E-05 (ug/m3)-1 4.5E-10 1.0E-07 (mg/m3) 3.0E-03 (mg/m3) 0.00003

Phenanthrene 3.5E-4 mg/m3 1.3E-07 (mg/m3) NA (ug/m3)-1 - - 1.0E-06 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 6.8E-12 (mg/m3) NA (ug/m3)-1 - - 5.3E-11 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 4.6E-10 (mg/m3) NA (ug/m3)-1 - - 3.6E-09 (mg/m3) 5.0E-03 (mg/m3) 0.0000007

Arsenic 1.4E-9 mg/m3 5.2E-13 (mg/m3) 4.3E-03 (ug/m3)-1 2.3E-12 4.1E-12 (mg/m3) 1.5E-05 (mg/m3) 0.0000003

Chromium 1.8E-9 mg/m3 6.7E-13 (mg/m3) 8.4E-02 (ug/m3)-1 5.7E-11 5.2E-12 (mg/m3) 1.0E-04 (mg/m3) 0.00000005

Cobalt 1.4E-9 mg/m3 5.3E-13 (mg/m3) 9.0E-03 (ug/m3)-1 4.8E-12 4.1E-12 (mg/m3) 6.0E-06 (mg/m3) 0.0000007

Iron 2.8E-6 mg/m3 1.1E-09 (mg/m3) NA (ug/m3)-1 - - 8.4E-09 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 4.5E-12 (mg/m3) NA (ug/m3)-1 - - 3.5E-11 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 1.9E-11 (mg/m3) NA (ug/m3)-1 - - 1.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.000003

Exp. Route Total 5.3E-10 0.00004

Exposure Point Total 5.3E-10 0.00004

Exposure Medium Total 5.3E-10 0.00004

Medium Total 3.8E-06 0.002

Total of Receptor Risks Across All Media  3.8E-06 Total of Receptor Hazards Across All Media  0.002
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TABLE 7.2.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 1.4E-05 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.0E-04 3.4E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0005

Fluoranthene 182 mg/kg 1.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-05 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.0006

Naphthalene 1.90 mg/kg 1.7E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.4E-07 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.00001

Phenanthrene 117 mg/kg 1.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0005

Pyrene 196 mg/kg 1.8E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0008

Aluminum 13400 mg/kg 1.2E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.002

Arsenic 15.1 mg/kg 1.4E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.1E-07 1.9E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.006

Chromium 19.4 mg/kg 1.0E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 5.1E-07 2.5E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0008

Cobalt 15.3 mg/kg 1.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.007

Iron 31200 mg/kg 2.8E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.006

Lead 130 mg/kg 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-05 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 5.0E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.9E-05 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.0005

Exp. Route Total 1.0E-04 0.02

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 2.1E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.5E-05 5.0E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00008

Fluoranthene 182 mg/kg 2.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.4E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00008

Naphthalene 1.90 mg/kg 2.5E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 3.5E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000002

Phenanthrene 117 mg/kg 1.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.2E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00007

Pyrene 196 mg/kg 2.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.6E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0001

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 4.6E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.0E-09 6.5E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0002

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 1.5E-05 0.0006

Exposure Point Total 1.2E-04 0.02

Exposure Medium Total 1.2E-04 0.02

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 1.9E-10 (mg/m3) 1.1E-03 (ug/m3)-1 2.1E-10 4.6E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.2E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 2.3E-11 (mg/m3) NA (ug/m3)-1 - - 3.2E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 4.8E-08 (mg/m3) 3.4E-05 (ug/m3)-1 1.6E-09 6.7E-07 (mg/m3) 3.0E-03 (mg/m3) 0.0002

Phenanthrene 3.5E-4 mg/m3 4.8E-07 (mg/m3) NA (ug/m3)-1 - - 6.7E-06 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 2.4E-11 (mg/m3) NA (ug/m3)-1 - - 3.4E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 1.7E-09 (mg/m3) NA (ug/m3)-1 - - 2.3E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000005

Arsenic 1.4E-9 mg/m3 1.9E-12 (mg/m3) 4.3E-03 (ug/m3)-1 8.1E-12 2.6E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000002

Chromium 1.8E-9 mg/m3 1.4E-11 (mg/m3) 8.4E-02 (ug/m3)-1 1.2E-09 3.4E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000003

Cobalt 1.4E-9 mg/m3 1.9E-12 (mg/m3) 9.0E-03 (ug/m3)-1 1.7E-11 2.7E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000004

Iron 2.8E-6 mg/m3 3.9E-09 (mg/m3) NA (ug/m3)-1 - - 5.4E-08 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.3E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 6.8E-11 (mg/m3) NA (ug/m3)-1 - - 9.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.00002

Exp. Route Total 3.0E-09 0.0003

Exposure Point Total 3.0E-09 0.0003

Exposure Medium Total 3.0E-09 0.0003

Medium Total 1.2E-04 0.02

Total of Receptor Risks Across All Media  1.2E-04 Total of Receptor Hazards Across All Media  0.02

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.3.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Older Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 1.2E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 8.9E-06 5.7E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00009

Fluoranthene 182 mg/kg 2.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.9E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00010

Naphthalene 1.90 mg/kg 2.9E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000002

Phenanthrene 117 mg/kg 1.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00008

Pyrene 196 mg/kg 3.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.2E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0001

Aluminum 13400 mg/kg 2.0E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.9E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0003

Arsenic 15.1 mg/kg 2.3E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.4E-08 3.2E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.001

Chromium 19.4 mg/kg 8.9E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 4.4E-08 4.1E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0001

Cobalt 15.3 mg/kg 2.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.3E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.001

Iron 31200 mg/kg 4.7E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 6.6E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0009

Lead 130 mg/kg 2.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 8.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-05 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.00008

Exp. Route Total 8.9E-06 0.004

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 1.8E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.3E-06 8.4E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 2.8E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00001

Fluoranthene 182 mg/kg 4.1E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 5.7E-07 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00001

Naphthalene 1.90 mg/kg 4.3E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 6.0E-09 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000003

Phenanthrene 117 mg/kg 2.6E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.7E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00001

Pyrene 196 mg/kg 4.4E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 6.2E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00002

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 7.9E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.2E-09 1.1E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00004

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 1.3E-06 0.00010

Exposure Point Total 1.0E-05 0.004

Exposure Medium Total 1.0E-05 0.004

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 9.9E-11 (mg/m3) 1.1E-03 (ug/m3)-1 1.1E-10 4.6E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.2E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 2.3E-11 (mg/m3) NA (ug/m3)-1 - - 3.2E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 4.8E-08 (mg/m3) 3.4E-05 (ug/m3)-1 1.6E-09 6.7E-07 (mg/m3) 3.0E-03 (mg/m3) 0.0002

Phenanthrene 3.5E-4 mg/m3 4.8E-07 (mg/m3) NA (ug/m3)-1 - - 6.7E-06 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 2.4E-11 (mg/m3) NA (ug/m3)-1 - - 3.4E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 1.7E-09 (mg/m3) NA (ug/m3)-1 - - 2.3E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000005

Arsenic 1.4E-9 mg/m3 1.9E-12 (mg/m3) 4.3E-03 (ug/m3)-1 8.1E-12 2.6E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000002

Chromium 1.8E-9 mg/m3 7.2E-12 (mg/m3) 8.4E-02 (ug/m3)-1 6.1E-10 3.4E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000003

Cobalt 1.4E-9 mg/m3 1.9E-12 (mg/m3) 9.0E-03 (ug/m3)-1 1.7E-11 2.7E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000004

Iron 2.8E-6 mg/m3 3.9E-09 (mg/m3) NA (ug/m3)-1 - - 5.4E-08 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.3E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 6.8E-11 (mg/m3) NA (ug/m3)-1 - - 9.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.00002

Exp. Route Total 2.4E-09 0.0003

Exposure Point Total 2.4E-09 0.0003

Exposure Medium Total 2.4E-09 0.0003

Medium Total 1.0E-05 0.004

Total of Receptor Risks Across All Media  1.0E-05 Total of Receptor Hazards Across All Media  0.004

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.4.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 2.6E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.9E-06 3.6E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00006

Fluoranthene 182 mg/kg 1.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00006

Naphthalene 1.90 mg/kg 1.9E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000001

Phenanthrene 117 mg/kg 1.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00005

Pyrene 196 mg/kg 1.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00009

Aluminum 13400 mg/kg 1.3E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0002

Arsenic 15.1 mg/kg 1.5E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.2E-08 2.1E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0007

Chromium 19.4 mg/kg 1.9E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 9.5E-09 2.7E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00009

Cobalt 15.3 mg/kg 1.5E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0007

Iron 31200 mg/kg 3.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 4.3E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0006

Lead 130 mg/kg 1.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 5.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 7.4E-06 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.00005

Exp. Route Total 1.9E-06 0.003

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 3.9E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.8E-07 5.4E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.8E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000009

Fluoranthene 182 mg/kg 2.6E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.7E-07 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.000009

Naphthalene 1.90 mg/kg 2.8E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 3.9E-09 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000002

Phenanthrene 117 mg/kg 1.7E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.4E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000008

Pyrene 196 mg/kg 2.8E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00001

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 5.1E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.6E-10 7.1E-09 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00002

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 2.8E-07 0.00006

Exposure Point Total 2.2E-06 0.003

Exposure Medium Total 2.2E-06 0.003

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 3.3E-11 (mg/m3) 1.1E-03 (ug/m3)-1 3.6E-11 4.6E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.2E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 2.3E-11 (mg/m3) NA (ug/m3)-1 - - 3.2E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 4.8E-08 (mg/m3) 3.4E-05 (ug/m3)-1 1.6E-09 6.7E-07 (mg/m3) 3.0E-03 (mg/m3) 0.0002

Phenanthrene 3.5E-4 mg/m3 4.8E-07 (mg/m3) NA (ug/m3)-1 - - 6.7E-06 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 2.4E-11 (mg/m3) NA (ug/m3)-1 - - 3.4E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 1.7E-09 (mg/m3) NA (ug/m3)-1 - - 2.3E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000005

Arsenic 1.4E-9 mg/m3 1.9E-12 (mg/m3) 4.3E-03 (ug/m3)-1 8.1E-12 2.6E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000002

Chromium 1.8E-9 mg/m3 2.4E-12 (mg/m3) 8.4E-02 (ug/m3)-1 2.0E-10 3.4E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000003

Cobalt 1.4E-9 mg/m3 1.9E-12 (mg/m3) 9.0E-03 (ug/m3)-1 1.7E-11 2.7E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000004

Iron 2.8E-6 mg/m3 3.9E-09 (mg/m3) NA (ug/m3)-1 - - 5.4E-08 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.3E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 6.8E-11 (mg/m3) NA (ug/m3)-1 - - 9.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.00002

Exp. Route Total 1.9E-09 0.0003

Exposure Point Total 1.9E-09 0.0003

Exposure Medium Total 1.9E-09 0.0003

Medium Total 2.2E-06 0.003

Total of Receptor Risks Across All Media  2.2E-06 Total of Receptor Hazards Across All Media  0.003

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.5.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Lifelong Recreational User

Receptor Age:  Lifelong

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 6.9E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.0E-05

Benzo(g,h,i)perylene 126 mg/kg 6.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Fluoranthene 182 mg/kg 9.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Naphthalene 1.90 mg/kg 9.5E-09 (mg/kg/day) NA (mg/kg/day)-1 - -

Phenanthrene 117 mg/kg 5.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Pyrene 196 mg/kg 9.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Aluminum 13400 mg/kg 6.7E-05 (mg/kg/day) NA (mg/kg/day)-1 - -

Arsenic 15.1 mg/kg 7.6E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.1E-07

Chromium 19.4 mg/kg 5.0E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 2.5E-07

Cobalt 15.3 mg/kg 7.7E-08 (mg/kg/day) NA (mg/kg/day)-1 - -

Iron 31200 mg/kg 1.6E-04 (mg/kg/day) NA (mg/kg/day)-1 - -

Lead 130 mg/kg 6.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Manganese 543 mg/kg 2.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Exp. Route Total 5.1E-05

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 1.0E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 7.3E-06

Benzo(g,h,i)perylene 126 mg/kg 9.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - -

Fluoranthene 182 mg/kg 1.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Naphthalene 1.90 mg/kg 1.4E-09 (mg/kg/day) NA (mg/kg/day)-1 - -

Phenanthrene 117 mg/kg 8.6E-08 (mg/kg/day) NA (mg/kg/day)-1 - -

Pyrene 196 mg/kg 1.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Arsenic 15.1 mg/kg 2.6E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.8E-09

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - -

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Exp. Route Total 7.3E-06

Exposure Point Total 5.8E-05

Exposure Medium Total 5.8E-05

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 1.6E-10 (mg/m3) 1.1E-03 (ug/m3)-1 1.7E-10

Benzo(g,h,i)perylene 1.1E-8 mg/m3 2.8E-11 (mg/m3) NA (ug/m3)-1 - -

Fluoranthene 1.7E-8 mg/m3 4.1E-11 (mg/m3) NA (ug/m3)-1 - -

Naphthalene 3.5E-5 mg/m3 8.6E-08 (mg/m3) 3.4E-05 (ug/m3)-1 2.9E-09

Phenanthrene 3.5E-4 mg/m3 8.6E-07 (mg/m3) NA (ug/m3)-1 - -

Pyrene 1.8E-8 mg/m3 4.4E-11 (mg/m3) NA (ug/m3)-1 - -

Aluminum 1.2E-6 mg/m3 3.0E-09 (mg/m3) NA (ug/m3)-1 - -

Arsenic 1.4E-9 mg/m3 3.4E-12 (mg/m3) 4.3E-03 (ug/m3)-1 1.5E-11

Chromium 1.8E-9 mg/m3 1.2E-11 (mg/m3) 8.4E-02 (ug/m3)-1 9.7E-10

Cobalt 1.4E-9 mg/m3 3.4E-12 (mg/m3) 9.0E-03 (ug/m3)-1 3.1E-11

Iron 2.8E-6 mg/m3 7.0E-09 (mg/m3) NA (ug/m3)-1 - -

Lead 1.2E-8 mg/m3 2.9E-11 (mg/m3) NA (ug/m3)-1 - -

Manganese 4.9E-8 mg/m3 1.2E-10 (mg/m3) NA (ug/m3)-1 - -

Exp. Route Total 4.1E-09

Exposure Point Total 4.1E-09

Exposure Medium Total 4.1E-09

Medium Total 5.8E-05

Total of Receptor Risks Across All Media  5.8E-05

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
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CENTRAL TENDENCY EXPOSURES
9.1.CTE Workers
9.2.CTE Child Recreational Users
9.3.CTE Older Child Recreational Users
9.4.CTE Adult Recreational Users
9.5.CTE Lifelong Recreational Users
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TABLE 9.1.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Workers

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 9E-06 -- 8E-06 -- 2E-05 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.00005 - - 0.00005 0.00010

Fluoranthene - - -- - - -- - - Liver 0.00006 - - 0.00005 0.0001

Naphthalene - - -- - - -- - - Body Weight 0.000001 - - 0.000001 0.000002

Phenanthrene - - -- - - -- - - Kidney 0.00005 - - 0.00004 0.00009

Pyrene - - -- - - -- - - Kidney 0.00008 - - 0.00007 0.0002

Aluminum - - -- - - -- - - CNS 0.0002 - - -- 0.0002

Arsenic 1E-07 -- 2E-08 -- 1E-07 Skin, CVS 0.0006 - - 0.0001 0.0008

Chromium 4E-08 -- - - -- 4E-08 Fetotoxicity, GS, Bone 0.00008 - - -- 0.00008

Cobalt - - -- - - -- - - Blood 0.0006 - - -- 0.0006

Iron - - -- - - -- - - GS 0.0006 - - -- 0.0006

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.00005 - - -- 0.00005

Chemical Total 9E-06 -- 8E-06 -- 2E-05 0.002 -- 0.0003 0.003

Exposure Point Total 2E-05 0.003

Exposure Medium Total 2E-05 0.003

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 3E-11 -- -- 3E-11 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 1E-09 -- -- 1E-09 Nasal - - 0.00003 - - 0.00003
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.0000007 - - 0.0000007
Arsenic -- 6E-12 -- -- 6E-12 NA - - 0.0000003 - - 0.0000003
Chromium -- 2E-10 -- -- 2E-10 NA - - 0.00000005 - - 0.00000005
Cobalt -- 1E-11 -- -- 1E-11 Lungs - - 0.0000007 - - 0.0000007
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.000003 - - 0.000003

Chemical Total -- 1E-09 -- -- 1E-09 - - 0.00004 - - 0.00004

Exposure Point Total 1E-09 0.00004

Exposure Medium Total 1E-09 0.00004

Medium Total 2E-05 0.003

Receptor Total Receptor Risk Total  2E-05 Receptor HI Total  0.003
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TABLE 9.2.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 4E-04 -- 1E-04 -- 6E-04 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.002 - - 0.0008 0.003

Fluoranthene - - -- - - -- - - Liver 0.002 - - 0.0008 0.003

Naphthalene - - -- - - -- - - Body Weight 0.00005 - - 0.00002 0.00007

Phenanthrene - - -- - - -- - - Kidney 0.002 - - 0.0007 0.003

Pyrene - - -- - - -- - - Kidney 0.003 - - 0.001 0.005

Aluminum - - -- - - -- - - CNS 0.007 - - -- 0.007

Arsenic 8E-07 -- 7E-08 -- 9E-07 Skin, CVS 0.03 - - 0.002 0.03

Chromium 2E-06 -- - - -- 2E-06 Fetotoxicity, GS, Bone 0.003 - - -- 0.003

Cobalt - - -- - - -- - - Blood 0.03 - - -- 0.03

Iron - - -- - - -- - - GS 0.02 - - -- 0.02

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.002 - - -- 0.002

Chemical Total 4E-04 -- 1E-04 -- 6E-04 0.10 -- 0.006 0.1

Exposure Point Total 6E-04 0.1

Exposure Medium Total 6E-04 0.1

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 4E-10 -- -- 4E-10 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 3E-09 -- -- 3E-09 Nasal - - 0.0004 - - 0.0004
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000009 - - 0.000009
Arsenic -- 2E-11 -- -- 2E-11 NA - - 0.000004 - - 0.000004
Chromium -- 2E-09 -- -- 2E-09 NA - - 0.0000007 - - 0.0000007
Cobalt -- 3E-11 -- -- 3E-11 Lungs - - 0.000009 - - 0.000009
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00004 - - 0.00004

Chemical Total -- 6E-09 -- -- 6E-09 - - 0.0005 - - 0.0005

Exposure Point Total 6E-09 0.0005

Exposure Medium Total 6E-09 0.0005

Medium Total 6E-04 0.1

Receptor Total Receptor Risk Total  6E-04 Receptor HI Total  0.1

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.3.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Older Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 4E-05 -- 2E-05 -- 5E-05 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.0004 - - 0.0002 0.0005

Fluoranthene - - -- - - -- - - Liver 0.0004 - - 0.0002 0.0006

Naphthalene - - -- - - -- - - Body Weight 0.000008 - - 0.000004 0.00001

Phenanthrene - - -- - - -- - - Kidney 0.0003 - - 0.0002 0.0005

Pyrene - - -- - - -- - - Kidney 0.0006 - - 0.0003 0.0008

Aluminum - - -- - - -- - - CNS 0.001 - - -- 0.001

Arsenic 1E-07 -- 2E-08 -- 2E-07 Skin, CVS 0.004 - - 0.0005 0.005

Chromium 2E-07 -- - - -- 2E-07 Fetotoxicity, GS, Bone 0.0006 - - -- 0.0006

Cobalt - - -- - - -- - - Blood 0.004 - - -- 0.004

Iron - - -- - - -- - - GS 0.004 - - -- 0.004

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.0003 - - -- 0.0003

Chemical Total 4E-05 -- 2E-05 -- 5E-05 0.02 -- 0.001 0.02

Exposure Point Total 5E-05 0.02

Exposure Medium Total 5E-05 0.02

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 2E-10 -- -- 2E-10 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 3E-09 -- -- 3E-09 Nasal - - 0.0004 - - 0.0004
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000009 - - 0.000009
Arsenic -- 2E-11 -- -- 2E-11 NA - - 0.000004 - - 0.000004
Chromium -- 1E-09 -- -- 1E-09 NA - - 0.0000007 - - 0.0000007
Cobalt -- 3E-11 -- -- 3E-11 Lungs - - 0.000009 - - 0.000009
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00004 - - 0.00004

Chemical Total -- 5E-09 -- -- 5E-09 - - 0.0005 - - 0.0005

Exposure Point Total 5E-09 0.0005

Exposure Medium Total 5E-09 0.0005

Medium Total 5E-05 0.02

Receptor Total Receptor Risk Total  5E-05 Receptor HI Total  0.02

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.4.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 8E-06 -- 4E-06 -- 1E-05 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.0002 - - 0.0001 0.0003

Fluoranthene - - -- - - -- - - Liver 0.0002 - - 0.0001 0.0004

Naphthalene - - -- - - -- - - Body Weight 0.000005 - - 0.000003 0.000008

Phenanthrene - - -- - - -- - - Kidney 0.0002 - - 0.0001 0.0003

Pyrene - - -- - - -- - - Kidney 0.0004 - - 0.0002 0.0005

Aluminum - - -- - - -- - - CNS 0.0007 - - -- 0.0007

Arsenic 9E-08 -- 1E-08 -- 1E-07 Skin, CVS 0.003 - - 0.0003 0.003

Chromium 4E-08 -- - - -- 4E-08 Fetotoxicity, GS, Bone 0.0004 - - -- 0.0004

Cobalt - - -- - - -- - - Blood 0.003 - - -- 0.003

Iron - - -- - - -- - - GS 0.002 - - -- 0.002

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.0002 - - -- 0.0002

Chemical Total 8E-06 -- 4E-06 -- 1E-05 0.01 -- 0.0009 0.01

Exposure Point Total 1E-05 0.01

Exposure Medium Total 1E-05 0.01

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 7E-11 -- -- 7E-11 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 3E-09 -- -- 3E-09 Nasal - - 0.0004 - - 0.0004
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000009 - - 0.000009
Arsenic -- 2E-11 -- -- 2E-11 NA - - 0.000004 - - 0.000004
Chromium -- 4E-10 -- -- 4E-10 NA - - 0.0000007 - - 0.0000007
Cobalt -- 3E-11 -- -- 3E-11 Lungs - - 0.000009 - - 0.000009
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00004 - - 0.00004

Chemical Total -- 4E-09 -- -- 4E-09 - - 0.0005 - - 0.0005

Exposure Point Total 4E-09 0.0005

Exposure Medium Total 4E-09 0.0005

Medium Total 1E-05 0.01

Receptor Total Receptor Risk Total  1E-05 Receptor HI Total  0.01

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.5.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Lifelong Recreational User

Receptor Age:  Lifelong (Child and Adult)

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 5E-04 -- 2E-04 -- 7E-04

Benzo(g,h,i)perylene - - -- - - -- - -

Fluoranthene - - -- - - -- - -

Naphthalene - - -- - - -- - -

Phenanthrene - - -- - - -- - -

Pyrene - - -- - - -- - -

Aluminum - - -- - - -- - -

Arsenic 1E-06 -- 1E-07 -- 2E-06

Chromium 3E-06 -- - - -- 3E-06

Cobalt - - -- - - -- - -

Iron - - -- - - -- - -

Lead - - -- - - -- - -

Manganese - - -- - - -- - -

Chemical Total 5E-04 -- 2E-04 -- 7E-04

Exposure Point Total 7E-04

Exposure Medium Total 7E-04

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 1E-09 -- -- 1E-09
Benzo(g,h,i)perylene -- - - -- -- - -
Fluoranthene -- - - -- -- - -
Naphthalene -- 2E-08 -- -- 2E-08
Phenanthrene -- - - -- -- - -
Pyrene -- - - -- -- - -
Aluminum -- - - -- -- - -
Arsenic -- 1E-10 -- -- 1E-10
Chromium -- 6E-09 -- -- 6E-09
Cobalt -- 2E-10 -- -- 2E-10
Iron -- - - -- -- - -
Lead -- - - -- -- - -

Manganese -- - - -- -- - -

Chemical Total -- 3E-08 -- -- 3E-08

Exposure Point Total 3E-08

Exposure Medium Total 3E-08

Medium Total 7E-04

Receptor Total Receptor Risk Total  7E-04

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.1.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Workers

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 2E-06 -- 2E-06 -- 4E-06 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.00003 - - 0.00004 0.00006

Fluoranthene - - -- - - -- - - Liver 0.00003 - - 0.00004 0.00007

Naphthalene - - -- - - -- - - Body Weight 0.0000006 - - 0.0000008 0.000001

Phenanthrene - - -- - - -- - - Kidney 0.00002 - - 0.00003 0.00006

Pyrene - - -- - - -- - - Kidney 0.00004 - - 0.00006 0.00010

Aluminum - - -- - - -- - - CNS 0.00009 - - -- 0.00009

Arsenic 2E-08 -- 6E-09 -- 2E-08 Skin, CVS 0.0003 - - 0.0001 0.0004

Chromium 8E-09 -- - - -- 8E-09 Fetotoxicity, GS, Bone 0.00004 - - -- 0.00004

Cobalt - - -- - - -- - - Blood 0.0003 - - -- 0.0003

Iron - - -- - - -- - - GS 0.0003 - - -- 0.0003

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.00002 - - -- 0.00002

Chemical Total 2E-06 -- 2E-06 -- 4E-06 0.001 -- 0.0003 0.001

Exposure Point Total 4E-06 0.001

Exposure Medium Total 4E-06 0.001

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 1E-11 -- -- 1E-11 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 5E-10 -- -- 5E-10 Nasal - - 0.00003 - - 0.00003
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.0000007 - - 0.0000007
Arsenic -- 2E-12 -- -- 2E-12 NA - - 0.0000003 - - 0.0000003
Chromium -- 6E-11 -- -- 6E-11 NA - - 0.00000005 - - 0.00000005
Cobalt -- 5E-12 -- -- 5E-12 Lungs - - 0.0000007 - - 0.0000007
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.000003 - - 0.000003

Chemical Total -- 5E-10 -- -- 5E-10 - - 0.00004 - - 0.00004

Exposure Point Total 5E-10 0.00004

Exposure Medium Total 5E-10 0.00004

Medium Total 4E-06 0.002

Receptor Total Receptor Risk Total  4E-06 Receptor HI Total  0.002
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TABLE 9.2.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 1E-04 -- 1E-05 -- 1E-04 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.0005 - - 0.00008 0.0006

Fluoranthene - - -- - - -- - - Liver 0.0006 - - 0.00008 0.0007

Naphthalene - - -- - - -- - - Body Weight 0.00001 - - 0.000002 0.00001

Phenanthrene - - -- - - -- - - Kidney 0.0005 - - 0.00007 0.0006

Pyrene - - -- - - -- - - Kidney 0.0008 - - 0.0001 0.0010

Aluminum - - -- - - -- - - CNS 0.002 - - -- 0.002

Arsenic 2E-07 -- 7E-09 -- 2E-07 Skin, CVS 0.006 - - 0.0002 0.007

Chromium 5E-07 -- - - -- 5E-07 Fetotoxicity, GS, Bone 0.0008 - - -- 0.0008

Cobalt - - -- - - -- - - Blood 0.007 - - -- 0.007

Iron - - -- - - -- - - GS 0.006 - - -- 0.006

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.0005 - - -- 0.0005

Chemical Total 1E-04 -- 1E-05 -- 1E-04 0.02 -- 0.0006 0.02

Exposure Point Total 1E-04 0.02

Exposure Medium Total 1E-04 0.02

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 2E-10 -- -- 2E-10 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 2E-09 -- -- 2E-09 Nasal - - 0.0002 - - 0.0002
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000005 - - 0.000005
Arsenic -- 8E-12 -- -- 8E-12 NA - - 0.000002 - - 0.000002
Chromium -- 1E-09 -- -- 1E-09 NA - - 0.0000003 - - 0.0000003
Cobalt -- 2E-11 -- -- 2E-11 Lungs - - 0.000004 - - 0.000004
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00002 - - 0.00002

Chemical Total -- 3E-09 -- -- 3E-09 - - 0.0003 - - 0.0003

Exposure Point Total 3E-09 0.0003

Exposure Medium Total 3E-09 0.0003

Medium Total 1E-04 0.02

Receptor Total Receptor Risk Total  1E-04 Receptor HI Total  0.02

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.3.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Older Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 9E-06 -- 1E-06 -- 1E-05 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.00009 - - 0.00001 0.0001

Fluoranthene - - -- - - -- - - Liver 0.00010 - - 0.00001 0.0001

Naphthalene - - -- - - -- - - Body Weight 0.000002 - - 0.0000003 0.000002

Phenanthrene - - -- - - -- - - Kidney 0.00008 - - 0.00001 0.00010

Pyrene - - -- - - -- - - Kidney 0.0001 - - 0.00002 0.0002

Aluminum - - -- - - -- - - CNS 0.0003 - - -- 0.0003

Arsenic 3E-08 -- 1E-09 -- 4E-08 Skin, CVS 0.001 - - 0.00004 0.001

Chromium 4E-08 -- - - -- 4E-08 Fetotoxicity, GS, Bone 0.0001 - - -- 0.0001

Cobalt - - -- - - -- - - Blood 0.001 - - -- 0.001

Iron - - -- - - -- - - GS 0.0009 - - -- 0.0009

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.00008 - - -- 0.00008

Chemical Total 9E-06 -- 1E-06 -- 1E-05 0.004 -- 0.00010 0.004

Exposure Point Total 1E-05 0.004

Exposure Medium Total 1E-05 0.004

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 1E-10 -- -- 1E-10 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 2E-09 -- -- 2E-09 Nasal - - 0.0002 - - 0.0002
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000005 - - 0.000005
Arsenic -- 8E-12 -- -- 8E-12 NA - - 0.000002 - - 0.000002
Chromium -- 6E-10 -- -- 6E-10 NA - - 0.0000003 - - 0.0000003
Cobalt -- 2E-11 -- -- 2E-11 Lungs - - 0.000004 - - 0.000004
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00002 - - 0.00002

Chemical Total -- 2E-09 -- -- 2E-09 - - 0.0003 - - 0.0003

Exposure Point Total 2E-09 0.0003

Exposure Medium Total 2E-09 0.0003

Medium Total 1E-05 0.004

Receptor Total Receptor Risk Total  1E-05 Receptor HI Total  0.004

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.4.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 2E-06 -- 3E-07 -- 2E-06 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.00006 - - 0.000009 0.00007

Fluoranthene - - -- - - -- - - Liver 0.00006 - - 0.000009 0.00007

Naphthalene - - -- - - -- - - Body Weight 0.000001 - - 0.0000002 0.000001

Phenanthrene - - -- - - -- - - Kidney 0.00005 - - 0.000008 0.00006

Pyrene - - -- - - -- - - Kidney 0.00009 - - 0.00001 0.0001

Aluminum - - -- - - -- - - CNS 0.0002 - - -- 0.0002

Arsenic 2E-08 -- 8E-10 -- 2E-08 Skin, CVS 0.0007 - - 0.00002 0.0007

Chromium 9E-09 -- - - -- 9E-09 Fetotoxicity, GS, Bone 0.00009 - - -- 0.00009

Cobalt - - -- - - -- - - Blood 0.0007 - - -- 0.0007

Iron - - -- - - -- - - GS 0.0006 - - -- 0.0006

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.00005 - - -- 0.00005

Chemical Total 2E-06 -- 3E-07 -- 2E-06 0.003 -- 0.00006 0.003

Exposure Point Total 2E-06 0.003

Exposure Medium Total 2E-06 0.003

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 4E-11 -- -- 4E-11 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 2E-09 -- -- 2E-09 Nasal - - 0.0002 - - 0.0002
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000005 - - 0.000005
Arsenic -- 8E-12 -- -- 8E-12 NA - - 0.000002 - - 0.000002
Chromium -- 2E-10 -- -- 2E-10 NA - - 0.0000003 - - 0.0000003
Cobalt -- 2E-11 -- -- 2E-11 Lungs - - 0.000004 - - 0.000004
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00002 - - 0.00002

Chemical Total -- 2E-09 -- -- 2E-09 - - 0.0003 - - 0.0003

Exposure Point Total 2E-09 0.0003

Exposure Medium Total 2E-09 0.0003

Medium Total 2E-06 0.003

Receptor Total Receptor Risk Total  2E-06 Receptor HI Total  0.003

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.5.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Lifelong Recreational User

Receptor Age:  Lifelong (Child and Adult)

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 5E-05 -- 7E-06 -- 6E-05

Benzo(g,h,i)perylene - - -- - - -- - -

Fluoranthene - - -- - - -- - -

Naphthalene - - -- - - -- - -

Phenanthrene - - -- - - -- - -

Pyrene - - -- - - -- - -

Aluminum - - -- - - -- - -

Arsenic 1E-07 -- 4E-09 -- 1E-07

Chromium 3E-07 -- - - -- 3E-07

Cobalt - - -- - - -- - -

Iron - - -- - - -- - -

Lead - - -- - - -- - -

Manganese - - -- - - -- - -

Chemical Total 5E-05 -- 7E-06 -- 6E-05

Exposure Point Total 6E-05

Exposure Medium Total 6E-05

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 2E-10 -- -- 2E-10
Benzo(g,h,i)perylene -- - - -- -- - -
Fluoranthene -- - - -- -- - -
Naphthalene -- 3E-09 -- -- 3E-09
Phenanthrene -- - - -- -- - -
Pyrene -- - - -- -- - -
Aluminum -- - - -- -- - -
Arsenic -- 1E-11 -- -- 1E-11
Chromium -- 1E-09 -- -- 1E-09
Cobalt -- 3E-11 -- -- 3E-11
Iron -- - - -- -- - -
Lead -- - - -- -- - -

Manganese -- - - -- -- - -

Chemical Total -- 4E-09 -- -- 4E-09

Exposure Point Total 4E-09

Exposure Medium Total 4E-09

Medium Total 6E-05

Receptor Total Receptor Risk Total  6E-05

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

3/25/2010



LIST OF TABLES
RAGS PART D TABLE 7

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Workers

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 1.2E-06 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.5E-06 3.4E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 5.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00002

Fluoranthene 182 mg/kg 8.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-06 (mg/kg/day) 1.1E-01 (mg/kg/day) 0.00002

Naphthalene 1.90 mg/kg 8.6E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.4E-08 (mg/kg/day) 5.6E-02 (mg/kg/day) 0.0000004

Phenanthrene 117 mg/kg 5.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00002

Pyrene 196 mg/kg 8.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00003

Aluminum 13400 mg/kg 6.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0002

Arsenic 15.1 mg/kg 6.9E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.0E-07 1.9E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0006

Chromium 19.4 mg/kg 8.8E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 4.4E-08 2.5E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00008

Cobalt 15.3 mg/kg 7.0E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.9E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0006

Iron 31200 mg/kg 1.4E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0006

Lead 130 mg/kg 5.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 2.5E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.9E-06 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.00005

Exp. Route Total 2.6E-06 0.002

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 1.6E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.2E-06 4.5E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 3.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00004

Fluoranthene 182 mg/kg 5.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00004

Naphthalene 1.90 mg/kg 5.7E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000008

Phenanthrene 117 mg/kg 3.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 9.8E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00003

Pyrene 196 mg/kg 5.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00005

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 1.4E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.0E-08 3.8E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 1.2E-06 0.0003

Exposure Point Total 3.8E-06 0.003

Exposure Medium Total 3.8E-06 0.003

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 2.6E-11 (mg/m3) 1.1E-03 (ug/m3)-1 2.8E-11 7.2E-11 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 1.2E-11 (mg/m3) NA (ug/m3)-1 - - 3.4E-11 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 1.8E-11 (mg/m3) NA (ug/m3)-1 - - 4.9E-11 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 3.7E-08 (mg/m3) 3.4E-05 (ug/m3)-1 1.3E-09 1.0E-07 (mg/m3) 3.0E-03 (mg/m3) 0.00003

Phenanthrene 3.5E-4 mg/m3 3.7E-07 (mg/m3) NA (ug/m3)-1 - - 1.0E-06 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 1.9E-11 (mg/m3) NA (ug/m3)-1 - - 5.3E-11 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 1.3E-09 (mg/m3) NA (ug/m3)-1 - - 3.6E-09 (mg/m3) 5.0E-03 (mg/m3) 0.0000007

Arsenic 1.4E-9 mg/m3 1.5E-12 (mg/m3) 4.3E-03 (ug/m3)-1 6.3E-12 4.1E-12 (mg/m3) 1.5E-05 (mg/m3) 0.0000003

Chromium 1.8E-9 mg/m3 1.9E-12 (mg/m3) 8.4E-02 (ug/m3)-1 1.6E-10 5.2E-12 (mg/m3) 1.0E-04 (mg/m3) 0.00000005

Cobalt 1.4E-9 mg/m3 1.5E-12 (mg/m3) 9.0E-03 (ug/m3)-1 1.3E-11 4.1E-12 (mg/m3) 6.0E-06 (mg/m3) 0.0000007

Iron 2.8E-6 mg/m3 3.0E-09 (mg/m3) NA (ug/m3)-1 - - 8.4E-09 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 1.3E-11 (mg/m3) NA (ug/m3)-1 - - 3.5E-11 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 5.2E-11 (mg/m3) NA (ug/m3)-1 - - 1.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.000003

Exp. Route Total 1.5E-09 0.00004

Exposure Point Total 1.5E-09 0.00004

Exposure Medium Total 1.5E-09 0.00004

Medium Total 3.8E-06 0.003

Total of Receptor Risks Across All Media  3.8E-06 Total of Receptor Hazards Across All Media  0.003
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TABLE 7.2.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 5.6E-05 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.2E-04 1.4E-04 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 4.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.4E-05 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.0008

Fluoranthene 182 mg/kg 6.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 9.3E-05 (mg/kg/day) 1.1E-01 (mg/kg/day) 0.0008

Naphthalene 1.90 mg/kg 6.9E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 9.7E-07 (mg/kg/day) 5.6E-02 (mg/kg/day) 0.00002

Phenanthrene 117 mg/kg 4.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.0E-05 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.0007

Pyrene 196 mg/kg 7.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-04 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.001

Aluminum 13400 mg/kg 4.9E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 6.9E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.007

Arsenic 15.1 mg/kg 5.5E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 8.3E-07 7.7E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.03

Chromium 19.4 mg/kg 4.1E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 2.1E-06 9.9E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.003

Cobalt 15.3 mg/kg 5.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 7.8E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.03

Iron 31200 mg/kg 1.1E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.02

Lead 130 mg/kg 4.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.6E-05 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 2.0E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-04 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.002

Exp. Route Total 1.2E-04 0.09

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 3.2E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.3E-05 7.6E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0006

Fluoranthene 182 mg/kg 1.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-05 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.0007

Naphthalene 1.90 mg/kg 1.9E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-07 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.00001

Phenanthrene 117 mg/kg 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0006

Pyrene 196 mg/kg 2.0E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0009

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 4.6E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.0E-08 6.5E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.002

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 2.3E-05 0.005

Exposure Point Total 1.4E-04 0.10

Exposure Medium Total 1.4E-04 0.10

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 3.8E-10 (mg/m3) 1.1E-03 (ug/m3)-1 4.2E-10 9.3E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 3.1E-11 (mg/m3) NA (ug/m3)-1 - - 4.4E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 4.5E-11 (mg/m3) NA (ug/m3)-1 - - 6.3E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 9.6E-08 (mg/m3) 3.4E-05 (ug/m3)-1 3.3E-09 1.3E-06 (mg/m3) 3.0E-03 (mg/m3) 0.0004

Phenanthrene 3.5E-4 mg/m3 9.5E-07 (mg/m3) NA (ug/m3)-1 - - 1.3E-05 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 4.9E-11 (mg/m3) NA (ug/m3)-1 - - 6.8E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 3.3E-09 (mg/m3) NA (ug/m3)-1 - - 4.7E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000009

Arsenic 1.4E-9 mg/m3 3.8E-12 (mg/m3) 4.3E-03 (ug/m3)-1 1.6E-11 5.3E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000004

Chromium 1.8E-9 mg/m3 2.8E-11 (mg/m3) 8.4E-02 (ug/m3)-1 2.4E-09 6.8E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000007

Cobalt 1.4E-9 mg/m3 3.8E-12 (mg/m3) 9.0E-03 (ug/m3)-1 3.4E-11 5.3E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000009

Iron 2.8E-6 mg/m3 7.8E-09 (mg/m3) NA (ug/m3)-1 - - 1.1E-07 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 3.2E-11 (mg/m3) NA (ug/m3)-1 - - 4.5E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 1.4E-10 (mg/m3) NA (ug/m3)-1 - - 1.9E-09 (mg/m3) 5.0E-05 (mg/m3) 0.00004

Exp. Route Total 6.1E-09 0.0005

Exposure Point Total 6.1E-09 0.0005

Exposure Medium Total 6.1E-09 0.0005

Medium Total 1.4E-04 0.10

Total of Receptor Risks Across All Media  1.4E-04 Total of Receptor Hazards Across All Media  0.10

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.3.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Older Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 4.9E-06 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 9.9E-06 2.3E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 7.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-05 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.0001

Fluoranthene 182 mg/kg 1.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-05 (mg/kg/day) 1.1E-01 (mg/kg/day) 0.0001

Naphthalene 1.90 mg/kg 1.2E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-07 (mg/kg/day) 5.6E-02 (mg/kg/day) 0.000003

Phenanthrene 117 mg/kg 7.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-05 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.0001

Pyrene 196 mg/kg 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-05 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.0002

Aluminum 13400 mg/kg 8.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.001

Arsenic 15.1 mg/kg 9.2E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.4E-07 1.3E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.004

Chromium 19.4 mg/kg 3.5E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.8E-07 1.7E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0006

Cobalt 15.3 mg/kg 9.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.004

Iron 31200 mg/kg 1.9E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.004

Lead 130 mg/kg 7.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-05 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 3.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.6E-05 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.0003

Exp. Route Total 1.0E-05 0.02

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 3.9E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.8E-06 1.8E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 3.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.3E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0001

Fluoranthene 182 mg/kg 4.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 6.2E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.0002

Naphthalene 1.90 mg/kg 4.6E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 6.5E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000003

Phenanthrene 117 mg/kg 2.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0001

Pyrene 196 mg/kg 4.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 6.7E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0002

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 1.1E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.7E-08 1.5E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0005

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 2.8E-06 0.001

Exposure Point Total 1.3E-05 0.02

Exposure Medium Total 1.3E-05 0.02

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 2.0E-10 (mg/m3) 1.1E-03 (ug/m3)-1 2.2E-10 9.3E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 3.1E-11 (mg/m3) NA (ug/m3)-1 - - 4.4E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 4.5E-11 (mg/m3) NA (ug/m3)-1 - - 6.3E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 9.6E-08 (mg/m3) 3.4E-05 (ug/m3)-1 3.3E-09 1.3E-06 (mg/m3) 3.0E-03 (mg/m3) 0.0004

Phenanthrene 3.5E-4 mg/m3 9.5E-07 (mg/m3) NA (ug/m3)-1 - - 1.3E-05 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 4.9E-11 (mg/m3) NA (ug/m3)-1 - - 6.8E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 3.3E-09 (mg/m3) NA (ug/m3)-1 - - 4.7E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000009

Arsenic 1.4E-9 mg/m3 3.8E-12 (mg/m3) 4.3E-03 (ug/m3)-1 1.6E-11 5.3E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000004

Chromium 1.8E-9 mg/m3 1.4E-11 (mg/m3) 8.4E-02 (ug/m3)-1 1.2E-09 6.8E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000007

Cobalt 1.4E-9 mg/m3 3.8E-12 (mg/m3) 9.0E-03 (ug/m3)-1 3.4E-11 5.3E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000009

Iron 2.8E-6 mg/m3 7.8E-09 (mg/m3) NA (ug/m3)-1 - - 1.1E-07 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 3.2E-11 (mg/m3) NA (ug/m3)-1 - - 4.5E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 1.4E-10 (mg/m3) NA (ug/m3)-1 - - 1.9E-09 (mg/m3) 5.0E-05 (mg/m3) 0.00004

Exp. Route Total 4.8E-09 0.0005

Exposure Point Total 4.8E-09 0.0005

Exposure Medium Total 4.8E-09 0.0005

Medium Total 1.3E-05 0.02

Total of Receptor Risks Across All Media  1.3E-05 Total of Receptor Hazards Across All Media  0.02

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.4.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 1.0E-06 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.1E-06 1.5E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 4.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 6.9E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00008

Fluoranthene 182 mg/kg 7.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-05 (mg/kg/day) 1.1E-01 (mg/kg/day) 0.00009

Naphthalene 1.90 mg/kg 7.4E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-07 (mg/kg/day) 5.6E-02 (mg/kg/day) 0.000002

Phenanthrene 117 mg/kg 4.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 6.4E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00008

Pyrene 196 mg/kg 7.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-05 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.0001

Aluminum 13400 mg/kg 5.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 7.3E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0007

Arsenic 15.1 mg/kg 5.9E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 8.9E-08 8.3E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Chromium 19.4 mg/kg 7.6E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 3.8E-08 1.1E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0004

Cobalt 15.3 mg/kg 6.0E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 8.4E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Iron 31200 mg/kg 1.2E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.002

Lead 130 mg/kg 5.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 7.1E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 2.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 3.0E-05 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.0002

Exp. Route Total 2.3E-06 0.010

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 8.3E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 6.1E-07 1.2E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 2.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00009

Fluoranthene 182 mg/kg 2.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00010

Naphthalene 1.90 mg/kg 3.0E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 4.2E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000002

Phenanthrene 117 mg/kg 1.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00009

Pyrene 196 mg/kg 3.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.3E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0001

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 7.1E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.1E-08 9.9E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 6.2E-07 0.0008

Exposure Point Total 2.9E-06 0.01

Exposure Medium Total 2.9E-06 0.01

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 6.6E-11 (mg/m3) 1.1E-03 (ug/m3)-1 7.3E-11 9.3E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 3.1E-11 (mg/m3) NA (ug/m3)-1 - - 4.4E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 4.5E-11 (mg/m3) NA (ug/m3)-1 - - 6.3E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 9.6E-08 (mg/m3) 3.4E-05 (ug/m3)-1 3.3E-09 1.3E-06 (mg/m3) 3.0E-03 (mg/m3) 0.0004

Phenanthrene 3.5E-4 mg/m3 9.5E-07 (mg/m3) NA (ug/m3)-1 - - 1.3E-05 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 4.9E-11 (mg/m3) NA (ug/m3)-1 - - 6.8E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 3.3E-09 (mg/m3) NA (ug/m3)-1 - - 4.7E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000009

Arsenic 1.4E-9 mg/m3 3.8E-12 (mg/m3) 4.3E-03 (ug/m3)-1 1.6E-11 5.3E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000004

Chromium 1.8E-9 mg/m3 4.8E-12 (mg/m3) 8.4E-02 (ug/m3)-1 4.1E-10 6.8E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000007

Cobalt 1.4E-9 mg/m3 3.8E-12 (mg/m3) 9.0E-03 (ug/m3)-1 3.4E-11 5.3E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000009

Iron 2.8E-6 mg/m3 7.8E-09 (mg/m3) NA (ug/m3)-1 - - 1.1E-07 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 3.2E-11 (mg/m3) NA (ug/m3)-1 - - 4.5E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 1.4E-10 (mg/m3) NA (ug/m3)-1 - - 1.9E-09 (mg/m3) 5.0E-05 (mg/m3) 0.00004

Exp. Route Total 3.8E-09 0.0005

Exposure Point Total 3.8E-09 0.0005

Exposure Medium Total 3.8E-09 0.0005

Medium Total 2.9E-06 0.01

Total of Receptor Risks Across All Media  2.9E-06 Total of Receptor Hazards Across All Media  0.01

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Lifelong Recreational User

Receptor Age:  Lifelong

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 7.1E-05 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.5E-04

Benzo(g,h,i)perylene 126 mg/kg 7.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Fluoranthene 182 mg/kg 1.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - -

Naphthalene 1.90 mg/kg 1.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Phenanthrene 117 mg/kg 7.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Pyrene 196 mg/kg 1.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - -

Aluminum 13400 mg/kg 8.4E-04 (mg/kg/day) NA (mg/kg/day)-1 - -

Arsenic 15.1 mg/kg 9.5E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.4E-06

Chromium 19.4 mg/kg 5.2E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 2.6E-06

Cobalt 15.3 mg/kg 9.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Iron 31200 mg/kg 2.0E-03 (mg/kg/day) NA (mg/kg/day)-1 - -

Lead 130 mg/kg 8.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Manganese 543 mg/kg 3.4E-05 (mg/kg/day) NA (mg/kg/day)-1 - -

Exp. Route Total 1.5E-04

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 4.2E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.1E-05

Benzo(g,h,i)perylene 126 mg/kg 2.5E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Fluoranthene 182 mg/kg 3.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Naphthalene 1.90 mg/kg 3.8E-08 (mg/kg/day) NA (mg/kg/day)-1 - -

Phenanthrene 117 mg/kg 2.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Pyrene 196 mg/kg 3.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Arsenic 15.1 mg/kg 9.0E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.3E-07

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - -

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Exp. Route Total 3.1E-05

Exposure Point Total 1.8E-04

Exposure Medium Total 1.8E-04

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 1.0E-09 (mg/m3) 1.1E-03 (ug/m3)-1 1.1E-09

Benzo(g,h,i)perylene 1.1E-8 mg/m3 1.9E-10 (mg/m3) NA (ug/m3)-1 - -

Fluoranthene 1.7E-8 mg/m3 2.7E-10 (mg/m3) NA (ug/m3)-1 - -

Naphthalene 3.5E-5 mg/m3 5.8E-07 (mg/m3) 3.4E-05 (ug/m3)-1 2.0E-08

Phenanthrene 3.5E-4 mg/m3 5.7E-06 (mg/m3) NA (ug/m3)-1 - -

Pyrene 1.8E-8 mg/m3 2.9E-10 (mg/m3) NA (ug/m3)-1 - -

Aluminum 1.2E-6 mg/m3 2.0E-08 (mg/m3) NA (ug/m3)-1 - -

Arsenic 1.4E-9 mg/m3 2.3E-11 (mg/m3) 4.3E-03 (ug/m3)-1 9.7E-11

Chromium 1.8E-9 mg/m3 7.3E-11 (mg/m3) 8.4E-02 (ug/m3)-1 6.2E-09

Cobalt 1.4E-9 mg/m3 2.3E-11 (mg/m3) 9.0E-03 (ug/m3)-1 2.1E-10

Iron 2.8E-6 mg/m3 4.7E-08 (mg/m3) NA (ug/m3)-1 - -

Lead 1.2E-8 mg/m3 1.9E-10 (mg/m3) NA (ug/m3)-1 - -

Manganese 4.9E-8 mg/m3 8.1E-10 (mg/m3) NA (ug/m3)-1 - -

Exp. Route Total 2.7E-08

Exposure Point Total 2.7E-08

Exposure Medium Total 2.7E-08

Medium Total 1.8E-04

Total of Receptor Risks Across All Media  1.8E-04

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.1.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Workers

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 2.2E-07 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 4.4E-07 1.7E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 8.0E-07 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.000010

Fluoranthene 182 mg/kg 1.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-06 (mg/kg/day) 1.1E-01 (mg/kg/day) 0.00001

Naphthalene 1.90 mg/kg 1.6E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-08 (mg/kg/day) 5.6E-02 (mg/kg/day) 0.0000002

Phenanthrene 117 mg/kg 9.6E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 7.4E-07 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.000009

Pyrene 196 mg/kg 1.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00001

Aluminum 13400 mg/kg 1.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 8.5E-05 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.00009

Arsenic 15.1 mg/kg 1.2E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.9E-08 9.6E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Chromium 19.4 mg/kg 1.6E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 7.9E-09 1.2E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00004

Cobalt 15.3 mg/kg 1.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 9.7E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Iron 31200 mg/kg 2.6E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0003

Lead 130 mg/kg 1.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 8.3E-07 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 4.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.5E-06 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.00002

Exp. Route Total 4.7E-07 0.001

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 4.6E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.4E-07 3.6E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 8.5E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00003

Fluoranthene 182 mg/kg 1.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00003

Naphthalene 1.90 mg/kg 1.6E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000006

Phenanthrene 117 mg/kg 1.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 7.9E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00003

Pyrene 196 mg/kg 1.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00004

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 3.9E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 5.9E-09 3.0E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 3.4E-07 0.0002

Exposure Point Total 8.1E-07 0.001

Exposure Medium Total 8.1E-07 0.001

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 9.2E-12 (mg/m3) 1.1E-03 (ug/m3)-1 1.0E-11 7.2E-11 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 4.4E-12 (mg/m3) NA (ug/m3)-1 - - 3.4E-11 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 6.3E-12 (mg/m3) NA (ug/m3)-1 - - 4.9E-11 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 1.3E-08 (mg/m3) 3.4E-05 (ug/m3)-1 4.5E-10 1.0E-07 (mg/m3) 3.0E-03 (mg/m3) 0.00003

Phenanthrene 3.5E-4 mg/m3 1.3E-07 (mg/m3) NA (ug/m3)-1 - - 1.0E-06 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 6.8E-12 (mg/m3) NA (ug/m3)-1 - - 5.3E-11 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 4.6E-10 (mg/m3) NA (ug/m3)-1 - - 3.6E-09 (mg/m3) 5.0E-03 (mg/m3) 0.0000007

Arsenic 1.4E-9 mg/m3 5.2E-13 (mg/m3) 4.3E-03 (ug/m3)-1 2.3E-12 4.1E-12 (mg/m3) 1.5E-05 (mg/m3) 0.0000003

Chromium 1.8E-9 mg/m3 6.7E-13 (mg/m3) 8.4E-02 (ug/m3)-1 5.7E-11 5.2E-12 (mg/m3) 1.0E-04 (mg/m3) 0.00000005

Cobalt 1.4E-9 mg/m3 5.3E-13 (mg/m3) 9.0E-03 (ug/m3)-1 4.8E-12 4.1E-12 (mg/m3) 6.0E-06 (mg/m3) 0.0000007

Iron 2.8E-6 mg/m3 1.1E-09 (mg/m3) NA (ug/m3)-1 - - 8.4E-09 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 4.5E-12 (mg/m3) NA (ug/m3)-1 - - 3.5E-11 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 1.9E-11 (mg/m3) NA (ug/m3)-1 - - 1.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.000003

Exp. Route Total 5.3E-10 0.00004

Exposure Point Total 5.3E-10 0.00004

Exposure Medium Total 5.3E-10 0.00004

Medium Total 8.1E-07 0.001

Total of Receptor Risks Across All Media  8.1E-07 Total of Receptor Hazards Across All Media  0.001

3/25/2010



TABLE 7.2.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 1.4E-05 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.9E-05 3.4E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-05 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.0002

Fluoranthene 182 mg/kg 1.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-05 (mg/kg/day) 1.1E-01 (mg/kg/day) 0.0002

Naphthalene 1.90 mg/kg 1.7E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.4E-07 (mg/kg/day) 5.6E-02 (mg/kg/day) 0.000004

Phenanthrene 117 mg/kg 1.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-05 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.0002

Pyrene 196 mg/kg 1.8E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-05 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.0003

Aluminum 13400 mg/kg 1.2E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.002

Arsenic 15.1 mg/kg 1.4E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.1E-07 1.9E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.006

Chromium 19.4 mg/kg 1.0E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 5.1E-07 2.5E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0008

Cobalt 15.3 mg/kg 1.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.007

Iron 31200 mg/kg 2.8E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.006

Lead 130 mg/kg 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-05 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 5.0E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.9E-05 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.0005

Exp. Route Total 3.0E-05 0.02

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 3.2E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.3E-06 7.6E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00006

Fluoranthene 182 mg/kg 1.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00007

Naphthalene 1.90 mg/kg 1.9E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000001

Phenanthrene 117 mg/kg 1.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00006

Pyrene 196 mg/kg 2.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00009

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 4.6E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.0E-09 6.5E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0002

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 2.3E-06 0.0005

Exposure Point Total 3.2E-05 0.02

Exposure Medium Total 3.2E-05 0.02

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 1.9E-10 (mg/m3) 1.1E-03 (ug/m3)-1 2.1E-10 4.6E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.2E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 2.3E-11 (mg/m3) NA (ug/m3)-1 - - 3.2E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 4.8E-08 (mg/m3) 3.4E-05 (ug/m3)-1 1.6E-09 6.7E-07 (mg/m3) 3.0E-03 (mg/m3) 0.0002

Phenanthrene 3.5E-4 mg/m3 4.8E-07 (mg/m3) NA (ug/m3)-1 - - 6.7E-06 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 2.4E-11 (mg/m3) NA (ug/m3)-1 - - 3.4E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 1.7E-09 (mg/m3) NA (ug/m3)-1 - - 2.3E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000005

Arsenic 1.4E-9 mg/m3 1.9E-12 (mg/m3) 4.3E-03 (ug/m3)-1 8.1E-12 2.6E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000002

Chromium 1.8E-9 mg/m3 1.4E-11 (mg/m3) 8.4E-02 (ug/m3)-1 1.2E-09 3.4E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000003

Cobalt 1.4E-9 mg/m3 1.9E-12 (mg/m3) 9.0E-03 (ug/m3)-1 1.7E-11 2.7E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000004

Iron 2.8E-6 mg/m3 3.9E-09 (mg/m3) NA (ug/m3)-1 - - 5.4E-08 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.3E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 6.8E-11 (mg/m3) NA (ug/m3)-1 - - 9.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.00002

Exp. Route Total 3.0E-09 0.0003

Exposure Point Total 3.0E-09 0.0003

Exposure Medium Total 3.0E-09 0.0003

Medium Total 3.2E-05 0.02

Total of Receptor Risks Across All Media  3.2E-05 Total of Receptor Hazards Across All Media  0.02

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.3.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Older Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 1.2E-06 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.5E-06 5.7E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00003

Fluoranthene 182 mg/kg 2.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.9E-06 (mg/kg/day) 1.1E-01 (mg/kg/day) 0.00003

Naphthalene 1.90 mg/kg 2.9E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-08 (mg/kg/day) 5.6E-02 (mg/kg/day) 0.0000007

Phenanthrene 117 mg/kg 1.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00003

Pyrene 196 mg/kg 3.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.2E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00005

Aluminum 13400 mg/kg 2.0E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.9E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0003

Arsenic 15.1 mg/kg 2.3E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.4E-08 3.2E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.001

Chromium 19.4 mg/kg 8.9E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 4.4E-08 4.1E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0001

Cobalt 15.3 mg/kg 2.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.3E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.001

Iron 31200 mg/kg 4.7E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 6.6E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0009

Lead 130 mg/kg 2.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 8.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-05 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.00008

Exp. Route Total 2.6E-06 0.004

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 2.8E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.0E-07 1.3E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 2.2E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.1E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00001

Fluoranthene 182 mg/kg 3.2E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 4.4E-07 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00001

Naphthalene 1.90 mg/kg 3.3E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 4.6E-09 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000002

Phenanthrene 117 mg/kg 2.0E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000009

Pyrene 196 mg/kg 3.4E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 4.8E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00002

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 7.9E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.2E-09 1.1E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00004

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 2.0E-07 0.00008

Exposure Point Total 2.8E-06 0.004

Exposure Medium Total 2.8E-06 0.004

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 9.9E-11 (mg/m3) 1.1E-03 (ug/m3)-1 1.1E-10 4.6E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.2E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 2.3E-11 (mg/m3) NA (ug/m3)-1 - - 3.2E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 4.8E-08 (mg/m3) 3.4E-05 (ug/m3)-1 1.6E-09 6.7E-07 (mg/m3) 3.0E-03 (mg/m3) 0.0002

Phenanthrene 3.5E-4 mg/m3 4.8E-07 (mg/m3) NA (ug/m3)-1 - - 6.7E-06 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 2.4E-11 (mg/m3) NA (ug/m3)-1 - - 3.4E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 1.7E-09 (mg/m3) NA (ug/m3)-1 - - 2.3E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000005

Arsenic 1.4E-9 mg/m3 1.9E-12 (mg/m3) 4.3E-03 (ug/m3)-1 8.1E-12 2.6E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000002

Chromium 1.8E-9 mg/m3 7.2E-12 (mg/m3) 8.4E-02 (ug/m3)-1 6.1E-10 3.4E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000003

Cobalt 1.4E-9 mg/m3 1.9E-12 (mg/m3) 9.0E-03 (ug/m3)-1 1.7E-11 2.7E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000004

Iron 2.8E-6 mg/m3 3.9E-09 (mg/m3) NA (ug/m3)-1 - - 5.4E-08 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.3E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 6.8E-11 (mg/m3) NA (ug/m3)-1 - - 9.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.00002

Exp. Route Total 2.4E-09 0.0003

Exposure Point Total 2.4E-09 0.0003

Exposure Medium Total 2.4E-09 0.0003

Medium Total 2.8E-06 0.004

Total of Receptor Risks Across All Media  2.8E-06 Total of Receptor Hazards Across All Media  0.004

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.4.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 2.6E-07 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 5.3E-07 3.6E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00002

Fluoranthene 182 mg/kg 1.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-06 (mg/kg/day) 1.1E-01 (mg/kg/day) 0.00002

Naphthalene 1.90 mg/kg 1.9E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-08 (mg/kg/day) 5.6E-02 (mg/kg/day) 0.0000005

Phenanthrene 117 mg/kg 1.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00002

Pyrene 196 mg/kg 1.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00003

Aluminum 13400 mg/kg 1.3E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0002

Arsenic 15.1 mg/kg 1.5E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.2E-08 2.1E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0007

Chromium 19.4 mg/kg 1.9E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 9.5E-09 2.7E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00009

Cobalt 15.3 mg/kg 1.5E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0007

Iron 31200 mg/kg 3.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 4.3E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0006

Lead 130 mg/kg 1.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 5.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 7.4E-06 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.00005

Exp. Route Total 5.6E-07 0.002

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 5.9E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.3E-08 8.3E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.4E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000007

Fluoranthene 182 mg/kg 2.0E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-07 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.000007

Naphthalene 1.90 mg/kg 2.1E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 3.0E-09 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000001

Phenanthrene 117 mg/kg 1.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000006

Pyrene 196 mg/kg 2.2E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.1E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00001

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 5.1E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.6E-10 7.1E-09 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00002

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 4.4E-08 0.00005

Exposure Point Total 6.1E-07 0.002

Exposure Medium Total 6.1E-07 0.002

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 3.3E-11 (mg/m3) 1.1E-03 (ug/m3)-1 3.6E-11 4.6E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.2E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 2.3E-11 (mg/m3) NA (ug/m3)-1 - - 3.2E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 4.8E-08 (mg/m3) 3.4E-05 (ug/m3)-1 1.6E-09 6.7E-07 (mg/m3) 3.0E-03 (mg/m3) 0.0002

Phenanthrene 3.5E-4 mg/m3 4.8E-07 (mg/m3) NA (ug/m3)-1 - - 6.7E-06 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 2.4E-11 (mg/m3) NA (ug/m3)-1 - - 3.4E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 1.7E-09 (mg/m3) NA (ug/m3)-1 - - 2.3E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000005

Arsenic 1.4E-9 mg/m3 1.9E-12 (mg/m3) 4.3E-03 (ug/m3)-1 8.1E-12 2.6E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000002

Chromium 1.8E-9 mg/m3 2.4E-12 (mg/m3) 8.4E-02 (ug/m3)-1 2.0E-10 3.4E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000003

Cobalt 1.4E-9 mg/m3 1.9E-12 (mg/m3) 9.0E-03 (ug/m3)-1 1.7E-11 2.7E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000004

Iron 2.8E-6 mg/m3 3.9E-09 (mg/m3) NA (ug/m3)-1 - - 5.4E-08 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.3E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 6.8E-11 (mg/m3) NA (ug/m3)-1 - - 9.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.00002

Exp. Route Total 1.9E-09 0.0003

Exposure Point Total 1.9E-09 0.0003

Exposure Medium Total 1.9E-09 0.0003

Medium Total 6.1E-07 0.003

Total of Receptor Risks Across All Media  6.1E-07 Total of Receptor Hazards Across All Media  0.003

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.5.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Lifelong Recreational User

Receptor Age:  Lifelong

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 6.9E-06 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.4E-05

Benzo(g,h,i)perylene 126 mg/kg 6.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Fluoranthene 182 mg/kg 9.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Naphthalene 1.90 mg/kg 9.5E-09 (mg/kg/day) NA (mg/kg/day)-1 - -

Phenanthrene 117 mg/kg 5.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Pyrene 196 mg/kg 9.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Aluminum 13400 mg/kg 6.7E-05 (mg/kg/day) NA (mg/kg/day)-1 - -

Arsenic 15.1 mg/kg 7.6E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.1E-07

Chromium 19.4 mg/kg 5.0E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 2.5E-07

Cobalt 15.3 mg/kg 7.7E-08 (mg/kg/day) NA (mg/kg/day)-1 - -

Iron 31200 mg/kg 1.6E-04 (mg/kg/day) NA (mg/kg/day)-1 - -

Lead 130 mg/kg 6.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Manganese 543 mg/kg 2.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Exp. Route Total 1.4E-05

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 1.5E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.1E-06

Benzo(g,h,i)perylene 126 mg/kg 7.1E-08 (mg/kg/day) NA (mg/kg/day)-1 - -

Fluoranthene 182 mg/kg 1.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Naphthalene 1.90 mg/kg 1.1E-09 (mg/kg/day) NA (mg/kg/day)-1 - -

Phenanthrene 117 mg/kg 6.6E-08 (mg/kg/day) NA (mg/kg/day)-1 - -

Pyrene 196 mg/kg 1.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Arsenic 15.1 mg/kg 2.6E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.8E-09

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - -

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Exp. Route Total 1.1E-06

Exposure Point Total 1.6E-05

Exposure Medium Total 1.6E-05

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 1.6E-10 (mg/m3) 1.1E-03 (ug/m3)-1 1.7E-10

Benzo(g,h,i)perylene 1.1E-8 mg/m3 2.8E-11 (mg/m3) NA (ug/m3)-1 - -

Fluoranthene 1.7E-8 mg/m3 4.1E-11 (mg/m3) NA (ug/m3)-1 - -

Naphthalene 3.5E-5 mg/m3 8.6E-08 (mg/m3) 3.4E-05 (ug/m3)-1 2.9E-09

Phenanthrene 3.5E-4 mg/m3 8.6E-07 (mg/m3) NA (ug/m3)-1 - -

Pyrene 1.8E-8 mg/m3 4.4E-11 (mg/m3) NA (ug/m3)-1 - -

Aluminum 1.2E-6 mg/m3 3.0E-09 (mg/m3) NA (ug/m3)-1 - -

Arsenic 1.4E-9 mg/m3 3.4E-12 (mg/m3) 4.3E-03 (ug/m3)-1 1.5E-11

Chromium 1.8E-9 mg/m3 1.2E-11 (mg/m3) 8.4E-02 (ug/m3)-1 9.7E-10

Cobalt 1.4E-9 mg/m3 3.4E-12 (mg/m3) 9.0E-03 (ug/m3)-1 3.1E-11

Iron 2.8E-6 mg/m3 7.0E-09 (mg/m3) NA (ug/m3)-1 - -

Lead 1.2E-8 mg/m3 2.9E-11 (mg/m3) NA (ug/m3)-1 - -

Manganese 4.9E-8 mg/m3 1.2E-10 (mg/m3) NA (ug/m3)-1 - -

Exp. Route Total 4.1E-09

Exposure Point Total 4.1E-09

Exposure Medium Total 4.1E-09

Medium Total 1.6E-05

Total of Receptor Risks Across All Media  1.6E-05

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.1.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Workers

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 2E-06 -- 1E-06 -- 4E-06 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.00002 - - 0.00004 0.00005

Fluoranthene - - -- - - -- - - Liver 0.00002 - - 0.00004 0.00006

Naphthalene - - -- - - -- - - Body Weight 0.0000004 - - 0.0000008 0.000001

Phenanthrene - - -- - - -- - - Kidney 0.00002 - - 0.00003 0.00005

Pyrene - - -- - - -- - - Kidney 0.00003 - - 0.00005 0.00008

Aluminum - - -- - - -- - - CNS 0.0002 - - -- 0.0002

Arsenic 1E-07 -- 2E-08 -- 1E-07 Skin, CVS 0.0006 - - 0.0001 0.0008

Chromium 4E-08 -- - - -- 4E-08 Fetotoxicity, GS, Bone 0.00008 - - -- 0.00008

Cobalt - - -- - - -- - - Blood 0.0006 - - -- 0.0006

Iron - - -- - - -- - - GS 0.0006 - - -- 0.0006

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.00005 - - -- 0.00005

Chemical Total 3E-06 -- 1E-06 -- 4E-06 0.002 -- 0.0003 0.003

Exposure Point Total 4E-06 0.003

Exposure Medium Total 4E-06 0.003

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 3E-11 -- -- 3E-11 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 1E-09 -- -- 1E-09 Nasal - - 0.00003 - - 0.00003
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.0000007 - - 0.0000007
Arsenic -- 6E-12 -- -- 6E-12 NA - - 0.0000003 - - 0.0000003
Chromium -- 2E-10 -- -- 2E-10 NA - - 0.00000005 - - 0.00000005
Cobalt -- 1E-11 -- -- 1E-11 Lungs - - 0.0000007 - - 0.0000007
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.000003 - - 0.000003

Chemical Total -- 1E-09 -- -- 1E-09 - - 0.00004 - - 0.00004

Exposure Point Total 1E-09 0.00004

Exposure Medium Total 1E-09 0.00004

Medium Total 4E-06 0.003

Receptor Total Receptor Risk Total  4E-06 Receptor HI Total  0.003
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TABLE 9.2.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 1E-04 -- 2E-05 -- 1E-04 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.0008 - - 0.0006 0.001

Fluoranthene - - -- - - -- - - Liver 0.0008 - - 0.0007 0.001

Naphthalene - - -- - - -- - - Body Weight 0.00002 - - 0.00001 0.00003

Phenanthrene - - -- - - -- - - Kidney 0.0007 - - 0.0006 0.001

Pyrene - - -- - - -- - - Kidney 0.001 - - 0.0009 0.002

Aluminum - - -- - - -- - - CNS 0.007 - - -- 0.007

Arsenic 8E-07 -- 7E-08 -- 9E-07 Skin, CVS 0.03 - - 0.002 0.03

Chromium 2E-06 -- - - -- 2E-06 Fetotoxicity, GS, Bone 0.003 - - -- 0.003

Cobalt - - -- - - -- - - Blood 0.03 - - -- 0.03

Iron - - -- - - -- - - GS 0.02 - - -- 0.02

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.002 - - -- 0.002

Chemical Total 1E-04 -- 2E-05 -- 1E-04 0.09 -- 0.005 0.10

Exposure Point Total 1E-04 0.10

Exposure Medium Total 1E-04 0.10

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 4E-10 -- -- 4E-10 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 3E-09 -- -- 3E-09 Nasal - - 0.0004 - - 0.0004
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000009 - - 0.000009
Arsenic -- 2E-11 -- -- 2E-11 NA - - 0.000004 - - 0.000004
Chromium -- 2E-09 -- -- 2E-09 NA - - 0.0000007 - - 0.0000007
Cobalt -- 3E-11 -- -- 3E-11 Lungs - - 0.000009 - - 0.000009
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00004 - - 0.00004

Chemical Total -- 6E-09 -- -- 6E-09 - - 0.0005 - - 0.0005

Exposure Point Total 6E-09 0.0005

Exposure Medium Total 6E-09 0.0005

Medium Total 1E-04 0.10

Receptor Total Receptor Risk Total  1E-04 Receptor HI Total  0.10

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.3.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Older Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 1E-05 -- 3E-06 -- 1E-05 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.0001 - - 0.0001 0.0003

Fluoranthene - - -- - - -- - - Liver 0.0001 - - 0.0002 0.0003

Naphthalene - - -- - - -- - - Body Weight 0.000003 - - 0.000003 0.000006

Phenanthrene - - -- - - -- - - Kidney 0.0001 - - 0.0001 0.0003

Pyrene - - -- - - -- - - Kidney 0.0002 - - 0.0002 0.0004

Aluminum - - -- - - -- - - CNS 0.001 - - -- 0.001

Arsenic 1E-07 -- 2E-08 -- 2E-07 Skin, CVS 0.004 - - 0.0005 0.005

Chromium 2E-07 -- - - -- 2E-07 Fetotoxicity, GS, Bone 0.0006 - - -- 0.0006

Cobalt - - -- - - -- - - Blood 0.004 - - -- 0.004

Iron - - -- - - -- - - GS 0.004 - - -- 0.004

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.0003 - - -- 0.0003

Chemical Total 1E-05 -- 3E-06 -- 1E-05 0.02 -- 0.001 0.02

Exposure Point Total 1E-05 0.02

Exposure Medium Total 1E-05 0.02

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 2E-10 -- -- 2E-10 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 3E-09 -- -- 3E-09 Nasal - - 0.0004 - - 0.0004
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000009 - - 0.000009
Arsenic -- 2E-11 -- -- 2E-11 NA - - 0.000004 - - 0.000004
Chromium -- 1E-09 -- -- 1E-09 NA - - 0.0000007 - - 0.0000007
Cobalt -- 3E-11 -- -- 3E-11 Lungs - - 0.000009 - - 0.000009
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00004 - - 0.00004

Chemical Total -- 5E-09 -- -- 5E-09 - - 0.0005 - - 0.0005

Exposure Point Total 5E-09 0.0005

Exposure Medium Total 5E-09 0.0005

Medium Total 1E-05 0.02

Receptor Total Receptor Risk Total  1E-05 Receptor HI Total  0.02

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.4.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 2E-06 -- 6E-07 -- 3E-06 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.00008 - - 0.00009 0.0002

Fluoranthene - - -- - - -- - - Liver 0.00009 - - 0.00010 0.0002

Naphthalene - - -- - - -- - - Body Weight 0.000002 - - 0.000002 0.000004

Phenanthrene - - -- - - -- - - Kidney 0.00008 - - 0.00009 0.0002

Pyrene - - -- - - -- - - Kidney 0.0001 - - 0.0001 0.0003

Aluminum - - -- - - -- - - CNS 0.0007 - - -- 0.0007

Arsenic 9E-08 -- 1E-08 -- 1E-07 Skin, CVS 0.003 - - 0.0003 0.003

Chromium 4E-08 -- - - -- 4E-08 Fetotoxicity, GS, Bone 0.0004 - - -- 0.0004

Cobalt - - -- - - -- - - Blood 0.003 - - -- 0.003

Iron - - -- - - -- - - GS 0.002 - - -- 0.002

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.0002 - - -- 0.0002

Chemical Total 2E-06 -- 6E-07 -- 3E-06 0.010 -- 0.0008 0.01

Exposure Point Total 3E-06 0.01

Exposure Medium Total 3E-06 0.01

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 7E-11 -- -- 7E-11 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 3E-09 -- -- 3E-09 Nasal - - 0.0004 - - 0.0004
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000009 - - 0.000009
Arsenic -- 2E-11 -- -- 2E-11 NA - - 0.000004 - - 0.000004
Chromium -- 4E-10 -- -- 4E-10 NA - - 0.0000007 - - 0.0000007
Cobalt -- 3E-11 -- -- 3E-11 Lungs - - 0.000009 - - 0.000009
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00004 - - 0.00004

Chemical Total -- 4E-09 -- -- 4E-09 - - 0.0005 - - 0.0005

Exposure Point Total 4E-09 0.0005

Exposure Medium Total 4E-09 0.0005

Medium Total 3E-06 0.01

Receptor Total Receptor Risk Total  3E-06 Receptor HI Total  0.01

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.5.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Lifelong Recreational User

Receptor Age:  Lifelong

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 1E-04 -- 3E-05 -- 2E-04

Benzo(g,h,i)perylene - - -- - - -- - -

Fluoranthene - - -- - - -- - -

Naphthalene - - -- - - -- - -

Phenanthrene - - -- - - -- - -

Pyrene - - -- - - -- - -

Aluminum - - -- - - -- - -

Arsenic 1E-06 -- 1E-07 -- 2E-06

Chromium 3E-06 -- - - -- 3E-06

Cobalt - - -- - - -- - -

Iron - - -- - - -- - -

Lead - - -- - - -- - -

Manganese - - -- - - -- - -

Chemical Total 1E-04 -- 3E-05 -- 2E-04

Exposure Point Total 2E-04

Exposure Medium Total 2E-04

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 1E-09 -- -- 1E-09

Benzo(g,h,i)perylene -- - - -- -- - -

Fluoranthene -- - - -- -- - -

Naphthalene -- 2E-08 -- -- 2E-08

Phenanthrene -- - - -- -- - -

Pyrene -- - - -- -- - -

Aluminum -- - - -- -- - -

Arsenic -- 1E-10 -- -- 1E-10

Chromium -- 6E-09 -- -- 6E-09

Cobalt -- 2E-10 -- -- 2E-10

Iron -- - - -- -- - -

Lead -- - - -- -- - -

Manganese -- - - -- -- - -

Chemical Total -- 3E-08 -- -- 3E-08

Exposure Point Total 3E-08

Exposure Medium Total 3E-08

Medium Total 2E-04

Receptor Total Receptor Risk Total  2E-04

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.1.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Workers

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 4E-07 -- 3E-07 -- 8E-07 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.000010 - - 0.00003 0.00004

Fluoranthene - - -- - - -- - - Liver 0.00001 - - 0.00003 0.00004

Naphthalene - - -- - - -- - - Body Weight 0.0000002 - - 0.0000006 0.0000009

Phenanthrene - - -- - - -- - - Kidney 0.000009 - - 0.00003 0.00004

Pyrene - - -- - - -- - - Kidney 0.00001 - - 0.00004 0.00006

Aluminum - - -- - - -- - - CNS 0.00009 - - -- 0.00009

Arsenic 2E-08 -- 6E-09 -- 2E-08 Skin, CVS 0.0003 - - 0.0001 0.0004

Chromium 8E-09 -- - - -- 8E-09 Fetotoxicity, GS, Bone 0.00004 - - -- 0.00004

Cobalt - - -- - - -- - - Blood 0.0003 - - -- 0.0003

Iron - - -- - - -- - - GS 0.0003 - - -- 0.0003

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.00002 - - -- 0.00002

Chemical Total 5E-07 -- 3E-07 -- 8E-07 0.001 -- 0.0002 0.001

Exposure Point Total 8E-07 0.001

Exposure Medium Total 8E-07 0.001

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 1E-11 -- -- 1E-11 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 5E-10 -- -- 5E-10 Nasal - - 0.00003 - - 0.00003
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.0000007 - - 0.0000007
Arsenic -- 2E-12 -- -- 2E-12 NA - - 0.0000003 - - 0.0000003
Chromium -- 6E-11 -- -- 6E-11 NA - - 0.00000005 - - 0.00000005
Cobalt -- 5E-12 -- -- 5E-12 Lungs - - 0.0000007 - - 0.0000007
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.000003 - - 0.000003

Chemical Total -- 5E-10 -- -- 5E-10 - - 0.00004 - - 0.00004

Exposure Point Total 5E-10 0.00004

Exposure Medium Total 5E-10 0.00004

Medium Total 8E-07 0.001

Receptor Total Receptor Risk Total  8E-07 Receptor HI Total  0.001
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TABLE 9.2.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 3E-05 -- 2E-06 -- 3E-05 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.0002 - - 0.00006 0.0003

Fluoranthene - - -- - - -- - - Liver 0.0002 - - 0.00007 0.0003

Naphthalene - - -- - - -- - - Body Weight 0.000004 - - 0.000001 0.000006

Phenanthrene - - -- - - -- - - Kidney 0.0002 - - 0.00006 0.0002

Pyrene - - -- - - -- - - Kidney 0.0003 - - 0.00009 0.0004

Aluminum - - -- - - -- - - CNS 0.002 - - -- 0.002

Arsenic 2E-07 -- 7E-09 -- 2E-07 Skin, CVS 0.006 - - 0.0002 0.007

Chromium 5E-07 -- - - -- 5E-07 Fetotoxicity, GS, Bone 0.0008 - - -- 0.0008

Cobalt - - -- - - -- - - Blood 0.007 - - -- 0.007

Iron - - -- - - -- - - GS 0.006 - - -- 0.006

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.0005 - - -- 0.0005

Chemical Total 3E-05 -- 2E-06 -- 3E-05 0.02 -- 0.0005 0.02

Exposure Point Total 3E-05 0.02

Exposure Medium Total 3E-05 0.02

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 2E-10 -- -- 2E-10 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 2E-09 -- -- 2E-09 Nasal - - 0.0002 - - 0.0002
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000005 - - 0.000005
Arsenic -- 8E-12 -- -- 8E-12 NA - - 0.000002 - - 0.000002
Chromium -- 1E-09 -- -- 1E-09 NA - - 0.0000003 - - 0.0000003
Cobalt -- 2E-11 -- -- 2E-11 Lungs - - 0.000004 - - 0.000004
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00002 - - 0.00002

Chemical Total -- 3E-09 -- -- 3E-09 - - 0.0003 - - 0.0003

Exposure Point Total 3E-09 0.0003

Exposure Medium Total 3E-09 0.0003

Medium Total 3E-05 0.02

Receptor Total Receptor Risk Total  3E-05 Receptor HI Total  0.02

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.3.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Older Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 2E-06 -- 2E-07 -- 3E-06 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.00003 - - 0.00001 0.00004

Fluoranthene - - -- - - -- - - Liver 0.00003 - - 0.00001 0.00005

Naphthalene - - -- - - -- - - Body Weight 0.0000007 - - 0.0000002 0.0000010

Phenanthrene - - -- - - -- - - Kidney 0.00003 - - 0.000009 0.00004

Pyrene - - -- - - -- - - Kidney 0.00005 - - 0.00002 0.00007

Aluminum - - -- - - -- - - CNS 0.0003 - - -- 0.0003

Arsenic 3E-08 -- 1E-09 -- 4E-08 Skin, CVS 0.001 - - 0.00004 0.001

Chromium 4E-08 -- - - -- 4E-08 Fetotoxicity, GS, Bone 0.0001 - - -- 0.0001

Cobalt - - -- - - -- - - Blood 0.001 - - -- 0.001

Iron - - -- - - -- - - GS 0.0009 - - -- 0.0009

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.00008 - - -- 0.00008

Chemical Total 3E-06 -- 2E-07 -- 3E-06 0.004 -- 0.00008 0.004

Exposure Point Total 3E-06 0.004

Exposure Medium Total 3E-06 0.004

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 1E-10 -- -- 1E-10 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 2E-09 -- -- 2E-09 Nasal - - 0.0002 - - 0.0002
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000005 - - 0.000005
Arsenic -- 8E-12 -- -- 8E-12 NA - - 0.000002 - - 0.000002
Chromium -- 6E-10 -- -- 6E-10 NA - - 0.0000003 - - 0.0000003
Cobalt -- 2E-11 -- -- 2E-11 Lungs - - 0.000004 - - 0.000004
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00002 - - 0.00002

Chemical Total -- 2E-09 -- -- 2E-09 - - 0.0003 - - 0.0003

Exposure Point Total 2E-09 0.0003

Exposure Medium Total 2E-09 0.0003

Medium Total 3E-06 0.004

Receptor Total Receptor Risk Total  3E-06 Receptor HI Total  0.004

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.4.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 5E-07 -- 4E-08 -- 6E-07 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.00002 - - 0.000007 0.00003

Fluoranthene - - -- - - -- - - Liver 0.00002 - - 0.000007 0.00003

Naphthalene - - -- - - -- - - Body Weight 0.0000005 - - 0.0000001 0.0000006

Phenanthrene - - -- - - -- - - Kidney 0.00002 - - 0.000006 0.00003

Pyrene - - -- - - -- - - Kidney 0.00003 - - 0.00001 0.00004

Aluminum - - -- - - -- - - CNS 0.0002 - - -- 0.0002

Arsenic 2E-08 -- 8E-10 -- 2E-08 Skin, CVS 0.0007 - - 0.00002 0.0007

Chromium 9E-09 -- - - -- 9E-09 Fetotoxicity, GS, Bone 0.00009 - - -- 0.00009

Cobalt - - -- - - -- - - Blood 0.0007 - - -- 0.0007

Iron - - -- - - -- - - GS 0.0006 - - -- 0.0006

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.00005 - - -- 0.00005

Chemical Total 6E-07 -- 4E-08 -- 6E-07 0.002 -- 0.00005 0.002

Exposure Point Total 6E-07 0.002

Exposure Medium Total 6E-07 0.002

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 4E-11 -- -- 4E-11 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 2E-09 -- -- 2E-09 Nasal - - 0.0002 - - 0.0002
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000005 - - 0.000005
Arsenic -- 8E-12 -- -- 8E-12 NA - - 0.000002 - - 0.000002
Chromium -- 2E-10 -- -- 2E-10 NA - - 0.0000003 - - 0.0000003
Cobalt -- 2E-11 -- -- 2E-11 Lungs - - 0.000004 - - 0.000004
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00002 - - 0.00002

Chemical Total -- 2E-09 -- -- 2E-09 - - 0.0003 - - 0.0003

Exposure Point Total 2E-09 0.0003

Exposure Medium Total 2E-09 0.0003

Medium Total 6E-07 0.003

Receptor Total Receptor Risk Total  6E-07 Receptor HI Total  0.003

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.5.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Lifelong Recreational User

Receptor Age:  Lifelong

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 1E-05 -- 1E-06 -- 2E-05

Benzo(g,h,i)perylene - - -- - - -- - -

Fluoranthene - - -- - - -- - -

Naphthalene - - -- - - -- - -

Phenanthrene - - -- - - -- - -

Pyrene - - -- - - -- - -

Aluminum - - -- - - -- - -

Arsenic 1E-07 -- 4E-09 -- 1E-07

Chromium 3E-07 -- - - -- 3E-07

Cobalt - - -- - - -- - -

Iron - - -- - - -- - -

Lead - - -- - - -- - -

Manganese - - -- - - -- - -

Chemical Total 1E-05 -- 1E-06 -- 2E-05

Exposure Point Total 2E-05

Exposure Medium Total 2E-05

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 2E-10 -- -- 2E-10
Benzo(g,h,i)perylene -- - - -- -- - -
Fluoranthene -- - - -- -- - -
Naphthalene -- 3E-09 -- -- 3E-09
Phenanthrene -- - - -- -- - -
Pyrene -- - - -- -- - -
Aluminum -- - - -- -- - -
Arsenic -- 1E-11 -- -- 1E-11
Chromium -- 1E-09 -- -- 1E-09
Cobalt -- 3E-11 -- -- 3E-11
Iron -- - - -- -- - -
Lead -- - - -- -- - -

Manganese -- - - -- -- - -

Chemical Total -- 4E-09 -- -- 4E-09

Exposure Point Total 4E-09

Exposure Medium Total 4E-09

Medium Total 2E-05

Receptor Total Receptor Risk Total  2E-05

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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