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1.0 INTRODUCTION 
 
1.1 Purpose and Class of Partial Response Action Outcome Statement 
 
This Massachusetts Contingency Plan (MCP) Release Notification and Class B-1 Partial Response Action 
Outcome Statement was prepared to satisfy the requirements of the MCP as set forth at 310 CMR 40.0333(2) 
(120-day release notification) and 40.1056 (RAO Statement).  Copies of forms BWSC103 and BWSC104 are 
included in Appendix A of this report.  Copies of correspondence providing the City of Somerville Mayor and 
Board of Health with notification of the availability of this document are included in Appendix B. 
 
1.2 Disposal Site Name, Location and Release Tracking Number 
 
The Disposal Site (hereinafter referred to as the “Site”) is located at 27 Village Street in Somerville, 
Massachusetts. Since notification of Site conditions is being provided to the MADEP simultaneously with 
submittal of this document, no Release Tracking Number (RTN) has been assigned to the Site. 
 
The property on which the Site is located (the “Property”) is approximately 0.35 acre in area and is utilized for 
residential and commercial (custom printing) purposes.  The Site comprises the entire Property.  The UTM 
coordinates of the Site are 4,668,049 m Northing, and 291,392 m Easting. 
 
The location of the Site is depicted on the Locus Map (Figure 1) and MCP Site Scoring Map (Figure 2).  Site 
details are depicted on the Site Plan (Figure 3). 
 
1.3 Responsible Party 
 
Response actions at the Site have been conducted by Adele Santos, 100 Memorial Drive, Unit 8-7B, Cambridge, 
MA  02142-1330.  She can be reached at (617) 253-4402. 
 
1.4 Licensed Site Professional 
 
The Licensed Site Professional of Record for the Site is Patrick D. Corcoran, LSP No. 9810; Resource Control 
Associates, Inc., 474 Broadway, Pawtucket, RI  02860-1377; (401) 728-6860. 
 
 
2.0 SITE DESCRIPTION AND HISTORY 
 
Two building strictures are located on the Property (see the Site Plan, Figure 3).  The larger building (Building 1), 
which is of brick construction, is located long the western edge of the Subject Property and was constructed in 
approximately 1875.  The northern third of the building area is used for residential purposes, and the remaining 
portion of Building 1 consists of an open-air courtyard/garden area, an open-air performing space, and bleachers, 
and is currently utilized as a children’s theatre. 
 
Building 2 is located along the eastern border of the Subject Property and was constructed between the 1940s and 
1950s.  Building 2 is constructed of concrete block with a flat roof and is currently utilized for custom letter-press 
printing operations.  During site investigations, paint thinner, kerosene, alcohol, oil and printing ink were 
observed in Building 2, in containers of less than one gallon each.  The printing business reportedly generates 
approximately four gallons of waste solvent (primarily mineral spirits) per year, and oily rags, which are shipped 
off-site for recycling and disposal. 
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Historically, the Property was used as a foundry and machine shop.  A foundry casting pit is located beneath the 
residential portion of Building 1.  The pit is filled with spent foundry sand, and a layer of gravel on top of the 
foundry sand. The specific metals and materials used in the historic foundry operations are unknown. 
 
The southern portion of the Property, adjacent to Village Street, is paved. The remainder of the Property not 
covered by the building footprints is vegetated.  The Property is served by underground water supply, sanitary 
sewer, and natural gas lines.  A 275-gallon AST is located at the north end of Building 2.  The AST is not 
connected to the building and does not appear to be in use. No staining was observed in the vicinity of the AST.  
According to the owner of the printing business, Building 2 has not utilized oil heat since approximately 1985.  A 
storm water drywell, which is reportedly not connected to sewer lines, is located immediately outside the 
courtyard of Building 1.  No staining was observed in the vicinity of the drywell. 
 
The Property, which is located in a dense urban commercial and residential area, is abutted to the north by active 
railroad tracks, to the east by a drum recycler, to the west by an access road and a vacant parcel, and to the south 
by Village Street, beyond which are residential properties. 
 
 
3.0 SITE HYDROGEOLOGICAL CHARACTERISTICS 
 
Resource Controls conducted a property-transfer environmental site assessment in November 2003.  Based on the 
findings of the assessment, a subsurface investigation of the Property was conducted to characterize subsurface 
soil and groundwater conditions at the Property, in consideration of historic foundry and machine shop operations, 
current printing press operations, and the presence of an unused AST, foundry casting pit and drywell on the 
Property, and the presence of a drum recycling operation on an abutting parcel. 
 
3.1 Subsurface Investigations 
 
3.1.1 Soil Sampling 
 
On December 1, 2003, six soil borings, three of which were completed as groundwater monitoring wells, were 
installed on the Property, using Geoprobe™ “direct-push method”.  One of the soil borings (SB-3) was installed 
using hand methods owing to space constraints.  Each boring was advanced to a depth of 10 to 12 feet below 
grade.  Soil boring logs, which include lithologic and stratigraphic descriptions, headspace screening data, and 
well construction details, are included as Appendix C. 
 
The monitoring wells were constructed of 1.0-inch diameter, thread-coupled PVC.  Seven to ten foot lengths of 
machine-cut, 0.01-inch slot well screening were installed at a minimum of 5 feet below the observed water table 
elevation to ensure an adequate and representative water supply for groundwater sampling.  Each well was 
completed with a locking gripper cap, cement-grouted into place. 
 
Soil samples were collected from each boring at five-foot intervals from the ground surface to a maximum of 12 
feet below grade.  Each sample was observed and described by a geologist and field screened for the presence of 
volatile organic vapors using a 10.6 eV photoionization detector (PID) in accordance with the MADEP Jar 
Headspace Method. 
 



MCP Release Notification and Class B-1 Partial RAO Statement  April 26, 2004 
27 Village Street, Somerville, MA  Page 3 

P:\6000\6550.00 Santos, Village St, Env. Assmnt. Svcs\Documents-WIP\RAO\A6550 RNF and Class B-1 P-RAO.doc RESOURCE CONTROL ASSOCIATES, INC. 

Based on headspace screening, field observations, sample depth, and proximity to environmental conditions of 
concern identified in the property transfer site assessment, soil samples were selected and submitted for laboratory 
analysis of total petroleum hydrocarbon (TPH) by EPA Method 8100M, volatile organic compounds (VOCs) by 
EPA Method 8260B, polychlorinated biphenyls (PCBs) by EPA Method 8082, and various metals by EPA 
Methods 6010B and 7471A.  The samples were collected in clean containers provided by the laboratory, labeled 
in the field, and transported to the laboratory under standard chain-of-custody protocol. 
 
On January 9, 2004, eleven additional soil borings were installed on the Property, using Geoprobe “direct-push 
method”.  Each boring was advanced to a depth of 10 to 12 feet below grade.  Soil boring logs, which include 
lithologic and stratigraphic descriptions, headspace screening data, and well construction details, are included as 
Appendix C. 
 
Soil samples were collected from each boring at four-foot intervals from the ground surface to a maximum of 
eight feet below grade.  Each sample was observed and described by a geologist and field screened for the 
presence of volatile organic vapors using a 10.6 eV photoionization detector (PID) in accordance with the 
MADEP Jar Headspace Method. 
 
Based on headspace screening, field observations, sample depth, and proximity to environmental conditions of 
concern identified in the property transfer site assessment, soil samples were selected and submitted for laboratory 
analysis of extractable petroleum hydrocarbon (EPH) with polycyclic aromatic hydrocarbons (PAHs) by MADEP 
Method EPH-98-1, and total arsenic, lead and zinc by EPA Methods 6010B.  The samples were collected in clean 
containers provided by the laboratory, labeled in the field, and transported to the laboratory under standard chain-
of-custody protocol. 
 
On March 1, 2004, seven additional soil borings were installed on the Property using an electric hammer drill. 
Each boring was advanced to a depth of approximately 1.5 to three feet below grade.  Soil boring logs, which 
include lithologic and stratigraphic descriptions, headspace screening data are included as Appendix C. 
 
Based on headspace screening, field observations, sample depth, and proximity to environmental conditions of 
concern identified in the property transfer site assessment, soil samples were selected and submitted for laboratory 
analysis of total lead by EPA Method 6010B.  The samples were collected in clean containers provided by the 
laboratory, labeled in the field, and transported to the laboratory under standard chain-of-custody protocol. 
 
Laboratory reports for the soil sampling events conducted on December 1, 2003 and January 9 and March 1, 2004 
are included in Appendix E, and are summarized in Table 1.  The results of analysis are discussed in Section 4.1. 
 
3.1.2 Groundwater Monitoring 
 
The depth to the water table was gauged on December 1, 2003 and January 9, 2004.  As shown on the well 
monitoring forms (Appendix D), the depth to the water table ranged from approximately five to 11 feet below 
grade. 
 
On December 1, 2003, groundwater samples were collected from monitoring wells installed at the Site.  Prior to 
sampling, a minimum of three calculated well volumes of water were purged from each well.  The wells were then 
allowed time to fully recharge before sampling.   
 
Groundwater samples collected from monitoring wells MW-1 and MW-3 were submitted for laboratory analysis 
of TPH, VOCs and the eight RCRA metals. The samples collected from monitoring well MW-2 was submitted for 
laboratory analysis of TPH and VOCs.  Samples were collected in clean containers provided by the laboratory, 
labeled in the field, and transported to the laboratory under standard chain-of-custody protocol. 
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3.2 Soil Description 
 
As depicted on the drilling logs (Appendix C), soils encountered at the Site generally consisted of fine to medium 
sand and gravel, with some silt. Soils encountered from the surface to depths of approximately two feet also 
typically included fill material such as brick debris and ash. 
 
3.3 Groundwater Flow  
 
On January 9, 2004, groundwater elevation data was collected from the monitoring wells to determine the 
direction of groundwater flow. Monitoring well elevations were determined by surveying the height of the well 
risers relative to an arbitrary benchmark elevation. Based on elevation and well gauging data, groundwater at the 
Property is inferred to flow in a southerly direction.   A Water Table Elevation Contour Plan is included as Figure 
4. 
 
3.4 Depth to Bedrock/Bedrock Type 
 
Subsurface explorations were limited to a depth of approximately 12 feet below grade.  Bedrock was not 
encountered during soil boring activities conducted at the Site, and no outcrops are visible in the immediate site 
vicinity.  According to the United Stated Geological Survey (USGS) Bedrock Geologic Map of Massachusetts 
(1983), the Site is located within the Milford-Dedham Zone, Boston Basin.  Bedrock underlying area is mapped as 
Cambridge Argillite. 
 
3.5 Potential for Flooding 
  
FEMA Flood Insurance Rate Map (FIRM) Community Panel 250214 0001B (07/17/1986) shows that the Site is 
located outside the 500-year flood zone.  Based on the foregoing, there appears to be little potential for flooding at 
the Site. 
 
3.6 Natural Resources 
 
The MCP Site Scoring Map (Figure 2) indicates that the Site is not located within a potentially productive aquifer, 
no public water supplies are located within one-half mile of the Site, and that none of the following natural 
resource areas are located on or within 500 feet of the Site: approved Zone II areas, Interim Wellhead Protection 
Areas, Zone A areas, Areas of Critical Environmental Concern, Sole Source Aquifers, wetlands habitats, or 
wetlands. 
 
According to Mr. Harold Vaughan, Senior Sanitary Inspector of the City of Somerville Department of Health, no 
private drinking water wells are known to be located within 0.5 miles of the Site. 
 
 
4.0 NATURE AND EXTENT OF CONTAMINATION  
 
4.1 Analytical Summary 
 
Results of field screening of samples obtained during drilling activities completed at the Site (see Section 3.0) are 
depicted on the drilling logs (Appendix C).  Laboratory reports of analysis of soil and groundwater samples 
collected during investigations described herein are attached in Appendix F. Soil and groundwater data are 
summarized on Tables 1 and 2, respectively. 
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4.1.1 Soil Analysis 
 
The following list summarizes the compounds detected in soil: 
 

• Petroleum Hydrocarbons: C9-C18 aliphatic, C19-C36 aliphatic, and C11-C22 aromatic EPH 
hydrocarbon fractions. 

 
• PAHs: phenanthrene 

 
• Inorganics and metals:  Aluminum, arsenic, barium, cadmium, chromium, lead, magnesium, 

mercury, nickel, silver, and zinc. 
 
4.1.2 Groundwater Analysis 
 
The following list summarizes the compounds detected in groundwater. 
 

• VPH Target Analytes: Methyl t-butyl ether 
 
• Volatile Organic Compounds: Methyl t-butyl ether and acetone 
 
• Metals:  Cadmium. 

 
4.2 Source of Contamination 
 
Based on investigations completed to date, the most likely source of lead contamination has been identified as 
historic foundry operations, and the presence of fill material containing ash. It is Resource Controls opinion that 
concentrations of lead in excess of 1,000 mg/kg are likely due to historic foundry operations, and that lower 
concentrations of lead are likely due to the presence of fill material containing ash. The source of petroleum and 
VOC contamination is unknown, but is possibly related to the historic use of the Property as a machine shop. No 
additional sources have been found elsewhere on the Site. 
 
4.3 Contaminants of Concern 
 
The identification of contaminants of potential concern (CoPC) is discussed in Section 2.2 of the Method 3 Risk 
Characterization (Appendix F).  In summary, CoPCs for soil include petroleum hydrocarbons, phenanthrene, and 
metals (arsenic, barium, cadmium, lead, mercury, nickel, silver, and zinc).  No CoPCs were identified in 
groundwater. 
 
4.4 Nature of Contamination 
 
The predominant CoPC at the Site is lead.  Lead, as well as other metal CoPCs, are slowly to moderately mobile, 
with low vapor pressures (except mercury, which has a moderate to high vapor pressure), low solubility in water, 
densities higher than water, low partition coefficient, and high specific gravity.  Lead and other metals are 
persistent and bioaccumulate. 
 
Petroleum hydrocarbons detected in soil are slowly to moderately mobile, moderate to high vapor low solubility 
in water, and densities lower than water, moderate to high partition coefficient, and low specific gravity. 
Petroleum hydrocarbons are non-persistent and generally do not bioaccumulate. 
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4.5 Extent of Contamination 
 
The horizontal and vertical extent of the Site is defined as the locations of soil containing CoPCs at levels 
exceeding background concentrations.  Background levels are discussed in Section 4.7.   
 
Based upon laboratory analytical results, the zinc and petroleum hydrocarbon contamination appears to be limited 
to the area of the casting pit. 
 
Based upon a comparison of laboratory analytical results to the background concentrations of CoPCs as presented 
in Section 2.1.4 of the Method 3 Risk Characterization (Appendix G), the vertical extent of lead in soil 
contamination extends from the ground surface to approximately five to six feet bgs.  
 
As previously stated, it is Resource Controls opinion that concentrations of lead in excess of 1,000 mg/kg are 
likely due to historic foundry operations. Concentrations of lead in excess of 1,000 mg/kg were reported in a soil 
sample collected from within the foundry casting pit (SB-4), where soil encountered was predominantly black, 
fine sand.  Lead concentrations in excess of 1,000 mg/kg were also reported from two sampling locations 
proximate to the former foundry building, where similar sands were also identified (SB-2 and SB-15).  
 
As indicated in the drilling logs (Appendix C), fill material consisting of ash, brick and wood debris was identified 
in multiple locations in shallow soils at the Site. Lead contamination of less than 1,000 mg/kg was also identified 
in shallow soils at multiple locations across the Site.  Consequently, it is Resource Controls opinion that lead 
concentrations less than 1,000 mg/kg are attributable to the presence of fill material containing ash.  
 
As stated above, the horizontal extent of the Site is defined as the locations of soil containing CoPCs at levels 
exceeding background concentrations.  Based on laboratory analytical results, concentrations of lead exceeding 
background concentrations were reported up to the (approximate) property boundary of the Property. According 
to historic Sanborn® maps of the property and the vicinity, the following conclusions can be drawn: 
 

• According to the Sanborn map dated 1900, the Property and vicinity were already developed at that time; 
• Historically, the area around the Property has been a mixture of both industrial and residential uses. 

Industrial uses have included machine shops, storage and iron works; 
• From approximately 1933 to 1950, the abutting property to the east of the Property was the Somerville 

Charcoal Company.  
 
Refer to Appendix H for copies of Sanborn maps.  
 
Based upon the preceding discussion, as well as soil data collected from other sites in Somerville, it is Resource 
Controls opinion that the presence of lead contamination is a regional issue, is likely related to the presence of fill 
material, and that the Site, which consists of the entire Property, is a portion of a larger disposal site. The releases 
identified herein were discovered during implementation of a property transfer assessment, prior to the RP’s 
acquisition of the Property.  The RP did not cause or contribute to the release area located on the property or to the 
balance of the Disposal Site located beyond the property line.  Therefore, it is Resource Controls opinion that the 
Responsible Party (RP) for this Site has reached the appropriate liability endpoint, as described in Section 5C of 
Massachusetts General Law Chapter (M.G.L.) 21e, the “Massachusetts Oil and Hazardous Material Release 
Prevention and Response Act.”  In addition, the RP understands that achieving the liability endpoint requires the 
RP to meet all of the requirements outlined in Section 5C of M.G.L. Chapter 21e. 
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4.6 Presence and Distribution of Non-Aqueous Phase Liquids 
 
Non-aqueous phase liquids (NAPL) have not been observed in monitoring wells during groundwater monitoring 
events completed at the Site. 
 
4.7 Characterization of Background Concentrations of Contaminants 
 
A discussion of background concentrations of CoPCs is presented in Section 2.1.4 of the Method 3 Risk 
Characterization (Appendix H). 
 
4.8 Data Usability 
 
The MCP, as set forth at 310 CMR 40.0017 and 40.0191(2)(c), requires that analytical and environmental 
monitoring data be scientifically valid and defensible, and of a level of precision and accuracy commensurate with 
its stated or intended use.  Taking into consideration relevant policies and guidelines issued by the MADEP and 
the U.S EPA, 310 CMR 40.0017 (3)(i) further indicates that all response action submittals shall include details on 
any known conditions or findings which may affect the validity of analytical data, including unsatisfactory results 
obtained for blank, duplicate, surrogate or spiked samples.  
 
To facilitate application of these broad performance standards, MADEP published a “Compendium of Analytical 
Methods (CAM),” which provides a series of recommended protocols for the acquisition, analysis, and reporting 
of analytical data in support of MCP decisions.  The section of the CAM entitled, Quality Assurance and Quality 
Control Guidelines for the Acquisition and Reporting of Analytical Data (MADEP, WSC-CAM-VIIA, July 31, 
2003) states that those electing to utilize these protocols will be assured of “Presumptive Certainty” of data 
acceptance by MADEP reviewers. 
 
As stated in the document, the following criteria must be met to achieve Presumptive Certainty: 
 

• Use the “MCP Analytical Methods” detailed in the CAM; 
• Adopt the Tentatively Identified Compound (TIC) reporting requirements specified for the individual 

testing procedures in the CAM; 
• Quality Assurance and Quality Control Guidelines for the acquisition and reporting of analytical data 
• Comply with the applicable QC analytical requirements prescribed for the individual testing procedures 

in the CAM; 
• Collect and analyze field QC samples at the frequencies prescribed in the CAM; and 
• Adopt the reporting formats and elements specified in the CAM. 

 
As documented herein, the analysis of soil and groundwater samples was completed using various methods, 
including MADEP Methods EPH-98-1, EPA Method 8100M, EPA Method 8260B, EPA Method 8082, and EPA 
Methods 6010B and 7471A,which are appropriate based on the documented source of the release.   
 
The laboratory reports included in Appendix D met the appropriate QA/QC requirements applicable to EPH and 
VOC analysis, with the following exceptions: 
 

• Soil sample SB-11 was diluted prior to analysis analyzed for EPH with PAHs. According to the project 
narrative section of the laboratory report, the sample had surrogate recoveries outside of the 
recommended limits due to the sample dilution. According to Karyn Raymond, Project Manager for 
Groundwater Analytical, the dilution of this sample should have no effect on the reported analytical 
results. 
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• Soil samples MW-1 and MW-2 were submitted for laboratory analysis for VOCs by EPA Method 8260. 
According to the project narrative section of the laboratory report, lab control sample (LCS) analyte ter-
butyl alcohol was above the recommended recovery limits. According to Karyn Raymond, Project 
Manager for Groundwater Analytical, this would tend to overestimate the reported analytical results.  

 
• Groundwater samples MW-1, MW-2 and MW-3 were submitted for VOCs by EPA Method 8260. 

According to the project narrative section of the laboratory report, lab control sample (LCS) analyte ter-
butyl alcohol and 1,4-dioxane were above the recommended recovery limits. According to Karyn 
Raymond, Project Manager for Groundwater Analytical, this would tend to overestimate the reported 
analytical results.  

 
With respect to field QA/QC, the samples were collected using Resource Controls’ standard operating procedures, 
and upon collection, the samples were placed in coolers containing ice packs, stored at a temperature of 4 oC prior 
to pickup by the laboratory’s courier, and managed under strict chain-of-custody protocol. 
 
As outlined in the CAM, matrix spike samples are required when conducting laboratory analysis for metals and 
for total cyanide, for both soil and groundwater samples, at a frequency of one matrix spike per 20 samples. 
During the initial December 2003 subsurface investigation at the site, Resource Controls collected soil samples for 
various metals as a screening tool to determine which metals represented CoPCs. Based on laboratory analytical 
results, arsenic, zinc and lead were reported in soil excess of  RCS-1 Reportable Concentrations. All other metals 
analyzed for, such as aluminum, barium, selenium and silver, were reported below the reportable concentrations. 
Consequently, subsequent analysis for metals was limited to arsenic, lead and zinc, and matrix spike soil samples 
were collected for arsenic (SB-11), zinc (SB-9) and lead (SB-7).  
 
One matrix spike sample (MW-2) was collected for various metals in groundwater, including lead, zinc and 
arsenic.  
 
Based on the foregoing, a review of field practices, and a review of the laboratory reports, it is the opinion of the 
LSP named herein that the analytical data obtained from samples collected in 2004 have a level of precision and 
accuracy commensurate with the state and intended use, and meet the criteria set forth by the MADEP for 
Presumptive Certainty. 
 
 
5.0 ENVIRONMENTAL FATE AND TRANSPORT AND CONCEPTUAL SITE MODEL 

 
To assess the potential for human or environmental receptors to be exposed to the compounds of concern 
identified by this investigation, all reasonable exposure points were identified. The migration pathway of 
contaminants from their source to the exposure point consists of a release source, a release mechanism, and a 
transport medium, must be defined to evaluate the significance of these exposure points. 
 
Potential exposure to human and environmental receptors is summarized in the Conceptual Site Model (Appendix 
E). The following is a detailed discussion of the summaries provided in the Conceptual Site Model. 
 
Based on the physical and chemical properties of the COCs described above, the COCs will preferentially 
partition themselves between various environmental media such as water, soil, air and biological tissue.  This 
partitioning potentially enhances the potential for human exposure.  Partitioning mechanisms include physical 
transport to alternative exposure points. 
 
Each of these mechanisms is considered with respect to the site-specific migration pathways identified in this 
investigation.  These pathways include: 



MCP Release Notification and Class B-1 Partial RAO Statement  April 26, 2004 
27 Village Street, Somerville, MA  Page 9 

P:\6000\6550.00 Santos, Village St, Env. Assmnt. Svcs\Documents-WIP\RAO\A6550 RNF and Class B-1 P-RAO.doc RESOURCE CONTROL ASSOCIATES, INC. 

 
• Transport via storm water runoff; 
• Transport through groundwater, soil and bedrock; 
• Transport along preferential pathways (subsurface utilities);  
• Partitioning to air; and 
• Food chain pathways. 

 
5.1 Storm Water Runoff 
 
As indicated in Table 1, petroleum hydrocarbons and metals are present in surficial (0-2’ bgs) soil.  With the 
exception of the southern portion of the Property, the area of the Site that is not covered by a building footprint is 
not paved. Consequently, there is potential for storm water runoff to affect the release, or for the release to affect 
storm water. However, the nearest surface water body (the Charles River) is approximately one mile from the Site, 
and storm water runoff from the Site is not considered to represent a significant migration pathway. 
 
5.2 Transport Through Groundwater, Soil And Bedrock 
 
During the aforementioned subsurface investigations at the Site, bedrock was not encountered. Based on the 
locations of the deepest monitoring wells, bedrock is located more than 12 feet bgs. As stated in Section 5.4, the 
vertical extent of soil contamination is approximately seven feet bgs across the Site. Based on the foregoing, the 
subject release has likely not affected bedrock at the Site. Consequently, the migration of contaminants of concern 
through bedrock is not considered a significant potential pathway. 
 
As stated in Section 4.3, the CoPCs at the Site are various metals, phenanthrene and petroleum hydrocarbons. As 
stated in Section 4.4, these materials are slowly to moderately mobile. Lead and other metals are persistent, while 
petroleum hydrocarbons are not. Lead, which is the predominant CoPC at the Site,   tends to bond to soil particles 
and is unlikely to move from soil into water except under acidic conditions. The movement of lead from soil will 
also depend upon the physical and chemical characteristics of the soil. Consequently, the migration of 
contaminants of concern through soil is not considered a significant potential pathway. 
 
As stated in the Executive Summary of the Method 3 Risk Characterization (Appendix G), significant 
concentrations of CoPC were not identified in groundwater. Consequently, the migration of contaminants of 
concern through groundwater is not considered a significant potential pathway. 
 
5.3 Transport Along Preferential Pathways 
 
The Site has municipal water and sewer service, and is heated by natural gas. All three utilities access the Site 
from Valley Street. 
 
Typically, natural gas and water utilities are installed less than four feet below grade. Municipal sewer lines are 
typically deeper, approximately eight to ten feet below grade. As stated in Section 3.12, the depth to water at the 
Site is approximately five feet or greater.  
 
As stated in Section 5.2, significant concentrations of CoPC were not identified in site groundwater samples. 
Consequently, the migration of contaminants of concern along preferential pathways is not considered a 
significant potential pathway. 
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5.4 Partitioning to Air 
 
Given that the CoPCs are non-volatile, partitioning from soil to soil gas is not expected to represent a significant 
migration pathway.  However, dusts associated with the release may be present in outdoor air and indoor air 
spaces and the transfer of CoPCs to dust particles represents a potential migration pathway.  Inhalation of 
contaminated airborne particles and dust is considered in the Method 3 risk characterization (Appendix G). 
 
5.5 Food Chain Pathways 
 
The Site is located in a densely developed urban area, no surface water bodies or associated wetlands are located 
near the Site, and no migration of CoPCs to wetlands or surface water bodies is expected.  Therefore, no current 
and potential environmental receptors were identified.  Exposure pathways involving ingestion of homegrown 
produce are addressed in the Method 3 Risk Characterization (Appendix G).   
 
 
6.0 EXPOSURE ASSESSMENT  
 
6.1 Potential Human and Environmental Receptors 
 
The identification of potential human and environmental receptors is discussed in the Method 3 Risk 
Characterization (Appendix F).  In summary, the most sensitive current and future potential human receptors were 
identified as adult and child residents (high frequency/high intensity of use).  Other potential receptors include 
adult and child visitors and trespassers, adult workers, construction/utility workers, and maintenance workers. 
 
6.2 Identification of Applicable Groundwater and Soil Categories 
 
6.2.1 Applicable Groundwater Categories 
 
Groundwater categories summarized in the MCP (310 CMR 40.0932) are based on the potential for three distinct 
types of exposure.  More than one groundwater category may apply to a specific area.  The groundwater category 
of GW-1 is not applicable to the Site since groundwater at this site does not meet any of the criteria defined under 
the MCP [310 CMR 40.0932].  No public or private drinking water supply wells within 1,000 feet of the site.  In 
addition, the Site is not located within Zone II Areas, Interim Wellhead Protection Areas, or Zone A areas, and no 
Potentially Productive Aquifers are located within 500 feet of the Site.  The classification of GW-2 is applicable 
within 30 feet of occupied buildings on the basis that the average annual depth to groundwater is less than 15 feet 
below the ground surface.  The GW-3 classification is applicable at all areas of the Site since groundwater at all 
sites is categorically classified GW-3. 
 
6.2.2 Applicable Soil Categories 
 
Three categories of soil, based on the accessibility of soil to potential receptors, and frequency and intensity of 
Site use, are defined in the MCP at 310 CMR 40.0933.  The accessibility of soil is dependent on the depth of the 
soil and whether it underlies pavement or a building or permanent structure.  However, based on current potential 
human receptors (see Section 6.1), and the MADEP soil category selection matrix (310 CMR 40.0933), the 
following soil categories are applicable under current site activities and use: 
 
 Location/Depth Unpaved Areas Paved Areas Beneath Buildings 
 Grade to 3 ft. S-1 S-1 S-3 
 3 to 15 ft. S-1 S-1 S-3 
 Greater than 15 ft. S-3 S-3 S-3 



MCP Release Notification and Class B-1 Partial RAO Statement  April 26, 2004 
27 Village Street, Somerville, MA  Page 11 

P:\6000\6550.00 Santos, Village St, Env. Assmnt. Svcs\Documents-WIP\RAO\A6550 RNF and Class B-1 P-RAO.doc RESOURCE CONTROL ASSOCIATES, INC. 

 
However, given the potential for all soils to be exposed during redevelopment, as a conservative measure, for the 
purpose of the Method 3 risk characterization, all on-site soil was considered to be categorized as “S-1.” 
 
6.3 Exposure Points 
 
In consideration of current and foreseeable site activities and use, exposure points identified at the Site, as 
discussed in detail in the Method 3 Risk Characterization (Appendix G), include: 
 

• For current and foreseeable residential receptors,  surficial soils in children’s outdoor play areas, soils 
used in vegetable and flower gardens, yards, and dusts within interior living spaces; 

 
• For construction/utility workers, soils to a depth of 15 feet; and 

 
• For maintenance workers, surficial soils in landscaped areas. 

 
6.4 Exposure Routes 
 
The following potential exposure routes, in consideration of current and unrestricted site activities and use, are 
discussed in detail in the Method 3 Risk Characterization (Appendix G): 
 

• Residential receptor exposure routes that involve ingestion of soil, ingestion of homegrown vegetables, 
dermal contact with soils, and inhalation and ingestion of inhaled airborne particulates; 

• Construction/utility worker exposure routes that involve incidental ingestion of soil, dermal contact with 
soil, and inhalation and ingestion of inhaled airborne particulates.  The construction/utility worker 
scenario is protective of other less intense (i.e., reduced physical contact with site media) and less 
frequent contact with soils; 

• Maintenance worker exposure routes that involve incidental ingestion of soils, dermal contact with soil, 
and inhalation and ingestion of airborne particulate; and 

• On-site worker exposure routes involve inhalation and ingestion of inhaled airborne particulates. 
 

Exposure routes involving ingestion and use of groundwater were not evaluated since groundwater not classified 
as GW-1.  Quantitative exposure estimates are presented in Table 7 of the Method 3 Risk Characterization 
(Appendix G). 
 
6.5 Exposure Point Concentrations  
 
The determination of exposure point concentrations of CoPCs in soil, groundwater, and as particulates in indoor 
air and outdoor air are discussed in detail in Section 2.4.5 of the Method 3 risk characterization (Appendix G).  
Table 7, included in the risk characterization, provides a summary of exposure point concentrations of COCs in 
the media identified above. 
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7.0 METHOD 3 RISK CHARACTERIZATION  
 
7.1 Introduction and Applicability of the Method 3 Risk Characterization 
 
The Method 3 Risk Characterization, attached as Appendix G, was conducted in accordance with 310 CMR 
40.0900 of the MCP, and the MADEP Guidance for Disposal Site Risk Characterization – In Support of the 
Massachusetts Contingency Plan (MADEP, 1995), to evaluate potential risk of harm to health, safety, public 
welfare and the environment posed by Site conditions.  As specified in the MCP, application of Method 3 Risk 
Characterization is acceptable for any site. 
 
7.2 Results of the Method 3 Risk Characterization 
 
The Method 3 Risk Characterization (see Appendix G) concluded that a condition of No Significant Risk of Harm 
to Human Health, Safety, Public Welfare and the Environment exists at the Site for current and future conditions. 
 
 
8.0 SUMMARY AND CONCLUSIONS  
 
This report was compiled to meet requirements set forth in the Massachusetts Contingency Plan (MCP) at 310 
CMR 40.0000 for 120-day notification and Class B-1 P-RAO Statement. The scope of assessment work 
implemented was designed to collect, develop and evaluate sufficient information to support conclusions 
regarding the source, nature, extent, and potential effects of the release of oil and/or hazardous materials (OHM) 
at the Site, the risk of harm posed by the Site to health, safety, public welfare and the environment, and the need to 
conduct remedial actions at the Site.  The P-RAO Statement, including the Method 3 Risk Characterization, 
demonstrates that a condition of “No Significant Risk” has been attained at all areas of the Site for current and 
foreseeable conditions, and a Class B-1 P-RAO has been attained. 
 
Based on the information contained in this report, the following conclusions are offered: 
 

• Through investigations and response actions completed, the portion of the Disposal Site evaluated by the 
subject document has been defined as the property located at 27 Village Street, Somerville, 
Massachusetts. 

 
• Contaminants of potential concern (CoPC) identified at the Site included petroleum hydrocarbons, 

phenanthrene, and metals (arsenic, barium, cadmium, lead, mercury, nickel, silver, and zinc).   
 
• No exposure points other than soil (including dust) and groundwater were identified. 

 
• No potential environmental receptors were identified. 

 
• A Method 3 Risk Characterization demonstrated that a condition of No Significant Risk to human health, 

safety, public welfare and the environment exists at the Site for under current and future conditions. 
 

• A Permanent Solution as defined in the MCP has been attained at the Site and no additional response 
actions are required. 

 
• Based on response actions completed at the Site, which did not include the performance of remedial 

actions, the requirements for a Class B-1 P-RAO have been met at the Site. 
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9.0 LIMITATIONS 
 
This report addresses the environmental characteristics of the subject property with regard to the release of or 
possible presence of oil and/or hazardous materials.  It is not intended to guarantee that the subject property is or 
is not free from conditions, materials or substances that could adversely impact the environment or pose a threat to 
public health and safety.  Rather, it is intended to be used as a summary of available information on existing 
conditions, the conclusions of which are based upon a reasonable and knowledgeable review of evidence found in 
accordance with normally accepted industry standards and protocols, within the scope and budget established with 
the client.  Should further research on the subject property be warranted, Resource Controls must review any 
additional data obtained and the conclusions presented herein may be modified accordingly. 
 
This report in total has been prepared on behalf of and for the exclusive use of Ms. Adele Santos, solely for use in 
an environmental evaluation of the subject property.  This document or any part thereof, may not be altered, used, 
relied upon or reproduced by any party other than Ms. Adele Santos, without first obtaining written permission 
from Resource Controls.  
 
Conclusions stated herein are based on the available information summarized herein and refer only to the specific 
subject property investigated.  No warranty is implied or given and the report is subject to the agreement for the 
work, including the Standard Terms and Conditions attached to said agreement, as well as Additional Limitations 
bound herein. 
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TABLE 1
SOIL LABORATORY ANALYTICAL RESULTS

SANTOS/VILLAGE STREET
27 VILLAGE STREET
SOMERVILLE, MASSACHUSETTS

Sample Identification MW-1 MW-2 SB-2 SB-3 SB-4 SB-5 SB-5 SB-6 SB-6 SB-7 SB-7 SB-8 SB-9 SB-10 SB-11 SB-11 SB-12 SB-13 SB-13 SB-14 SB-15 SB-16 SB-17 SB-18 SB-19 SB-20 SB-21 SB-22 SB-23
Depth Sampled 1'-2' 5'-6' 1'-2' 3'-4' 1'-2' 1'-2' 7'-8' 1'-2' 7'-8' 1'-2' 5'-6' 7'-8' 7'-8' 1'-2' 0'-1' 6'-7' 6'-7' 1'-2' 6'-7' 1'-2' 1'-2' 1-3' 1-3' 1-2' 1-2' 0.5-1.5' 1-2' 1-3' 0.5-2'

Date Sampled 12/1/2003 12/1/2003 12/1/2003 12/1/2003 12/1/2003 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 3/1/2004 3/1/2004 3/1/2004 3/1/2004 3/1/2004 3/1/2004 3/1/2004 3/1/2004 RCS-1 GW-2 GW-3 GW-2 GW-3 GW-2 GW-3
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Total Petroleum Hydrocarbons 470 70 190 -- 2,600 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 200 800 800 2,000 2,000 5,000 5,000

CYANIDE (mg/kg)
Cyanide -- -- < 1.3 < 1.1 < 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 100 100 100 100 100 400 400

POLYCHLORINATED BIPHENYLS (PCBs) by EPA Method 8082 (ug/kg)
Aroclor 1016 -- -- -- < 94 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,000 2,000 2,000 2,000 2,000 2,000 2,000
Aroclor 1221 -- -- -- < 94 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,000 2,000 2,000 2,000 2,000 2,000 2,000
Aroclor 1232 -- -- -- < 94 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,000 2,000 2,000 2,000 2,000 2,000 2,000
Aroclor 1242 -- -- -- < 94 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,000 2,000 2,000 2,000 2,000 2,000 2,000
Aroclor 1248 -- -- -- < 94 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,000 2,000 2,000 2,000 2,000 2,000 2,000
Aroclor 1254 -- -- -- < 94 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,000 2,000 2,000 2,000 2,000 2,000 2,000
Aroclor 1260 -- -- -- < 94 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,000 2,000 2,000 2,000 2,000 2,000 2,000

METALS by EPA Method 6010B and 7471A (mg/kg)
Aluminum -- -- -- 5,100 4,500 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- NS NS NS NS NS NS NS
Arsenic 81 3.3 7.7 8.0 8.3 -- -- 12 < 1.5 -- -- -- -- -- 10  < 1.1 1.5 4.4 2.0 -- -- -- -- -- -- -- -- -- -- 30 30 30 30 30 30 30
Barium 40 < 24 69 40 220 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1,000 1,000 1,000 2,500 2,500 5,000 5,000
Cadmium 26 < 0.60 25 20 4.2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 30 30 30 80 80 80 80
Chromium < 12 < 12 < 13 18 24 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1,000 1,000 1,000 2,500 2,500 5,000 5,000
Lead 280 33 2,200 240 1,600 380 < 12 -- -- 570 36 < 12 19 76 -- -- -- -- -- 660 1,100 590 61 380 620 230 210 64 170 300 300 300 600 600 600 600
Magnesium -- -- -- 1,300 1,400 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- NS NS NS NS NS NS NS
Mercury 0.22 < 0.039 0.088 0.39 0.16 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 20 20 20 60 60 60 60
Nickel -- -- -- < 12 230 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 300 300 300 700 700 700 700
Selenium < 24 < 24 < 25 < 24 < 21 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 400 400 400 2,500 2,500 2,500 2,500
Silver < 6.0 < 6.0 < 6.3 < 6.0 7.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 100 100 100 200 200 200 200
Zinc -- -- -- 2,100 3,000 -- -- -- -- -- -- -- 160 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,500 2,500 2,500 2,500 2,500 5,000 5,000

EXTRACTABLE PETROLEUM HYDROCARBONS by MADEP Method (mg/kg)
C9-C18 Aliphatic Hydrocarbons -- -- -- -- -- -- -- 82 -- -- -- -- < 35 -- < 180 -- < 35 < 33 -- -- -- -- -- -- -- -- -- -- -- 1,000 1,000 1,000 2,500 2,500 5,000 5,000
C19-C36 Aliphatic Hydrocarbons -- -- -- -- -- -- -- 270 -- -- -- -- < 35 -- 360 -- < 35 96 -- -- -- -- -- -- -- -- -- -- -- 2,500 2,500 2,500 5,000 5,000 5,000 5,000
C11-C22 Aromatic Hydrocarbons -- -- -- -- -- -- -- 210 -- -- -- -- < 35 -- 480 -- < 35 71 -- -- -- -- -- -- -- -- -- -- -- 200 800 800 2,000 2,000 5,000 5,000
Naphthalene -- -- -- -- -- -- -- < 0.57 -- -- -- -- < 0.58 -- < 2.9 -- < 0.58 < 0.55 -- -- -- -- -- -- -- -- -- -- -- 4 100 100 1,000 1,000 1,000 1,000
2-Methylnaphthalene -- -- -- -- -- -- -- < 0.57 -- -- -- -- < 0.58 -- < 2.9 -- < 0.58 < 0.55 -- -- -- -- -- -- -- -- -- -- -- 4 500 500 1,000 1,000 2,000 1,000
Phenanthrene -- -- -- -- -- -- -- 3.8 -- -- -- -- < 0.58 -- 30 -- < 0.58 2.7 -- -- -- -- -- -- -- -- -- -- -- 100 1,000 100 2,500 100 2,500 100
Acenaphthene -- -- -- -- -- -- -- < 0.57 -- -- -- -- < 0.58 -- < 2.9 -- < 0.58 < 0.55 -- -- -- -- -- -- -- -- -- -- -- 20 1,000 1,000 2,500 2,500 5,000 4,000
Acenaphthylene -- -- -- -- -- -- -- -- -- -- -- -- < 0.58 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 100 100 100 2,500 1,000 2,500 1,000
Fluorene -- -- -- -- -- -- -- -- -- -- -- -- < 0.58 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 400 1,000 1,000 2,000 2,000 5,000 4,000
Anthracene -- -- -- -- -- -- -- -- -- -- -- -- < 0.58 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 100 1,000 1,000 2,500 2,500 5,000 5,000
Fluoranthene -- -- -- -- -- -- -- -- -- -- -- -- < 0.58 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1,000 1,000 1,000 2,000 1,000 5,000 1,000
Pyrene -- -- -- -- -- -- -- -- -- -- -- -- < 0.58 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 700 700 700 2,000 2,000 5,000 5,000
Benzo[a]anthracene -- -- -- -- -- -- -- -- -- -- -- -- < 0.58 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.7 0.7 0.7 1 1 4 4
Chrysene -- -- -- -- -- -- -- -- -- -- -- -- < 0.58 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 7 7 7 10 10 40 40
Benzo[b]fluoranthene -- -- -- -- -- -- -- -- -- -- -- -- < 0.58 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.7 0.7 0.7 1 1 4 4
Benzo[k]fluoranthene -- -- -- -- -- -- -- -- -- -- -- -- < 0.58 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 7 7 7 10 10 40 40
Benzo[a]pyrene -- -- -- -- -- -- -- -- -- -- -- -- < 0.58 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Ideno[1,2,3-c,d]pyrene -- -- -- -- -- -- -- -- -- -- -- -- < 0.58 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.7 0.7 0.7 1 1 4 4
Dibenzo[a,h]anthracene -- -- -- -- -- -- -- -- -- -- -- -- < 0.58 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.7 0.7 0.7 0.7 0.7 0.8 0.8
Benzo[g,h,I]perylene -- -- -- -- -- -- -- -- -- -- -- -- < 0.58 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1,000 1,000 1,000 2,500 2,500 2,500 2,500

NOTES:
ug/kg = micrograms per kilogram (parts per billion).
mg/kg = milligrams per kilogram (parts per million).
< 1.3 = Reported concentration below method detection limit of 1.3.
Soil samples from MW-1 and MW-2 were analyzed for volatile organic compounds using EPA method 8260B.  Reported concentrations were below method detection limitsand MCP Reportable Concentration for RCS-1.
BOLD = Exceeds MCP Method 1 S-1 GW-2/GW-3 Soil Standards.
-- = Not analyzed.
NS = No standard.

S-1 S-2 S-3
MCP Method 1 Soil StandardsMCP Reportable Concentrations
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TABLE 2
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

Santos/Village Street
27 Village Street
Somerville, Massachusetts

Sample Identification MW-1 MW-2 MW-3
Date Sampled 12/1/2003 12/1/2003 12/1/2003 GW-2 GW-3

VOLATILE ORGANIC COMPOUNDS by EPA Method 8260B (ug/L)
Acetone < 10 19 < 10 50,000 50,000
Methy tert-Butyl Ether < 0.5 0.6 < 0.5 50,000 50,000
Other Volatile Organic Compounds BRL BRL BRL

TOTAL PETROLEUM HYDROCARBONS by EPA Method 8100 (mg/L)
Total Petroleum Hydrocarbons < 0.5 < 0.5 < 0.5 1 20

DISSOLVED METALS by EPA Method 6010B and 7471A (mg/L)
Arsenic < 0.01 -- < 0.01 NS 0.4
Barium < 0.2 -- < 0.2 NS 30
Cadmium 0.012 -- < 0.005 NS 0.01
Chromium < 0.01 -- < 0.01 NS 2
Lead < 0.005 -- < 0.005 NS 0.03
Mercury < 0.0002 -- < 0.0002 NS 0.001
Selenium < 0.05 -- < 0.05 NS 0.08
Silver < 0.007 -- < 0.007 NS 0.007

NOTES:
mg/L = milligrams per liter (parts per million)
ug/L = micrograms per liter (parts per billion)
Bold values exceed the MCP Reportable Concentration RCGW-2
BRL = Reported concentration below method detection limit and MCP Reportable Concentration for RCGW-2
-- = Not Analyzed

MCP Method 1 Groundwater Standards

Groundwater Data Page 1 of 1 5/11/2004
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APPENDIX A 
 

Copies of BWSC103 (Release Notification Form) and 
BWSC104 (Class B-1 Response Action Outcome Statement) 

 
 
 























 

 

 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

Copies of Public Notification Correspondence 







 

 

 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

Drilling Logs 
 



PROJECT: Santos- Village Street BORING NO:                              SB-12

PROJECT NO.: A6550 PAGE:                  1  of  1

LOCATION: Somerville, MA DATE STARTED:                       1/9/2004

DATE FINISHED: 1/9/2004

DRILLING CO.: New England Geotech SURFACE ELEVATION: Unknown

DRILLED BY: Bill

INSPECTED BY: Timothy F. Nevins

 GROUNDWATER OBSERVATIONS  CASING SAMPLER
  TYPE: Geoprobe

 DEPTH STABILIZATION TIME  SIZE I.D.: 1-1/4"
~ 5.5-6' N/A  HAMMER WT.:

  HAMMER FALL:
      

SAMPLING SAMPLE    DATA STRATA FIELD TEST
DEPTH DEPTH PERCENT BLOWS PER WELL CHANGE LITHOLOGY DATA (ppm)

(FT.) (FT.) ID RECOV. 6 INCHES DATA (FT.) (DESCRIPTION OF MATERIALS) PID - 10.6 eV
FROM - TO

0-4' 50% Concrete debris.
(0-2') Black-brown fine-medium Sand and fine Gravel.

2.5'
 

4-8' 75% (4-5') Brown medium-fine Sand and Brick debris.
5'
 (5-6') Black very fine Sand and Silt.

(6-7') Grey-brown fine Sand, trace Silt. 6-7'
0.0 ppm

7.5'

10'

12.5'

15'

17.5'

20'

GENERAL REMARKS:

Moisture present at 5.5-6' BG. Well Materials
Filter Sand         Well Screen
Bentonite         Well Riser
Cement/Grout Mix

         Approximate depth
         to water table.

Lithologic Information
Asphalt
Sand
Silty or Clayey Sand
Sand & Gravel Mix

* BG = Below Grade.

D R I L L I N G  L O G

P:\6550\Data\Soil\A6550 Drill Logs Dec03-Jan04 RESOURCE CONTROL ASSOCIATES, INC.



 

 

 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

Well Monitoring Forms 
 
 



WELL MONITORING FORM

Project: Santos/Village Street
Project No.: A6550

Location: Somerville, MA
Date: 12/01/03

Operator: JP
Method: Interface Probe

Corrected Corrected
Top of Depth Depth Depth LNAPL Depth Water

Casing to to to LNAPL Specific Water to Table
Well Elevation LNAPL Water Bottom Thickness Gravity Equivalent Water Elevation
ID (feet) (feet) (feet) (feet) (feet) (unitless) (feet) (feet) (feet)

MW-1 100.38 ND 6.74 10.14 ND NA NA 93.64
MW-2 98.85 ND 11.21 12.16 ND NA NA 87.64
MW-3 99.99 ND 6.52 12.03 ND NA NA 93.47

NOTES:
NM  = Not Measured;  ND  = None Detected at >0.01 feet;  NA  = Not Applicable;  DRY  = No Water in Well

WELL MONITORING FORM\12.01.2003 Page 1 of 1



WELL MONITORING FORM

Project: Santos/Village Street
Project No.: A6550

Location: Somerville, MA
Date: 01/09/04

Operator: TFN
Method: Interface Probe

Corrected Corrected
Top of Depth Depth Depth LNAPL Depth Water

Casing to to to LNAPL Specific Water to Table
Well Elevation LNAPL Water Bottom Thickness Gravity Equivalent Water Elevation
ID (feet) (feet) (feet) (feet) (feet) (unitless) (feet) (feet) (feet)

MW-1 100.38 ND 6.58 10.14 ND NA NA 93.80
MW-2 98.85 ND 4.91 12.16 ND NA NA 93.94
MW-3 99.99 ND 6.39 12.03 ND NA NA 93.60

NOTES:
NM  = Not Measured;  ND  = None Detected at >0.01 feet;  NA  = Not Applicable;  DRY  = No Water in Well

WELL MONITORING FORM\1.9.2004 Page 1 of 1
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 EXECUTIVE SUMMARY 

Resource Control Associates, Inc. (“RCA”) retained OAK CREEK, Inc. ("OCI") to 
conduct a risk characterization of the residential property located at 27 Village Street, 
Somerville, Massachusetts (“site”).  OCI conducted a baseline Massachusetts 
Contingency Plan (“MCP”) Method 3 risk characterization to establish whether a 
condition of "No Significant Risk" exists, or has been established at the site for all 
current and reasonably foreseeable land uses and activities, or whether further remedial 
action or an Activity and Use Limitation (“AUL”) is required at the site.  This report 
presents the findings of that effort. 

SUMMARY OF FINDINGS 

OCI conducted a baseline risk characterization of the site in accordance with the MCP 
[310 CMR 40.0900-40.0960] and risk assessment guidance provided by MADEP 
(MADEP 1994, 1995, 1996a,b, 1999, 2002a,b,c,d,f) and the U.S. Environmental 
Protection Agency (“U.S. EPA”) (U.S. EPA 1989, 1991, 1992a,b, 1996, 1997, 2000, 
2004a,b).  The risk characterization was performed assuming unrestricted residential land 
uses and activities for the site.  OCI obtained chemical-specific toxicity values from 
MADEP (MADEP 1995), MCP [310 CMR 40.1513(2)], and the U.S. EPA (U.S. EPA 
2004c,d).  OCI obtained exposure factors for residential receptors, consistent with 
unrestricted land uses and activities, from MADEP (1994, 1995) and the U.S. EPA 
(1989, 1991, 1992b, 1996, 1997, 2000, 2004c,d).  OCI obtained exposure factors for 
construction/utility, and maintenance, workers from "DRAFT Commercial/Industrial 
ShortForm Exposure Scenarios, Human Exposures at Industrial/Commercial Properties" 
(MADEP 1996a), MADEP guidance (MADEP 1994, 1995, 2002b,c,d), and where 
appropriate U.S. EPA guidance (U.S. EPA 1989, 1991, 1992b, 1996, 1997, 2000, 
2004c,d).  OCI obtained chemical-specific relative absorption factors (“RAFs”) from the 
Risk Assessment Information Service (RAIS 2004) and U.S. EPA (1992, 2004c,d).  
Where absent from RAIS and U.S. EPA, OCI determined chemical-specific RAF from 
the information presented in Appendix B, “Suggested Default Exposure Assumptions,” of 
MADEP risk characterization guidance (MADEP 1995).  The result of this risk 
characterization demonstrates that a condition of "No Significant Risk" (“NSR”) of harm 
to human health, safety, public welfare, and the environment exists at the site now and 
foreseeable future, without restriction.   

No Significant Risk of Harm to Human Health, Safety, Public Welfare, 
and the Environment, without Restriction. 

No activity and use limitation (“AUL”) or other deeded encumbrance on the property is 
required.  A summary of the conclusions of this risk characterization is provided below, 
but should be read in conjunction with the entire risk characterization report. 
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Human Health: OCI performed a MCP Method 3 baseline characterization of 
human health risk for the residential property, located on 27 Village Street in 
Somerville, Massachusetts, (“site”).  OCI identified volatile, semi-volatile organic 
compounds (“VOC” and “SVOC,” respectively), and various metals as 
compounds of potential concern (“CoPC”) in site soils.  Significant 
concentrations of CoPC were not identified in site groundwater samples (RCA 
2003).  Consequently, this risk characterization is limited to the potential 
exposure of receptors through ingestion of surface soil, dermal contact with 
surface soils, inhalation and ingestion of inhaled airborne particulates.  OCI 
characterized risk to current and potential future residential receptors, as well as 
construction/utility and maintenance workers.  OCI quantified cumulative cancer 
and non-cancer health risks and compared them to MADEP risk management 
criteria of 1 ×10-5 [310 CMR 40.0960(6)] for cumulative CoPC cancer effects and 
a hazard index (“HI”) of 1 for cumulative CoPC non-cancer effects (MADEP 
1995).  Excess lifetime cancer risks (“ELCR”) for residential adults and children 
do not exceed the MADEP target cancer risk of 1 ×10-5 or the MADEP target 
non-cancer HI of 1.  Additionally, the ELCR for construction/utility and 
maintenance workers does not exceed the MADEP target cancer risk of 1 ×10-5 or 
the MADEP target non-cancer HI of 1.  Based on these results, OCI finds that a 
condition of "No Significant Risk" of harm to human health currently exists at the 
site and will exist in the foreseeable future, without restriction.  

Safety: As required under the MCP [310 CMR 40.0941(2)], a qualitative 
characterization of risk to safety was conducted at the site.  An evaluation of 
CoPC flammability and ignitability, corrosivity, and reactivity did not identify 
conditions at the site that currently pose, or will pose in the foreseeable future, a 
threat of physical harm or bodily injury to people.  Therefore, a condition of "No 
Significant Risk" of harm to safety exists at the site now and in the foreseeable 
future, without restriction.   

Public Welfare: The risk to public welfare was assessed in a manner consistent 
with MADEP guidance (MADEP 1995), and as stipulated under the revised MCP 
[310 CMR 40.0994].  There is no apparent nuisance conditions, loss of property 
value, unilateral restriction of property use, or any monetary or nonphysical costs 
associated with historical contaminant release at the site.  Relevant site, receptor, 
and exposure information suggests that there is no adverse impact to public 
welfare.  Contaminant concentrations in media from the site do not exceed their 
relevant upper concentration limit (“UCL”).  Furthermore, there is no information 
to suggest that a community in the vicinity of the site currently experiences or 
will in the future experience any adverse impact to public welfare as a result of 
the subject hazardous material release.  Therefore, a condition of "No Significant 
Risk" to public welfare exists at the site, now and in the foreseeable future.  

Environment:  OCI conducted a MCP Method 3 environmental risk 
characterization in a manner consistent with MADEP guidance (MADEP 1995, 
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1996b).  A Stage I risk characterization determined that site-related contamination 
does not migrate to environmentally sensitive habitats or receptors.  Therefore, a 
Stage II risk characterization is not warranted and a condition of "No Significant 
Risk" of harm to the environment exists at the site now and in the foreseeable 
future, without restriction. 

This baseline risk characterization finds that a condition of "No Significant Risk" of harm 
to health, safety, public welfare and the environment currently exists at the site, and will 
exist at the site into the foreseeable future, without restriction. 

MCP METHOD 3 RISK CHARACTERIZATION 

A complete Method 3 risk characterization consists of assessments of four distinct types 
of risk: 1) risk to human health; 2) risk to safety; 3) risk to the public welfare; and 4) risk 
to the environment.  The purpose of risk characterization is to establish whether a 
condition of "No Significant Risk" exists at the site or whether response actions are 
required to protect human health, environmental health, safety, and/or public welfare.   

1.0 SITE CHARACTERIZATION 

A complete description of the site, its historical use, and previous site investigations is 
described in the “ASTM Phase I & II Environmental Site Assessment Report, 27 Village 
Street, Somerville, Massachusetts,” dated December 19, 2003 (RCA 2003).  A detailed 
summary of analytical data obtained for site soils is provided in Table 1 of Appendix A.  
Analytical groundwater data from three (3) monitoring wells at the site is unremarkable, 
with only small concentrations of acetone (19 ug/l), methyl tert-Butyl Ether (“MtBE”) 
(0.6 ug/L), and cadmium (12 ug/l) identified in groundwater.  Acetone and MtBE were 
detected in MW-2, while cadmium was detected in MW-1. 

According to information reported by RCA, the site is comprised of one, rectangular 
shaped parcel with a total area of approximately 15,150 square feet (RCA 2003).  The 
site is improved by two structures.  The larger structure (Building 1), located along the 
western edge of the site, is constructed of brick and is currently utilized as a residence 
and children’s theatre.  The smaller structure (Building 2), located along the eastern 
border of the site, is constructed of concrete block with a flat roof and is currently 
utilized for custom letter-press printing operations.  The southern portion of the site, 
located between the fence/gate and adjacent to Village Street, is paved.  The remaining 
area of the site, not covered by building footprint or pavement, is used for gardening.   

1.1 Conceptual Model 

A conceptual model is important in defining the potential for exposure (U.S. EPA 1989).  
A conceptual model identifies all potential or suspected sources of release; types and 
concentrations of contaminants detected in media, all potentially impacted media, 
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potential exposure pathways, and potentially exposed receptors.  A site conceptual model 
provides a systematic way to identify and summarize this information based on current 
and potential future site-specific land use considerations.  

OCI provides a list of contaminants of potential concern (“CoPC”) detected at the site 
(Appendix A; Table 2) and their concentrations in site media (Appendix A; Table 1) for 
use in this risk characterization.  OCI identifies contaminated site media as limited to 
soils.  Exposure pathways through which receptors are potentially exposed include the 
ingestion of soil, dermal contact with soil, as well as, the inhalation and ingestion of 
inhaled airborne soil particulate. 

Table 4 (Appendix A) describes exposure profiles for all current and potential future 
receptors using the site.  Consistent with potential future residential activities and uses, 
OCI assumed that residential adult and child receptors have direct contact with CoPC in 
soils on playgrounds, yards, and gardens, and indirect contact with CoPC through the 
inhalation and ingestion of airborne particulate generated from exposed soils.  OCI does 
not evaluate residential receptor inhalation exposure of VOC vapors infiltrating indoor 
air or the consumption and use of groundwater since significant concentrations of CoPC 
were not identified in groundwater sampled from beneath the site.  Consistent with the 
potential for the site to be developed for industrial/commercial uses, OCI evaluated 
construction/utility workers for exposure to soil CoPC through direct contact with soils 
(0 to 15 ft bgs) and indirect contact with CoPC in soil through the inhalation and 
ingestion of inhaled particulates generated from exposed soils.  Also consistent with 
current and potential future use of the site for industrial/commercial uses, OCI evaluated 
maintenance worker exposure to CoPC through direct contact with soils during routine 
facility maintenance operations (e.g. landscaping and grounds maintenance), and indirect 
exposure to CoPC in soil particulate through the inhalation and ingestion of inhaled 
particulates generated from exposed soils.   

The characterization of human and environmental health risk uses site-specific 
information and, where such information is absent, conservative default information to 
estimate receptor exposure to contaminants in site media.  OCI integrates receptor 
exposures and contaminant toxicity to generate quantitative estimates of health risk for 
each receptor group.   

2.0 RISK TO HUMAN HEALTH 

A baseline MCP Method 3 human health risk characterization was performed in a manner 
consistent with risk assessment guidance from MADEP (MADEP 1994, 1995, 1996a,b, 
1999, 2002b,c,d,f) and the U.S. Environmental Protection Agency (“U.S. EPA”) (U.S. 
EPA 1989, 1991, 1992a,b, 1996, 1997, 2000, 2004a,b).   

Human health risk characterization integrates five separate components: hazard 
identification, dose-response assessment, exposure assessment, risk characterization, and 
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uncertainty analysis.  OCI considers several preliminary steps prior to characterizing 
health risk at the site. 

2.1 Preliminary Steps 

Preliminary steps required in a MCP Method 3 characterization of human health risk 
include the determination of current and foreseeable site land uses, categorization of site 
soil and groundwater, determination of background concentrations, and defining any 
assumptions or limitations regarding allowable site activities and uses.  OCI addresses 
these preliminary steps and each of the major components of a human health risk 
characterization in the following appropriately labeled sections.   

2.1.1 Current and Foreseeable Site Activities and Uses 

This risk characterization evaluates current and potential future use of the site for both 
current and potential future residential and industrial/commercial uses.   

2.1.2 Soil Categorization 

Soil at the site is categorized S-1 and S-3.  This soil categorization is consistent with 
current and potential future residential use of the site.  S-1 categorized soils at the site 
include surface and subsurface soils with which residential receptors are likely to have 
high intensity and high frequency contact, such as those which may be used in children's 
play areas, yards, and gardens (MADEP 1995) and within which children may frequently 
play.  S-2 categorized soils include those contacted with less frequently and intensity 
such as those under pavement or at a depth where receptors are unlikely to have frequent 
or high intensity contact (MADEP 1995).  Soils more than 15 ft bgs are relatively 
inaccessible and are categorized S-3.  Because development of a future residential 
structure may bring S-2 and perhaps even S-3 categorized soils to the surface, however, 
all soils at all depths are conservatively categorized S-1.  This soil categorization is 
conservative in that it categorizes soils, even those beneath the footprint of Building 1 as 
S-1, implying that these soils may eventually become available for high intensity and 
high frequency receptor contact. 

2.1.3 Groundwater Categorization 

Groundwater at the site is categorized GW-2 and GW-3.  A groundwater categorization 
of GW-1 is not appropriate since groundwater at this site does not meet any of the six (6) 
criteria as defined under the MCP [310 CMR 40.0932].  According to RCA, there are no 
public or private drinking water supply wells within 0.5 miles of the site (RCA 2003).  
Furthermore, the site is not located within Zone II Interim Wellhead Protection Areas, 
Zone A areas, and Potentially Productive Aquifers are not found within 0.5 miles of the 
site (RCA 2003).  Consequently, groundwater is not categorized GW-1.  A GW-2 
categorization is appropriate since previous site characterization shows the average 
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annual depth to groundwater is less than 15 feet below the ground surface (“bgs”) (RCA 
2003).  The GW-3 categorization is also appropriate since groundwater at all sites is 
categorized GW-3 (MADEP 1995).  Therefore, groundwater at the site is categorized 
GW-2 and GW-3.  According to RCA, groundwater flows to the south and the nearest 
surface water body is the Charles River, located just over 1 mile distant from the site. 

2.1.4 Established Background 

OCI compared the mean and maximum detected concentrations of CoPC identified in site 
soils to available MADEP “Natural” and “Fill Material” background concentrations 
(MADEP 2002a) (Table 1; Appendix A).  MADEP identified “Natural” background 
concentrations as generally representing the high end (i.e., 90th percentile) of the 
concentration range observed for individual compounds in Massachusetts's soil.  OCI 
compared the maximum CoPC soil concentration detected at the site to MADEP 
“Natural” and “Fill Material” background concentrations (Table 1; Appendix A).  OCI 
determined that of the polycyclic aromatic hydrocarbon (“PAH”) compounds detected in 
site soils, only two (2); acenaphthene and phenanthrene exceeded their applicable 
“Natural” background concentration.  Two (2) volatile organic compounds (“VOCs”), 
naphthalene and 2-methylnaphthalene exceed their applicable “Natural” background 
concentration.  OCI found that nine (9) of the metals detected in site soils (i.e., arsenic, 
barium, cadmium, lead, mercury, nickel, selenium, silver, and zinc) exceeded their 
“Natural” background concentration, while several others did not (i.e., aluminum and 
chromium).  There is no “Natural” background concentration identified by MADEP for 
magnesium. 

2.1.5 Assumptions Concerning Activity and Use Limitations  

Specific land uses and activities, which are reasonably foreseeable, may be eliminated 
from further consideration in risk characterization through the implementation of an 
Activity and Use Limitation (“AUL”).  An AUL is a declaration of the acceptable and 
unacceptable future land uses and activities at the site.  An AUL is not required if the site 
is suitable for unrestricted land use in the future (i.e., all activities and land uses are 
permitted and consistent with a level of "No Significant Risk”).  This risk 
characterization assumes unrestricted land uses and activities, consistent with potential 
future residential use of the site and therefore, assumes that an AUL is not required.  

2.2 Hazard Identification 

Hazard identification describes the nature of a substance that causes it to be of regulatory 
concern and identifies the effects of substances determined to cause adverse effects in 
humans.  The U.S. EPA has characterized substances, commonly encountered at 
hazardous waste sites, as to whether they are likely to have carcinogenic and non-
carcinogenic effects in humans.  The relative hazard of each CoPC is fully discussed by 
the U.S. EPA (2004c,d) and MADEP (1995) will not be further addressed within this risk 
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characterization.  The following sections identify CoPC that are carried through risk 
characterization. 

2.2.1 Identification of CoPC 

OCI tentatively identifies CoPC at the site as all compounds detected at least once in 
laboratory analytical analyses of site soils (Appendix A; Tables 1).  OCI lists all of these 
CoPC in Table 2 (Appendix A). 

2.2.2 Elimination of CoPC 

OCI may eliminate CoPC from consideration in the risk characterization if they meet one 
of the following three criteria (MADEP 1995).   

• Present at low frequency of detection and in low concentration; 
• Present at a concentration which is consistent with “background” 

concentrations for the area and there is no evidence that their presence is 
related to present or past activities at the site; 

• Present as a field or laboratory contaminant, subject to criteria provided by the 
U.S. EPA (1992a). 

OCI eliminated several soil metals (i.e., aluminum, chromium, and magnesium) from 
further consideration in this risk characterization.  These metals were detected in soils at 
concentrations below their respective MADEP identified “Natural” or “Fill Material” 
background concentrations (MADEP 2002a).  OCI also eliminated several PAH 
compounds from further consideration in this risk characterization (i.e., acenaphthylene, 
anthracene, benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, 
benzo[g,h,i]perylene, benzo[k]fluoranthene, chrysene, dibenz[a,h]anthracene, 
fluoranthene, fluorene, indeno[1,2,3-cd]pyrene, and pyrene).  These compounds were 
eliminated from further consideration based on the fact that they did not exceed their 
respective MADEP “Natural” background concentrations in soil (MADEP 2002a). 

OCI eliminated all CoPC detected in groundwater samples collected from site monitoring 
wells (i.e., acetone, MtBE, and cadmium) from further consideration in this risk 
characterization.  OCI eliminated acetone from further consideration in this risk 
characterization because it is a common laboratory contaminant.  Because acetone is a 
common solvent in laboratories, it can contaminate laboratory samples, producing “false 
positive” analytical results.  Specific U.S. EPA guidance suggests that concentrations of 
acetone that are “less than 10 times that detected in method blanks will be reported as 
undetected (or flagged B).”  The laboratory (Groundwater Analytical Buzzards Bay, MA) 
reported acetone detected in one of two samples at a concentration of 19 ug/L, with a 
method detection limit (“MDL”) of 10 ug/L.  Even if undetected, the U.S. EPA typically 
assumes that acetone may be present in groundwater at a concentration that is half its 
MDL.  Because the detected concentration of acetone (19 ug/L) is less than 10 times, 
one-half (½) the MDL (5 ug/L), it may be eliminated from further consideration in this 
risk characterization as a common laboratory contaminant. 
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OCI eliminated MtBE from further consideration in this risk characterization based on 
low frequency of detection and low concentration.  There is no historical information or 
nearby release suggesting that MtBE would be detected at the site.  MtBE is a ubiquitous 
contaminant of groundwater, detected in MW-2, but not MW-1 or MW-3.  MtBE was 
only detected at the very low concentration of 0.6 ug/L, a concentration that is without 
significant risk of harm to human and/or environmental receptors.  Therefore, OCI 
eliminated MtBE as a CoPC in this risk characterization. 

OCI eliminated cadmium from further consideration in this risk characterization based on 
low frequency of detection and low concentration.  Although historical operations at the 
site suggest a potential for metals to impact groundwater, no metal other than cadmium is 
detected in groundwater.  Analytical analyses of groundwater detected cadmium at a 
concentration of 12 ug/L in one of two wells sampled (MW-1).  Although this 
groundwater concentration exceeds MADEP Drinking Water Standard (Massachusetts 
Maximum Contaminant Level; “MMCL”) for cadmium (5 ug/L), it can not pose a 
potential human health risk, since groundwater at the site is not considered to be suitable 
for consumption of use (i.e., groundwater is categorized GW-2 and GW-3, not GW-1).  
In contrast, the detected concentration of cadmium in MW-1 exceeds the MADEP GW-3 
standard of 4 ug/L.  The concentration of cadmium in groundwater of MW-1, however, is 
unlikely to impact nearby surface waters or environmental receptors since, this 
concentration is localized to MW-1, not detected in MW-2 (MDL = 5 ug/L), and 
therefore is likely bound to particulate collected with groundwater from MW-1.  
Therefore, OCI eliminated cadmium in groundwater as a CoPC in this risk 
characterization. 

2.3 Dose-Response or Toxicity Assessment 

Dose-response assessment describes the observed effects in humans and/or laboratory 
animals that are associated with particular exposure to CoPC (U.S. EPA 1989).  U.S. 
EPA obtained this information from published literature describing epidemiological or 
toxicological studies involving CoPC.  U.S. EPA used this information to quantitatively 
characterize the relationship between the dose of the compound and the incidence of 
adverse effects in an exposed population.   

MADEP (1995) guidance suggests that in the absence of MADEP-derived toxicity 
values, U.S. EPA’s toxicity values should be used to assess the relative hazard posed by 
site CoPC.  MADEP and the U.S. EPA indicate the carcinogenic potency of a compound 
by the oral- and inhalation-specific cancer slope factor (CSFo and CSFi, respectively) 
expressed as the reciprocal of standard intake units (i.e., milligrams per kilogram body 
weight per day or mg/kg-bw/day).  For non-carcinogenic effects, the highest dose that is 
deemed unlikely to cause adverse effects when administered over a lifetime is termed the 
chronic oral reference dose (“RfD”) or, for inhalation exposure, the chronic inhalation 
reference concentration (“RfC”).  The units for the RfD and RfC are milligrams per 
kilogram body weight per day (mg/kg-bw/day) and milligrams per cubic meter (mg/m3), 
respectively.  For comparison purposes, however, chemical-specific RfC values in Table 
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5 (Appendix A) are converted to RfDI, in units of mg/kg-bw/day.  The U.S. EPA RfC 
(mg/m3) is converted to units of mg/kg/day by multiplying by the average adult breathing 
rate of 20 m3/day, dividing by the average adult body weight of 70 kg, and multiplying 
by an appropriate unit conversion factor (U.S. EPA 1996, 1997, 2004a,b).  This 
conversion also assists in the appropriate scaling of dose between receptors of different 
inhalation rates, such as between children and adult receptors. 

2.3.1 Receptor- and Pathway-Specific Adjustments to Toxicity Values 

U.S. EPA derives CSF and RfC using default adult exposure parameters.  Consequently, 
U.S. EPA guidance (Appendix 1A; U.S. EPA 1996) suggests that CSF and RfC values 
should be corrected to reflect the characteristics of the exposed population.  The 
conversion of the RfC units to RfDI units makes such a correction unnecessary for non-
cancer toxicity values used to assess inhalation exposures, since the RfDI is used to 
estimate risk considering receptor body weight and breathing rate.  For the CSF, 
however, the correction takes the form of an exposure adjustment factor, which for a 
child is equivalent to the cube root of the child’s body weight over the adult’s body 
weight (approximately 0.6).  Table 5 in Appendix A lists U.S. EPA’s un-adjusted toxicity 
values for site-related contaminants (MADEP 1995, 2002e, RAIS 2004, and U.S. EPA 
2004c,d).  Prior to use in this risk characterization, the CSF is adjusted per U.S. EPA 
guidance to reflect an exposed child's lower mean age-specific body weight (15 kg) using 
this correction factor.  A similar correction factor (0.56), estimated from a child’s age-
specific (2 year old) mean body weight (12.075 kg), is used when evaluating cancer risk 
posed by the consumption of homegrown produce. 

OCI also adjusts non-cancer toxicity values to reflect adult receptor-specific subchronic 
exposures (i.e., construction/utility workers).  These adjustments are consistent with U.S. 
EPA and MADEP guidance in which the non-cancer toxicity values used to characterize 
subchronic exposure construction/utility workers are multiplied by a factor of 10 to 
reflect the lower toxicity of the compound over this shorter exposure period. 

2.3.2 Source of Toxicity Values 

In order of preference, OCI obtained cancer and non-cancer toxicity values (Appendix A; 
Table 5) from MADEP (MADEP 1995, 2002f), the MCP [310 CMR 40.1513(2)], U.S. 
EPA’s Integrated Risk Information System (“IRIS”) (U.S. EPA 2004d), and where 
absent, the U.S. EPA Region III Risk-Based Concentration Table (U.S. EPA 2004c) and 
the Risk Assessment Information System (“RAIS”) (RAIS 2004).  This later two (2) 
sources includes toxicity values published in the U.S. EPA’s Health and Environmental 
Assessment Summary Table (“HEAST”) and provisional toxicity values determined by 
U.S. EPA program offices.  Where toxicity values were not available, OCI assigned 
surrogate toxicity values to CoPC based on structural similarity to other CoPC for which 
toxicity values are available.  In this risk characterization, OCI used recently up-dated 
toxicity values for VPH and EPH fractions (MADEP 2002e).  
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2.3.2.1 Toxicity Values for Lead 

Although considered inappropriate (ATSDR 1992, TRW 1999, U.S.EPA 1994a,b), OCI 
uses the MADEP identified RfD for lead in assessing human health risk resulting from 
exposure to this element.  MADEP uses this RfD for the purpose of assigning a human 
health-based toxicity score in tier classification [310 CMR 40.1513(2)].   

2.3.2.2 Toxicity Values for PAHs 

Consistent with MADEP guidance (MADEP 1995), OCI assigns non-cancer toxicity and 
cancer toxicity values to several PAH target compounds.  Individual CSF values for 
seven (7) potentially carcinogenic PAHs are based on their relative potency to induce 
skin cancer in rodent bioassays relative to benzo[a]pyrene ("BaP") (U.S. EPA 1993, 
2004c,d, MADEP 1995).  This relative CSF is expressed in terms of a BaP equivalent 
dose (U.S. EPA 1993, MADEP 1995).  This assignment of relative CSF values to PAHs 
is termed the estimated order of potency ("EOP") approach (U.S. EPA 1993).  The 
rationale for this approach is based on evidence that all carcinogenic PAHs have a 
cancer-causing mechanism similar to BaP (U.S. EPA 1993).  MADEP (1995) and U.S. 
EPA (1993) both define the relative CSF values for seven (7) PAH compounds.  Between 
these two agencies, the assigned CSF values are equivalent (i.e., the same), except for 
chrysene.  MADEP's carcinogenic potency estimate for chrysene is 10-fold higher (i.e., 
higher carcinogenic potency) than that estimated by U.S. EPA (U.S. EPA 1993, 2004c,d).  
Regardless, OCI exclusively uses the MADEP assigned relative CSF values for all 7 
carcinogenic PAHs in this risk characterization. 

Consistent with MADEP guidance (MADEP 1995), OCI assigns surrogate non-cancer 
toxicity values to PAH compounds for which there are no verified U.S. EPA non-cancer 
toxicity values (i.e., an RfD).  MADEP recommends assigning non-cancer toxicity values 
based on similarity in molecular structure (MADEP 1995).  U.S. EPA has derived and 
verified a non-cancer RfD for anthracene, acenaphthene, fluoranthene, fluorene, and 
pyrene (U.S. EPA 2004a,b).  Consistent with MADEP's guidance, OCI assigns 
indeno[1,2,3-c,d]pyrene, benzo[k]fluoranthene and benzo[b]fluoranthene non-cancer 
toxicity values equivalent to structurally similar fluoranthene.  OCI assigns 
benzo[a]anthracene, dibenz[a,h]anthracene, chrysene, and phenanthrene non-cancer 
toxicity values equivalent to structurally similar anthracene.  OCI assigned 
benzo[a]pyrene and benzo[g,h,i]perylene a non-cancer toxicity value equivalent to that of 
structurally similar pyrene.  The molecular structure of these compounds is presented in 
FIGURE 1. 
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FIGURE 1.  Molecular Structure of Certain PAH Compounds. 

 

2.4 Exposure Assessment 

Exposure assessment involves identifying potential routes of exposure; characterizing the 
populations exposed; and determining the frequency, duration, and extent of exposure to 
site-related contaminants (MADEP 1995, 1996a, 2002b,c,d, and U.S. EPA 1989, 1991, 
1996, 1997, 2000 2004a,b).  OCI divides this exposure assessment into several sections, 
which include discussion of exposure profiles and scenarios, assumptions relating to the 
selection of exposure parameters, selection of exposure points, determination of exposure 
point concentrations (“EPC”), and the calculation of quantitative estimates of exposure. 
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2.4.1 Exposure Profiles 

An exposure profile is a narrative description of the assumed potential for receptor 
exposure at the site (MADEP 1995).  OCI developed an exposure profile for each 
receptor and for all current and foreseeable uses of the site.  Table 3 (Appendix A) 
presents the exposure profiles for human receptors at the site.  In addition to current 
residential and industrial/commercial uses, in which OCI estimates the health risk to 
current residents, construction/utility, and maintenance workers, OCI also estimates 
health risk to potential future residential receptors following redevelopment of the site for 
unrestricted use.  Current and potential future residential receptor exposure represents 
high intensity and high frequency contact with site soils that is consistent with 
unrestricted future land use, including use of the site as a child daycare, playground, 
and/or as an elementary school.  An additional description of each receptor group and the 
exposure parameters employed to reflect their relative exposure to site-related 
contamination is provided in the following section. 

2.4.2 Exposure Parameters 

OCI obtained default exposure parameters for residential adults and children and 
construction/utility and maintenance worker receptors from MADEP (1994, 1995, 1996a, 
2002c,d,e) and U.S. EPA (1989, 1991, 1992b, 1996, 1997, 2000, 2004a,b).  Specifically 
for construction/utility workers, OCI relied on information contained within recent 
MADEP guidance (MADEP 2002b,c,d) in preference to previous MADEP guidance 
(MADEP 1996a) or U.S. EPA sources of information relating to construction/utility 
worker exposure (U.S. EPA 1997).   

OCI evaluated residential children and adults for exposure to CoPC in soil and in soil 
particulate.  OCI evaluated residential receptor exposure pathways that include ingestion 
of soil and homegrown produce, dermal contact with soils, and inhalation and ingestion 
of inhaled airborne particulate.  OCI did not evaluate residential receptor exposure to 
VOC vapors in indoor building air since significant VOC contamination of groundwater 
and soils is not apparent at the site.  OCI evaluated construction/utility workers for 
exposure to site CoPC through the incidental ingestion of soil, dermal contact with soil, 
and inhalation and ingestion of inhaled airborne particulate.  The construction/utility 
worker scenario is protective of other less intense (i.e., reduced physical contact with site 
media) and less frequent contact with soils.  For example, the default MADEP exposure 
frequency for a utility worker is one day per year (MADEP 1995).  This is much less than 
the 130 day per year default exposure frequency assumed for construction workers 
(MADEP 1996a, 2002b).  As such, an evaluation of the construction worker exposure is 
protective of utility workers less intense and less frequent contact with soils at the site.  
Because of this, OCI combines construction and utility worker receptors into one group, 
i.e., construction/utility worker.  OCI evaluated maintenance workers for exposure to site 
CoPC through the incidental ingestion of soils, dermal contact with soil, and inhalation 
and ingestion of airborne particulate.  
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OCI does not evaluate health risk resulting form exposure through the ingestion and use 
of groundwater since groundwater is categorized GW-2 and GW-3, and therefore is not 
suitable for consumption or use.  OCI describes exposure parameters used to estimate 
receptor exposure (i.e., intake) below and within Tables 3 and 4.   

2.4.2.1 Exposure Times:  
Residential Adult & Child Receptors: According to the background documentation for 
the development of Method S-1 soil standards (MADEP 1994), adults (i.e., receptors 
from 7 to 31 years of age) are assumed to come into contact with soil five (5) days each 
week from May through September, a total of 153 days.  In contrast, children from one to 
six (6) years of age are assumed have skin contact with soil and dust five (5) days each 
week for 153 days between May and September and to have skin contact with dust five 
(5) days each week for 212 days between October and April.  OCI used these exposure 
times to formulate fractional intake (“FI”) values to adjust exposure to CoPC in these 
media.  The use of FI values necessitates leaving the exposure time (“ET”) unchanged at 
24 hours/day, exposure frequency (“EF”) unchanged at 350 days/year, and the exposure 
duration (“ED”) unchanged at six (6) years for children and 24 years for adults.  In short, 
the following exposure time parameters were used in the risk characterization.  OCI 
derived fractional intake values in a later section of this report. 

Residential Adult & Child Receptors 

• ET = 24 hours/day 
• EF = 350 days/year 
• ED = 6 years for a child (1-6 years) 
• ED = 24 years for an adult (7-31 years) 

Construction/Utility Workers: Consistent with the "Draft Commercial/Industrial 
ShortForm Exposure Scenarios" (MADEP 1996a), construction workers are assumed to 
come into direct contact with soil throughout the excavation/subsurface construction 
stage of site development.  MADEP indicates that this stage of construction lasts six (6) 
months, with exposure occurring during an eight-hour workday, 5-days each week for a 
total of 120 days (MADEP 1996a).  Recent guidance (MADEP 2002b), however, 
suggests slightly different exposure time parameters be used to assess construction 
worker exposure.  In this new guidance, MADEP indicates that construction workers 
have direct contact with soil for 182 days, with exposure occurring during an 8-hour 
workday, 5-days each week for a total of 130 days.   

Construction/Utility Workers: 

• ET = 8 hours/day 
• EF = 130 days/year 
• ED = 0.50 years (182 days/365 days per year) 

Maintenance Workers: Maintenance workers have direct contact with soil in the 
performance of outdoor activities involved in property maintenance and landscaping.  In 
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this context, exposure to outdoor soils is assumed to occur continuously over an 8-hour 
workday, 5 days a week, 173 days each year (i.e., length of seasonal access to outside 
soils), over a 27-year period of employment (MADEP 1996a, U.S. EPA 1996a, 1997).   

Maintenance Workers: 

• ET = 8 hours/day 
• EF = 173 days/year 
• ED = 27 years 

2.4.2.2 Ages: OCI evaluated child residents for exposure between the ages of one (1) and 
six (6) years, inclusive.  OCI evaluated adult residents for exposure between the ages of 
seven (7) and 31 years, inclusive.  OCI evaluated construction/utility, and maintenance 
workers for exposure between the ages of 18 and 45, inclusive.   

2.4.2.3 Body Weights (“BW”): OCI assumed child residents have a body weight of 15 
kg representing the mean of the age-specific male and female body weights (MADEP 
1995).  OCI assumed that adult residents and construction/utility, and maintenance 
workers have a mean default body weight of 70 kg, (MADEP 1995, U.S. EPA 1996, 
1997). 

2.4.2.4 Ventilation Rates (“VR”): OCI estimated time- and age-specific ventilation 
rates for use in this risk characterization.  OCI assumed both adult and child residents are 
awake and performing activities consistent with the MADEP activity category, “light 
exertion,” for 4-hours a day, with the remaining waking and sleeping hours at “low 
activity,” 20-hours of each day (MADEP 1995).  MADEP provides descriptive and 
quantitative age-specific ventilation rates for these receptors.  OCI calculated activity- 
and mean age- specific ventilation rates for residential adults (7- to 30-years of age) and 
children (1- to 6-years of age) using Equation 1.   

Equation 1. 
VR = (VRLE × 4 hr) + (VRLA × 20 hr) 

       24 hr 
Where: 

VR = age-specific mean Ventilation Rate (m3/hr); 
VRLE = age-specific mean light exertion Ventilation Rate (m3/hr); and 
VRLE = age-specific mean light activity Ventilation Rate (m3/hr). 

OCI uses Equation 1 to estimate an activity- and age-specific mean ventilation rate for 
residential receptors.  According to MADEP, a 1- to 6-year old child has an age-specific 
low activity ventilation rate of 2.48 L/min and an age-specific light exertion ventilation 
rate of 4.94 L/min (MADEP 1995).  In contrast, MADEP indicates that an adult, over 18 
years in age (7- to 30-years of age), has an age-specific low activity ventilation rate of 10 
L/min and an age-specific light exertion ventilation rate of 20 L/min (MADEP 1995).  
Using Equation 1 above, OCI estimates a mean daily ventilation rate for residential 
children of 2.89 L/min or 0.174 m3/hr and a mean daily ventilation rate for residential 
adults of 11.67 L/min or 0.70 m3/hr (Table 3 and 4). 
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Consistent with MADEP guidance, OCI estimated inhalation exposure of 
construction/utility and maintenance workers using a “heavy exertion” ventilation rate of 
3.6 m3/hour or 60 L/min for the entire 8-hour workday, each work day (MADEP 1995, 
1996a, 2002b).   

2.4.2.5 Dermal Contact Surface Area (“SA”): Background documentation for the 
development of Method S-1 soil standards identifies the child and adult body parts 
available for dermal contact (MADEP 1994).  MADEP determines the mean age-specific 
sum of exposed skin area from the age-specific surface areas of each body part 
(Appendix B of MADEP 1995).  Recent guidance (U.S. EPA 2000, MADEP 2002c), 
however, update these receptor-specific estimates of the total surface area of skin 
available for contact with soil.  OCI describes these below and uses them in this risk 
characterization. 

Child Residents: For the child resident 1- to 6-years in age, early MADEP guidance 
indicated that the surface area available for contact with soil during summer months (i.e., 
May through September, inclusive) is equivalent to the surface area of the hands, arms, 
legs, and feet (i.e., 3,420 cm2) (MADEP 1994, 1995).  During the winter months (i.e., 
October through April, inclusive), when dermal absorption of CoPC is primarily through 
contact with indoor dusts, the surface area available for contact is equivalent to the hands 
only (i.e., 370.4 cm2) (MADEP 1994, 1995).  OCI uses these seasonal differences in 
contact surface areas and length of exposure over the year to adjust the average daily 
intake by a fractional intake (“FI”) factor.  OCI describes the derivation of this FI in a 
later section of this report.  This risk characterization, however, uses recent MADEP 
guidance (MADEP 2002c) indicating that the total skin surface area available for contact 
with soil on a 1- to 6-year old child is 2,434 cm2.  This is close to U.S. EPA guidance that 
suggests an appropriate default dermal contact surface area for a residential child is 2,900 
cm2 (U.S. EPA 2000).  OCI uses this surface area, identified in recent MADEP guidance, 
in this risk characterization. 

Adult Residents: For adult residents, early MADEP guidance indicated the surface area 
available for contact with soil is equivalent to the surface area of the hands, forearms, 
lower legs, and feet (MADEP 1994).  Adult residents, however, are only evaluated for 
dermal contact with soil during the summer months (i.e., May through September, 
inclusive), with the adult skin surface area available for contact with soil equivalent to 
5,123 cm2 (MADEP 1994, 1995).  This seasonal difference in exposure is used to adjust 
the average daily intake by an appropriate FI, the development of which is discussed in a 
later section of this report.  In contrast, U.S. EPA guidance suggested a default dermal 
contact surface area of 5,700 cm2 for residential adults (U.S. EPA 2000), which is not 
substantially different from the earlier MADEP value of 5,123 cm2.  Recent MADEP 
guidance, however, suggested an appropriate default dermal surface area available for 
contact with soil is 5,657 cm2 (MADEP 2002c).  OCI uses this value in this risk 
characterization. 
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Construction, Utility, and Maintenance Workers: For adult residents, U.S. EPA guidance 
suggests a default dermal contact surface area of 5,700 cm2 (U.S. EPA 2000).  This value 
is not substantially different from the 5,834 cm2 suggested by MADEP for construction 
workers in their "Draft Commercial/Industrial ShortForm Exposure Scenarios" (MADEP 
1996a).  MADEP based this contact surface area on the surface area of the construction 
workers face, neck, hands, forearms, lower legs, and feet.  The actual surface area 
available for contact with soil, however, may be lower given the industry standard for 
acceptable work attire during surface and subsurface activities.  This is seen in recent 
MADEP guidance (MADEP 2002c), which reports actual skin surface areas available for 
contact with soils for “heavy construction/utility workers” is equivalent to 3,477 cm2.  
This value is the exposed surface areas of the face, hands, forearms, lower legs, and feet.  
OCI uses this value in this risk characterization for the evaluation of both 
construction/utility and maintenance worker receptor exposures.  

2.4.2.6 Adherence Factor (“AF”): U.S. EPA (1989, 1991) indicated that very few 
adherence factors ("AF") are available for soil types and body parts.  This is still true.  
However, U.S. EPA recently released new guidance concerning the use of standardized 
default exposure assumptions used to estimate dermal exposure (U.S. EPA 2000).  This 
guidance includes AF values for residential adults and children of 0.07 mg/cm2 and 0.2 
mg/cm2, respectively (U.S. EPA 2000).  These AF values stand in stark contrast to the 
previous U.S. EPA (1989, 1991) and MADEP (1995) default AF values of 0.51 mg/cm2.  
Recent MADEP guidance (MADEP 2002c) takes the U.S. EPA methodology for 
determining an appropriate AF value still further, suggesting AF values for various 
receptor classes.  MADEP (2002c) suggests an AF for “heavy construction/utility 
workers” of 0.29 mg/cm2.  OCI uses this AF values in this risk characterization instead of 
the previous default AF value of 0.51 mg/cm2.  Similarly, MADEP (2002c) indicates that 
maintenance workers involved in landscaping and keeping the grounds (i.e., 
“Landscaper/Groundskeeper”) have an AF of 0.19.  OCI uses this value to evaluate 
maintenance worker uptake of CoPC from dermal contact with soils.  OCI uses this same 
MADEP guidance to assign adult and child residential receptors AF values of 0.13 and 
0.35, respectively (MADEP 2002c).   

2.4.2.7 Ingestion Rates (“IR”): Risk characterization guidance indicates that adult 
residents ingest 50 mg of soil each day (MADEP 1995, U.S. EPA 1989, 1991).  MADEP 
guidance indicates that child residents ingest 100 mg of soil and dust each day during the 
summer months and from 2 to 31 mg of dust each day during the winter months 
(MADEP 1994, 1995).  In this risk characterization, OCI assumes that child residents 
ingest 100 mg/day of soil and dust during the summer months and 17 mg/day during the 
winter months (median amount of dust ingested during this season).  Additionally, 
because a major component of house dust is exfoliated skin cells and hair, OCI adjusts 
the total amount of CoPC in ingested dust downward by 50 percent to reflect the fraction 
of house dust that comes from contaminated out door soils and that which comes from 
exfoliated skin cells.  This is a reasonable estimate of the amount of contaminated soil in 
house dust given published reports that indicate house dust from residences near a highly 
contaminated smelter site have concentrations of CoPC that are less than one-half (50%) 
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that of the exterior residential soils (Freeman et al. 1995a).  The ingestion rate of 
homegrown vegetables/produce for residential adult (26 to 30 years of age) and child (1-
2 years old) receptors is determined by MADEP (Appendix B; MADEP 1995).  MADEP 
assumes that consumption of homegrown produce occurs only during that portion of the 
year during which receptors have access to exterior soils (Appendix A; Table 8). 

Previous MADEP guidance suggested an enhanced soil consumption rate of 500 mg/day 
for construction workers and other receptors with high intensity and high frequency 
contact with soils (MADEP 1995, 1996a).  Recent MADEP guidance, however, suggests 
that construction/utility and maintenance workers only consume 100 mg soil each day 
(MADEP 2002d).  In this risk characterization, OCI uses this later enhanced soil 
consumption rate (100 mg/day) to evaluate construction/utility and maintenance worker 
exposure to CoPC in soils. 

2.4.2.8 Fractional Intake (“FI”): OCI uses Unit-less fractional intake values to adjust 
receptor CoPC intake from soils, and homegrown produce.  FI values reflect seasonal 
differences in soil ingestion rates, surface areas available for dermal contact, accessibility 
of homegrown produce, and availability or airborne dusts for inhalation and ingestion.  
The FI value is calculated as a dimensionless fraction of the exposure parameter 
considered.  FI values used in this risk characterization are presented in Table 4.15 
(Appendix A). 

Soil Ingestion: 

FI (child) = 0.47:  OCI uses this FI to adjust the child soil and dust intake 
rate to reflect seasonal soil accessibility.  Specifically, the fractional intake 
value considers a 100 mg/day ingestion rate over 153 days (i.e. summer 
months) and a 17 mg/day ingestion rate over 212 days (i.e., winter 
months), with only half of this later winter ingestion rate attributed to 
exterior soil.   

FI (child) = ((100 mg/day × 153 d) + (17 mg/day × 212 d) × 0.5) / 365 d) / 100 mg/d.   

FI (adult) = 0.42.  OCI uses this FI to adjust the adult soil intake to reflect 
a seasonal soil exposure period of 153 days each year.   

FI (adult) = (153 days / 365 days). 

FI (construction/utility & maintenance worker) = 1.0.  OCI does not 
adjust construction/utility or maintenance worker exposure via soil 
ingestion by an FI. 

Surface Area Available for Dermal Contact with Soil: 

FI (child) = 0.45.  OCI uses this FI to adjust dermal intake of residential 
children to reflect seasonal exposure via the hands, arms, legs, and feet 
over the summer months, 153 days a year, and exposure via the hands 
over the winter months, 212 days a year.   
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FI (child) = (((3,420 cm2 × 153 days)+(370.4 cm2 × 212 days)) / 365 days) / 3,420 cm2.   

FI (adult)= 0.42.  OCI uses this FI to adjust dermal intake of the 
residential adult to reflect exposure via the hands, forearms, lower legs 
and feet over the summer months, 153 days each year.  

FI (adult) = 153 days) / 365 days 

FI (construction/utility & maintenance worker) = 1.0.  OCI does not 
adjust construction/utility or maintenance worker dermal exposure by an 
FI. 

Inhalation of Dusts (Residential Receptors): 

FI = 0.35.  OCI uses this FI to adjust both residential child and adult 
inhalation intake estimates.  This FI reflects seasonal exposure to dusts 
and fractional contribution of source soils to household dusts.  During the 
summer, OCI assumes that site soils contribute half of the total of inhaled 
dusts (i.e., half of all inhaled dusts come from the site).  During winter 
months, however, OCI assumes that one quarter ( ¼ ) of all interior dusts 
come from contaminated soils at the site, half of all exterior dusts coming 
from the site and half of all interior dust comes from an non-contaminated 
source (i.e., half of interior dusts are exfoliated skin cells).   

FI = 0.5 × (153 days + (212 days × 0.5 fraction contaminated soil in dust)) / 365 days 

OCI does not adjust the FI to reflect differences in airborne particulate ability to enter 
into a residence.  Generally, airborne particulates smaller than 2.5 microns (“PM2.5”) 
have no difficulty entering interior spaces (Ozkaynak and Spengler 1996).  In contrast, 
the doors and windows in typical homes offer some resistance to the entry of larger 
particles (e.g., PM5 to PM10). 

Inhalation of Dusts (Worker Receptors): 

MADEP guidance (MADEP 2002b) estimates effective exposure concentrations based on 
PM10.  These concentrations reflect exposure to particulates through the accidental 
ingestion of inhaled particulates and inhalation of particulates into the lungs.  The 
effective exposure concentration of respirable airborne particulates for accidental 
ingestion is equivalent to 2 times the concentration of PM10, while that for the lungs is 
0.5 times the PM10.  The FI above adjusts these exposures to reflect the relative 
abundance of contaminated soil in respirable dusts and the seasonal availability of soils 
contributing to airborne particulate. 

FIINHALATION (construction/utility & maintenance worker) = 0.5.  OCI 
uses this FI to adjust the construction worker’s airborne particulate lung 
intake to reflect the MADEP assumption that only half of the particulate 
concentration in air is absorbed through the lungs (MADEP 2002b). 
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FIINGESTION (construction/utility & maintenance worker) = 2.0.  OCI uses 
this FI to adjust the construction worker’s airborne particulate 
gastrointestinal intake to reflect the MADEP assumption that 2 times the 
particulate concentration in air, swallowed after inhalation (MADEP 
2002b). 

2.4.2.9 Particulate Emission Factor (“PEF”): For the adult and child resident, OCI 
uses the MADEP (1995) open field MADEP default particulate emission factor ("PEF") 
of 32 ug/m3 in the evaluation of inhalation exposure to airborne soil particulate.  For the 
construction/utility and maintenance worker, OCI uses the construction site MADEP 
default particulate emission factor ("PEF") of 60 ug/m3 (MADEP 1995, 1996a).  

2.4.2.10 Averaging Time (“AT”):  OCI uses the averaging time (“ATn”) to determine 
an average daily dose (“ADD”) for non-carcinogenic CoPC; equivalent to the exposure 
duration (“ED”) in days (MADEP 1995, U.S. EPA 1989, 1991, 1996, 1997).  The 
averaging time (“ATc”), used to determine the lifetime average daily dose (“LADD”) for 
the evaluation of carcinogenic CoPC, is equivalent to 75 years or 27,375 days, which is 
the average life span of humans (MADEP 1995, U.S. EPA 1996, 1997). 

2.4.3 Exposure Points 

Exposure points are physical locations where exposure to potential receptors is evaluated 
(MADEP 1995, U.S. EPA 1989).  Exposure points for current and potential future 
residential receptors include surface soils in children’s outdoor play areas, soils used in 
vegetable and flower gardens, yards, dusts inside the home and interior air spaces within 
the home (i.e., living spaces).  Exposure points for construction/utility workers include 
soils to a depth of 15 ft bgs.  Exposure points for maintenance workers are limited to 
surface soils in landscaped areas of the site.   

2.4.4 Exposure Media 

Exposure media refer to the variety of contaminated environmental material with which 
receptors may come into contact (MADEP 1995, U.S. EPA 1989).  Exposure media to 
which residential receptors may have contact include site soils, vegetables/produce 
grown in site soils and airborne particulate.  Exposure media to which construction/utility 
workers are exposed include soils (including airborne particulate).  Exposure media to 
which maintenance workers are exposed is limited to soils and airborne soil particulate. 

2.4.5 Exposure Point Concentrations 

OCI provides chemical- and media-specific exposure point concentrations (“EPC”) in 
Table 7 (Appendix A).  These EPC are determined from the available analytical data in 
Table 1 (Appendix A).   
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For residential receptors, OCI calculates EPC in homegrown vegetables, airborne soil 
particulate, and soils from the average CoPC concentration in soil, except where a CoPC 
is identified as having a hotspot soil concentration.  EPC in homegrown produce is 
determined using guidance, age-specific vegetable consumption information, and 
methodology provided in MADEP guidance (Appendix B; MADEP 1995).  OCI 
estimated a residential EPC for airborne soil particulate as the product of particulate 
emission factor (“PEF”), an appropriate conversion factor, and the soil EPC for 
individual CoPC in soil (Appendix A; Table 7).  Because residential and worker 
receptors receive exposure in different environments with different MADEP PEF values, 
OCI calculated two different airborne particulate EPC.  One EPC is for evaluating 
residential receptor exposure, while the other is for use in evaluating construction/utility 
and maintenance worker exposure.  For residential receptors, OCI used MADEP (1995) 
default PEF for an open field (32 µg/m3) for estimating exposure to airborne particulate 
EPC.   

For construction/utility and maintenance workers, OCI calculated the EPC for CoPC in 
soil as the mean of all soil analytical data, except where a CoPC is identified as having a 
hotspot soil concentration.  OCI calculated the EPC for CoPC in airborne particulates as 
the product of the soil EPC, the default PEF for a construction site (60 µg/m3), and an 
appropriate unit conversion factor.  OCI describes the derivation of each EPC in detail in 
the following sections. 

2.4.5.1 EPC in Soil 

Analytical soil results (Appendix A; Table 1) include data from soil samples obtained 
from between 0 to 8 feet (“ft”) in depth below the ground surface (“bgs”) from 27 soil 
borings.  OCI used the mean of soil CoPC concentration data as the EPC (Table 7; 
Appendix A).  The mean of soil analytical data is calculated as the mean of both detected 
and one-half (½) the MDL for non-detected soil CoPC concentrations.  OCI only 
calculated EPC for CoPC with at least one detection above their respective MDL in site 
soils.   

OCI did not identify any CoPC as having a “hot spot” soil concentration under the MCP 
[310 CMR 40.0924(2)] (MADEP 1995).  Where identified, OCI must evaluate hot spots 
as additional, individual exposure points within the risk characterization.  Hot spots are 
relatively small areas with relatively high contaminant concentrations.  The MCP defines 
a hot spot by the concentration of the individual CoPC in relation to its spatial 
distribution.  Specifically, a “hot spot” is where the CoPC concentration is greater than 
ten times the concentration of the surrounding area.  This is always true unless there is 
evidence that the area of higher concentration is not associated with a greater exposure 
potential and a site-specific evaluation indicates that the area of higher contamination 
should not be considered a hot spot (MADEP 1995).  In any case, a soil area with a CoPC 
concentration that is 100-fold greater than the surrounding area is always considered a 
“hot spot,” while a CoPC concentration less than MADEP's Method 1 S-1 Soil Standard 
should never be considered a hot spot.   
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Consistent with the MCP, OCI defines a hot spot simply as the ratio of the maximum 
concentration at a sampling location and arithmetic mean concentration of the same 
CoPC in all site soils.  OCI defined ratios exceeding ten (10) as having a hot spot 
concentration in soil.  OCI describes these CoPC-specific hot spot ratios (“HSR”) within 
Table 1 (Appendix A).  Using this approach, OCI did not identify any CoPC as having a 
hot spot ratio.   

2.4.5.2 EPC in Groundwater 

According to RCA, groundwater samples collected from three newly installed 
groundwater monitoring wells (i.e., MW-1, MW-2, and MW-3; sampled in December, 
2003), failed to detect significant concentrations of CoPC in groundwater (RCA 2003).  
Consequently, OCI did not evaluate the ingestion and/or use of groundwater in this risk 
characterization. 

2.4.5.3 EPC in Air 

OCI estimated inhalation exposure of various receptors to CoPC in airborne particulate 
from disturbed soils. 

2.4.5.3.1 EPC in Outdoor Air Particulate 
OCI estimates EPC for airborne particulates as the product of the MADEP default 
respirable particulate emission factor (“PEF”), a unit conversion factor, and the EPC for 
CoPC in soil.  Use of MADEP’s default open field and construction site PEF value (32 
and 60 ug/m3, respectively) assume that the contaminant concentration in the respirable 
airborne particulate fraction is equivalent to the contaminant concentration in soil (i.e., 
that airborne particulate and soil contain the same amount of each CoPC).   

OCI accepts without question MADEP default conditions relating to truck traffic, 
vegetative cover, wind speed, and soil composition/type used to derive default PEF 
values.  Realistically, maintenance workers involved in landscaping activities at the site 
over a 27-year employment period are unlikely to have exposure to this high level of 
particulate in out door air, 8-hours of every work day. 

2.4.6 Quantification of Exposure 

OCI determined quantitative exposure estimates in accordance with the MCP (MADEP 
1995, 2002b) and where applicable, U.S. EPA (1989, 1991, 1992b, 1996, 1997, 2000, 
2004a,b) guidance. 

2.4.6.1 Calculation of an Average and Lifetime Average Daily Dose 

OCI calculates quantitative estimates of exposure using the equations provided in 
MADEP (1994, 1995, 1996a, 2002b) and U.S. EPA guidance (1989, 1991, 1992b, 1996a, 
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1997, 2000, 2004a,b).  OCI provides exposure parameters used in the calculation of 
quantitative exposure estimates for each individual exposure pathway in Tables 3 and 4.  
OCI estimated exposure to soils and sediments separately using the same equations, but 
with different exposure parameters.  In accordance with applicable risk assessment 
guidance and consistent with the approach used within the attached risk characterization 
spreadsheets, quantitative estimates of the Average Daily Dose (“ADD”) for non-
carcinogens and Lifetime Average Daily Dose (“LADD”) for carcinogens are calculated 
using the following equations and parameters: 

 
Ingestion of Soil: 

Equation 2 
ADD (mg/kg-day) = CS × RAF × IR × FI × EF × ED × CF 

                            BW × AT 
 

Ingestion of Homegrown Vegetables: 
Equation 3 

ADD (mg/kg-day) = CF × RAF × IR × FI × EF × ED × CF 
                            BW × AT 

 
 

Intake of CoPC in homegrown vegetables is estimated as per MADEP guidance 
(Appendix B; MADEP 1995).  The ingestion of homegrown produce relies on MADEP 
estimates of the proportion of homegrown vegetables consumed, and the relative 
accumulation (i.e., uptake) of CoPC by plants to determine the intake of CoPC from 
homegrown vegetables.  The RAF for the absorption of CoPC from food is 1, or nearly 1, 
for all CoPC, except those for which RAIS provides a gastrointestinal absorption factor.  
Consideration of metabolic detoxification of CoPC in first pass metabolism might 
reasonably result in lower CoPC-specific RAF to the target organ where the CoPC has its 
toxic effect.  Regardless, no further adjustment for bioavailability from food is made in 
this risk characterization. 
 

Dermal Contact with Soil:  
Equation 4 

ADD (mg/kg-day) = CS × ABS × SA × AF × EF × ED × CF 
                              BW × AT 

 
 

Inhalation and Ingestion of Inhaled Airborne Particulate: 
Equation 5 

ADDINHALED (mg/kg-day) = CS × 0.5 × PEF × VR × P × EF × ED × CF 
                              BW × AT 

 
Equation 6 

ADDINGESTED (mg/kg-day) = CS × 2 × PEF × VR × P × EF × ED × CF 
                              BW × AT 
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The ADD and LADD (not shown) are calculated similarly, but utilize different 
exposure parameters relating to the averaging time over which the health effect is 
expected to occur.  The ADD or LADD for each equation above was calculated in two 
parts.  A chemical independent uptake (“CIU”) was first calculated using all of the non-
chemical-specific exposure factors (Appendix A; Tables 6).  OCI then used the CIU to 
calculate a chemical-specific ADD for each exposure profile and receptor evaluated 
using chemical- and pathway-specific parameters (Appendix A; Tables 9 through 25).  
Specific exposure parameter values used in each equation for each exposure profile 
evaluated are presented in Tables 3 and 4 (Appendix A).  

The calculation of a CIU allows for a streamlined quantification of exposure and risk for 
each receptor class (i.e., residential child or adult, construction/utility, and maintenance 
workers), media, and exposure pathway (i.e., ingestion, dermal contact, and inhalation).  
In order of preference, OCI determined relative absorption factors (“RAF”) for CoPC 
using MADEP and U.S. EPA CoPC-specific information, the online Risk Assessment 
Information System (“RAIS”) (RAIS 2004), and default RAF determined as per MADEP 
guidance (MADEP 1995; Appendix B).  These values are presented in Table 6 
(Appendix A) and used to adjust route-specific intake estimates of CoPC in various 
media.  In Tables 9 through 25 (Appendix A), OCI provides detail in the calculation of 
CoPC-specific non-cancer and cancer risk for each compound, receptor, and completed 
exposure pathway.   

OCI determines a CIU for dermal exposure using guidance from U.S. EPA (1989, 1992, 
2000) and MADEP (2002c).  OCI used newly developed and conservative adherence 
factors and skin surface areas available for contact with soil for the various receptor 
classes within this risk characterization.  OCI calculated the intake through inhalation of 
dusts using revised MADEP guidance (MADEP 2002b), which considers the inhalation 
of volatiles and the inhalation and ingestion of inhaled particulate. 

 2.5 Risk Characterization 

The final step in the process, risk characterization integrates hazard identification, dose-
response assessment, and exposure assessment information to quantify the potential 
carcinogenic and non-carcinogenic human health risk at the site.  OCI provides 
quantified risk estimates for each receptor class, exposure pathway, and receptor in 
Tables 9 through 25 (Appendix A).  OCI provides a summary of risks posed by CoPC in 
Table 26 and summarizes risk for each exposure pathway in Table 27. 

2.5.1 Cancer Risk  

The overall excess lifetime cancer risk (“ELCR”) to residential receptors (sum of adult 
and child carcinogenic risks; 2 ×10–6) is below 1 ×10–5 the MADEP target carcinogenic 
risk (MADEP 1995).  Separately, residential adults had an ELCR of 9 ×10–7, while 
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residential children had an ELCR of 1 ×10–6.  Exposure pathways contributing most to 
the ELCR for residential adults (Appendix A; Table 27) include the incidental ingestion 
of soil (70%), ingestion of homegrown produce (23%), dermal contact with soils (2%), 
and the inhalation of airborne particulate (4%).  The CoPC contributing most to the 
ELCR of residential adults is arsenic (99%), with the remaining risk coming from 
cadmium (1%).  No other CoPC accounts for more than 1% of the remaining ELCR 
(Appendix A; Table 26).   

In order, the exposure pathways contributing most to the ELCR for residential children 
(Appendix A; Table 27) include the incidental ingestion of soil (92%), the ingestion of 
homegrown produce (6%), dermal contact with soils (2%), and the inhalation of airborne 
particulate (1%).  Arsenic contributes most all of the ELCR for residential children 
(100%).  No other CoPC accounts for more than 1% of the remaining ELCR (Appendix 
A; Table 26). 

The overall ELCR to construction/utility workers is less than 3 ×10–8 (Appendix A; Table 
27).  This is also below the MADEP target carcinogenic risk of 1 ×10–5 (MADEP 1995).  
The exposure pathways contributing most to the construction/utility worker ELCR is 
incidental ingestion of soil (83%), the inhalation of airborne particulate (14%), dermal 
contact with soils (2%), and ingestion of inhaled airborne particulate (1%).  In order, the 
CoPC contributing most to the ELCR of construction/utility workers is arsenic (95%) and 
cadmium (54%).  No other CoPC accounts for more than 1% of the remaining ELCR 
(Appendix A; Table 26). 

The overall ELCR to maintenance workers is approximately 1 ×10–6 (Appendix A; Table 
27).  This is also below the MADEP target carcinogenic risk of 1 ×10–5 (MADEP 1995).  
The exposure pathways contributing most to the maintenance worker ELCR include the 
incidental ingestion of soil (72%), inhalation of airborne particulate (23%), dermal 
contact with soil (2%), and ingestion of inhaled airborne particulate (2%).  The 
compounds contributing the majority of the ELCR to maintenance workers include 
arsenic (92%) and cadmium (8%).  No other CoPC accounts for more than 1% of the 
remaining ELCR (Appendix A; Table 26). 

Overall, the risk characterization demonstrates that “No Significant Excess Lifetime 
Cancer Risk” exists at the site, without restriction. 

2.5.2 Non-Cancer Risk 

The overall non-cancer hazard index (“HI”) for the potential future adult and child 
residents is 2 ×10-1 and 1, respectively.  These HI meet the MADEP target HI of 1 
(MADEP 1995).  The exposure pathways contributing to adult resident HI includes 
dermal contact with soil (83%),and the incidental ingestion of soils (17%), (Appendix A; 
Table 27).  CoPC contributing most to the adult HI are lead (95%), and the C11-C22 
aromatic fraction of EPH (3%) (Appendix A; Table 26).  No other CoPC accounts for 
more than 1% of the remaining HI (Appendix A; Table 26).   
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Exposure pathways contributing most to child resident HI include dermal contact with 
soil (73%) and the incidental ingestion of soil (26%) (Appendix A; Table 27).  CoPC 
contributing most to the child HI are lead (95%), and the C11-C22 aromatic fraction of 
EPH (3%) (Appendix A; Table 26).  No other CoPC account for more than 1% of the 
remaining HI (Appendix A; Table 26).   

The overall HI to construction/utility workers is approximately 2 ×10-2 (Appendix A; 
Table 27).  This is below the MADEP target HI of 1 (MADEP 1995).  The two exposure 
pathways contributing most to the HI for construction/utility workers include dermal 
contact with soil (77%) and the incidental ingestion of soil (22%). (Appendix A, Table 
26).  The two CoPC contributing most to construction/utility worker HI is lead (95%) and 
the C11-C22 aromatic fraction of EPH (3%) (Appendix A; Table 26).  No other CoPC 
accounts for more than 1% of the remaining HI (Appendix A; Table 26).   

The overall HI to maintenance workers is less than 2 ×10-1 (Appendix A; Table 27).  This 
is also below the MADEP target HI of 1 (MADEP 1995).  Most of this HI comes from 
dermal contact with soil (81%), with the remaining risk coming from incidental ingestion 
of soil (18%), ingestion of inhaled particulate (1%), and inhalation of airborne particulate 
(1%).  The two CoPC contributing most to maintenance worker HI are lead (95%) and 
the C11-C22 aromatic fraction of EPH (3%) (Appendix A; Table 26).  No other CoPC 
accounts for more than 1% of the remaining HI (Appendix A; Table 26).   

This risk characterization demonstrates that there is “No Significant Non-Cancer Risk” 
associated with exposure CoPC in site soils, without restriction.  Overall, this risk 
characterization demonstrates that a condition of “No Significant Risk” exists at the site, 
now and into the foreseeable future, without restriction.   

2.6 Applicable or Suitably Analogous Public Health Standards 

No Applicable or Suitably Analogous Public Health Standards ("ASAPHS") were 
identified for comparison with soil EPC at the site.  

2.7 Uncertainty Analysis 

OCI performed this baseline risk characterization in accordance with the MCP [310 CMR 
40.0900-40.0960] and risk assessment guidance provided by the MADEP (MADEP 
1994, 1995, 1996a,b, 1999, 2002b,c,d,f) and the U.S. EPA (U.S. EPA 1989, 1991, 
1992a,b, 1993, 1996, 1997, 2000, 2002a,b).  Exclusive use of conservative MADEP and 
U.S. EPA default exposure factors ensures that this risk characterization provides a 
conservative estimate of site-related human health risks.  The use of additional site- and 
chemical-specific information would likely reduce the magnitude of the human health 
risk estimated for receptors using this site.   

Three areas of uncertainty in risk characterization are media concentrations, exposure 
assumptions, and toxicity factors.  Media concentrations were assessed by a certified 
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laboratory using existing guidance, appropriate analytical protocols, and reported using 
appropriate quality assurance and quality control measures.  Although such measures 
cannot guarantee good quality data, there is no reason to believe that data accuracy, bias, 
and veracity are suspect.   

OCI used default exposure assumptions, guidance, and toxicity values provided by 
MADEP and U.S. EPA in the conduct of this risk characterization.  Each provides an 
additional layer of conservatism to the characterization of health risk.  U.S. EPA alone 
stipulates that the toxicity values likely over estimate toxicity by an order of magnitude.  
The use of uncertainty factors (“UF”) totaling several orders of magnitude in the 
derivation of RfD may increase their conservative nature by the same amount.  U.S. EPA 
indicates that CSF values also over estimate cancer potency for compounds that may 
have no cancer causing potential at all.  This conservatism is a part of this risk 
characterization. 

OCI also used the newly proposed and conservative non-cancer toxicity values for VPH 
and EPH fractions.  These proposed toxicity values are in most cases more conservative 
than those currently adopted by MADEP and those proposed by the TPH Work Group 
(MADEP 2002e).  Use of MADEP and U.S. EPA default exposure parameters, 
conservative approximation methods, and toxicity values likely over states risk and 
minimizes the potential of this risk characterization to under estimate health risk posed 
by site-related contamination. 

2.7 Conclusion 

This baseline risk characterization demonstrates that a condition of "No Significant Risk" 
of harm to human health exists at the site now and into the foreseeable future, without 
restriction. 

3.0 RISK TO PUBLIC WELFARE 

OCI performed a MCP Method 3 characterization of the risk to public welfare as 
described in MADEP guidance (MADEP 1995).  OCI considered the following factors in 
the characterization of public health risk:  

• Site, receptor, and exposure information; 
• Existence of nuisance conditions; 
• Loss of property value; 
• Unilateral restriction of another's property use;  
• Monetary or non-physical costs which may accrue from the degradation of the 

public or private resources due to material release; and  
• Comparison of contaminant concentrations to upper concentration limit 

(“UCL”) values listed in the MCP [310 CMR 40.0996].   



MCP Method 3 Risk Characterization  March 11, 2004 
27 Village Street 
Somerville, Massachusetts  Page 30 of 36 

OAK CREEK, Inc. 30

No nuisance conditions were identified at the site as a result of a release or threat of 
release of hazardous materials to the subject site.  Ambient and indoor air is currently and 
will, in the reasonably foreseeable future, remain free from persistent and noxious odors.  
Because site groundwater may not be used for drinking water purposes (i.e., GW-2 and 
GW-3, but not GW-1), it can be considered inaccessible.  Therefore, there is no 
accessible drinking water from which to evaluate site-related noxious tastes and odors.  
There are no apparent nuisance conditions, impact to livestock, loss of property value, 
unilateral restriction of property use, or any monetary or nonphysical costs associated 
with historical contaminant release at the site.  No EPC exceeds the relevant upper 
concentration limits (“UCL”) in soil.  There is no information to suggest that any 
community near the site experiences any adverse impacts to public welfare resulting from 
the subject hazardous material release.  Therefore, this risk characterization finds that a 
condition of "No Significant Risk" to public welfare exists at the site now and in the 
foreseeable future without restriction. 

4.0 RISK TO SAFETY 

As required under Subpart I of the MCP [310 CMR 40.0941(2)] a qualitative 
characterization of risk to safety was conducted for the site.  The purpose of evaluating 
the risk of harm to safety is to identify conditions, which have resulted or may result in a 
release of oil and/or hazardous material currently or in the foreseeable future that will 
pose a threat of physical harm of bodily injury to people. 

The risk to safety relies on the characterization of hazardous material flammability and 
ignitability, corrosivity, reactivity, and infectious materials related to the release of 
hazardous materials at the site.  Site contaminants are not present in sufficient 
concentrations to present a significant risk for flammability and ignitability, corrosivity, 
and reactivity.  Furthermore, OCI does not consider contaminants identified at the site as 
“infectious” materials.  Based on these considerations, there exists a condition of "No 
Significant Risk" to safety now and into the foreseeable future. 

5.0 RISK TO THE ENVIRONMENT 

OCI conducted a MCP Method 3 environmental risk characterization in a manner 
consistent with MADEP Guidance (MADEP 1995, 1996b).  In such a characterization, 
the MCP stipulates that the risk of harm to biota and habitats shall be characterized by 
evaluating ecological parameters using a two-stage approach.  The objective of Stage I is 
to identify and document whether conditions warrant a Stage II risk characterization, 
either because of significant exposure pathways or because environmental harm is readily 
apparent.  If required, additional assessment takes the form of a Stage II risk 
characterization, which focuses on an assessment of the potential ecological effects of 
site contaminants.   

The initial task in the Stage I characterization of environmental risks is to identify 
exposure pathways through which CoPC may migrate to sensitive habitat or receptors.  A 
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secondary task in a Stage I characterization of environmental risks is to identify any 
readily apparent harm to the environment.  A third task in a Stage I characterization of 
environmental risks is to identify site conditions that exceed, or may exceed effects-based 
screening criteria.  With the exception of cadmium, CoPC detected in groundwater do not 
exceed their applicable GW-3 standards.  Regarding the concentration of cadmium 
detected in groundwater from MW-1 (12 ug/L), its migration in groundwater appears to 
be limited to the location of that monitoring well since it is not detected in MW-2 (MDL 
= 5 ug/L).  Finally, it is unlikely that a significant concentration of cadmium in 
groundwater from MW-1 will migrate more than 1 mile and discharge into the Charles 
River.  Therefore, OCI concludes that there is no potential for CoPC at the site to migrate 
to or impact nearby surface waters or any area of environmental concern.  Therefore OCI 
concludes that there is “No Significant Risk” of harm to environmental health and there 
is no need to perform a Stage II characterization of environmental risk.   

6.0 CONCLUSIONS 

This MCP Method 3 baseline risk characterization of the risk of harm to human health, 
safety, public welfare, and the environment finds that a condition of "No Significant 
Risk” exists at the site now and will exist in the foreseeable future, without restriction.  
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APPENDIX A – RISK CHARACTERIZATION TABLES 
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TABLE 1: SOIL ANALYTICAL RESULTS

Sample Identification MW-1 MW-2 SB-2 SB-3 SB-4 SB-5 SB-5 SB-6 SB-6 SB-7 SB-7 SB-8 SB-9 SB-10 SB-11
Depth Sampled (feet) 1-2 1-2 1-2 3-4 1-2 1-2 7-8 1-2 7-8 1-2 5-6 7-8 7-8 1-2 0-1

Date Sampled 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004
Total Petroleum Hydrocarbons (mg/kg)

Total Petroleum Hydrocarbons 470 70 190 NA 2,600 NA NA NA NA NA NA NA NA NA NA
Cyanide (mg/kg)

Cyanide NA NA 0.65 0.55 0.50 NA NA NA NA NA NA NA NA NA NA
Semi-Volatile Organic Compounds (mg/kg)

Acenaphthene NA NA NA NA NA NA NA 0.29 NA NA NA NA 0.29 NA 1.45
Acenaphthylene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Anthracene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Benzo[a]anthracene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Benzo[a]pyrene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Benzo[b]fluoranthene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Benzo[g,h,I]perylene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Benzo[k]fluoranthene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Chrysene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Dibenzo[a,h]anthracene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Fluoranthene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Fluorene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Ideno[1,2,3-c,d]pyrene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Phenanthrene NA NA NA NA NA NA NA 3.8 NA NA NA NA 0.29 NA 30
Pyrene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA

   EPH (mg/kg)
C9-C18 Aliphatic Hydrocarbons NA NA NA NA NA NA NA 82 NA NA NA NA 17.5 NA 90
C19-C36 Aliphatic Hydrocarbons NA NA NA NA NA NA NA 270 NA NA NA NA 17.5 NA 360
C11-C22 Aromatic Hydrocarbons NA NA NA NA NA NA NA 210 NA NA NA NA 17.5 NA 480

Volatile Organic Compounds (mg/kg)
Naphthalene NA NA NA NA NA NA NA 0.29 NA NA NA NA 0.29 NA 1.45
2-Methylnaphthalene NA NA NA NA NA NA NA 0.29 NA NA NA NA 0.29 NA 1.45

Metals (mg/kg)
Aluminum NA NA NA 5,100 4,500 NA NA NA NA NA NA NA NA NA NA
Arsenic 81 3.3 7.7 8.0 8.3 NA NA 12 0.75 NA NA NA NA NA 10
Barium 40 12 69 40 220 NA NA NA NA NA NA NA NA NA NA
Cadmium 26 0.3 25 20 4.2 NA NA NA NA NA NA NA NA NA NA
Chromium 6 6 6.5 18 24 NA NA NA NA NA NA NA NA NA NA
Lead 280 33 2,200 240 1,600 380 6 NA NA 570 36 6 19 76 NA
Magnesium NA NA NA 1,300 1,400 NA NA NA NA NA NA NA NA NA NA
Mercury 0.22 0.020 0.09 0.39 0.16 NA NA NA NA NA NA NA NA NA NA
Nickel NA NA NA 6 230 NA NA NA NA NA NA NA NA NA NA
Selenium 12 12 12.5 12 10.5 NA NA NA NA NA NA NA NA NA NA
Silver 3 3 3.15 3 7 NA NA NA NA NA NA NA NA NA NA
Zinc NA NA NA 2,100 3,000 NA NA NA NA NA NA NA 160 NA NA

NOTES:
mg/kg = milligrams per kilogram (parts per million).
NA= Not analyzed.
NS = No standard.
Soil samples from MW-1 and MW-2 were analyzed for volatile organic compounds using EPA method 8260B.  Reported concentrations were below method detection limitsand MCP Reportable Concentration for RCS-1.
BOLD = Exceeds MCP Method 1 S-1 GW-2/GW-3 Soil Standards.

12/1/2003

Site Name:  27 Village Street
Somerville, Massachusetts

OAK CREEK, Inc.



TABLE 1: SOIL ANALYTICAL RESULTS

Sample Iden
Depth Samp

Date 
Total Petroleum Hydrocarbons 

Total Petroleum Hydrocarbons
Cyanide 

Cyanide
Semi-Volatile Organic Compounds

Acenaphthene
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,I]perylene
Benzo[k]fluoranthene
Chrysene
Dibenzo[a,h]anthracene
Fluoranthene
Fluorene
Ideno[1,2,3-c,d]pyrene
Phenanthrene
Pyrene

   EPH
C9-C18 Aliphatic Hydrocarbons
C19-C36 Aliphatic Hydrocarbons
C11-C22 Aromatic Hydrocarbons

Volatile Organic Compounds
Naphthalene
2-Methylnaphthalene

Metals 
Aluminum
Arsenic
Barium
Cadmium
Chromium
Lead
Magnesium
Mercury
Nickel
Selenium
Silver
Zinc

NOTES:
mg/kg = milligrams per kilogram (parts per million).
NA= Not analyzed.
NS = No standard.
Soil samples from MW-1 and MW-2 were analyzed for volatile organic com
BOLD = Exceeds MCP Method 1 S-1 GW-2/GW-3 Soil Standards.

SB-11 SB-12 SB-13 SB-13 SB-14 SB-15 SB-16 SB-17 SB-18 SB-19 SB-20 SB-21 SB-22 SB-23
6-7 6-7 1-2 6'-7' 1-2 1-2 1-3 1-3 1-2 1-2 0.5-1.5 1-2 1-3 0.5-2

1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 3/1/2004 3/1/2004 3/1/2004 3/1/2004 3/1/2004 3/1/2004 3/1/2004 3/1/2004

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

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

NA 0.29 0.28 NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 0.29 2.7 NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 17.5 16.5 NA NA NA NA NA NA NA NA NA NA NA
NA 17.5 96 NA NA NA NA NA NA NA NA NA NA NA
NA 17.5 71 NA NA NA NA NA NA NA NA NA NA NA

NA 0.29 0.28 NA NA NA NA NA NA NA NA NA NA NA
NA 0.29 0.28 NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
0.55 1.5 4.4 2.0 NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA 660 1,100 590 61 380 620 230 210 64 170
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Site Name:  27 Village Street
Somerville, Massachusetts

OAK CREEK, Inc.



TABLE 1: SOIL ANALYTICAL RESULTS

Sample Iden
Depth Samp

Date 
Total Petroleum Hydrocarbons 

Total Petroleum Hydrocarbons
Cyanide 

Cyanide
Semi-Volatile Organic Compounds

Acenaphthene
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,I]perylene
Benzo[k]fluoranthene
Chrysene
Dibenzo[a,h]anthracene
Fluoranthene
Fluorene
Ideno[1,2,3-c,d]pyrene
Phenanthrene
Pyrene

   EPH
C9-C18 Aliphatic Hydrocarbons
C19-C36 Aliphatic Hydrocarbons
C11-C22 Aromatic Hydrocarbons

Volatile Organic Compounds
Naphthalene
2-Methylnaphthalene

Metals 
Aluminum
Arsenic
Barium
Cadmium
Chromium
Lead
Magnesium
Mercury
Nickel
Selenium
Silver
Zinc

NOTES:
mg/kg = milligrams per kilogram (parts per million).
NA= Not analyzed.
NS = No standard.
Soil samples from MW-1 and MW-2 were analyzed for volatile organic com
BOLD = Exceeds MCP Method 1 S-1 GW-2/GW-3 Soil Standards.

samples detect MEAN SD 75% 95% CI MAX "Natural" "Fill" S-1/GW-2 UCL
n d S-1 Rule

4 4 833 1,190 1 2,166 2,600 3.1 NA NA 800 10,000

3 3 0.57 0 0 1 1 1.1 NA NA 100 3000

5 5 0.52 1 0 1 1 2.8 0.5 2 1,000 10,000
1 1 0.29 NA 0 NA 0.29 1.0 0.5 1 60 600
1 1 0.29 NA 0 NA 0.29 1.0 1 4 1,000 10,000
1 1 0.29 NA 0 NA 0.29 1.0 2 9 7 3000
1 1 0.29 NA 0 NA 0.29 1.0 2 7 2 300
1 1 0.29 NA 0 NA 0.29 1.0 2 8 7 3000
1 1 0.29 NA 0 NA 0.29 1.0 1 3 2 100
1 1 0.29 NA 0 NA 0.29 1.0 1 4 70 10000
1 1 0.29 NA 0 NA 0.29 1.0 2 7 70 10000
1 1 0.29 NA 0 NA 0.29 1.0 0.5 1 0.7 300
1 1 0.29 NA 0 NA 0.29 1.0 4 10 1,000 10,000
1 1 0.29 NA 0 NA 0.29 1.0 1 2 1,000 10,000
1 1 0.29 NA 0 NA 0.29 1.0 1 3 7 3000
5 5 7.42 13 0 20 30 4.0 3 20 70 700
1 1 0.29 NA 0 NA 0.29 1.0 4 20 2 10,000

5 5 44.7 38 1 83 90 2.0 NA NA 1,000 10,000
5 5 152.2 155 1 308 360 2.4 NA NA 3,000 10,000
5 5 159.2 196 1 356 480 3.0 NA NA 1000 10,000

5 5 0.52 1 0 1 1.45 2.8 0.5 1 500 4,000
5 5 0.52 1 0 1 1.45 2.8 0.5 1 200 3,000

2 2 4,800 424 1 5,472 5,100 1.1 10,000 10,000 NS NS
12 12 11.6 22 0 26 81 7.0 20 20 20 200
5 5 76 83 1 159 220 2.9 50 50 1,000 10,000
5 5 15.1 12 0 27 26 1.7 2 3 3 200
5 5 12.1 8 1 21 24 2.0 30 40 1,000 2,000

22 22 433 558 1 700 2,200 5.1 100 600 300 6000
2 2 1,350 71 1 1,462 1,400 1.0 5,000 5,000 NS NS
5 5 0.18 0 0 0 0.39 2.2 0.3 1.00 1 10
2 2 118 158 1 369 230 1.9 20 30 30 5000
5 5 11.8 1 1 13 13 1.1 0.5 1 400 8,000
5 5 3.83 2 0 6 7 1.8 0.6 1.0 100 2,000
3 3 1,753 1,451 1 3,632 3,000 1.7 100 300 2,500 10,000

MADEP  Background

(mg/kg)
Hot Spot 

Ratio

Summary Statistics MADEP Standards

Site Name:  27 Village Street
Somerville, Massachusetts

OAK CREEK, Inc.



Total Petroleum Hydrocarbons CASRN
TPH NA

Cyanide
Cyanide (free) 57-12-5

Semi-Volatile Organic Compounds 
Acenaphthene 83-32-9
Acenaphthylene 208-96-8
Anthracene 120-12-7
Benzo[a]anthracene 56-55-3
Benzo[a]pyrene 50-32-8
Benzo[b]fluoranthene 205-99-2
Benzo[g,h,i]perylene 191-24-2
Benzo[k]fluoranthene 207-08-9
Chrysene 218-01-9
Dibenz[a,h]anthracene 53-70-3
Fluoranthene 206-44-0
Fluorene 86-73-7
Indeno[1,2,3,-cd]pyrene 193-39-5
Phenanthrene 85-01-8
Pyrene 129-00-0

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic NA
C19-C36 Aliphatic NA
C11-C22 Aromatic NA

Volatile Organic Compounds
Naphthalene 91-20-3
2-Methylnaphthalene 91-57-6

Metals
Aluminum 7429-90-5
Arsenic 7440-38-2
Barium 7440-39-3
Cadmium 7440-43-9
Chromium (total) 16065-83-1 & 18540-29-9
Lead 7439-92-1
Magnesium 7439-95-4
Mercury 7487-94-7
Nickel 7440-02-0
Selenium 7783-00-8
Silver 7440-22-4
Zinc 7440-66-6

TABLE 2.  COMPOUNDS OF POTENTIAL CONCERN 
IDENTIFIED IN SOIL 

Site Name: 27 Village Street
Somerville, Massachusetts. OAK CREEK, Inc.



Class Compound Study Media RAFSI RAFSD RAFWI RAFIP RAFIA

Total Petroleum Hydrocarbons
TPH NA 0.91 [12] 0.010 [2] 1.00 [12] 0.91 [12] 1.00 [2]

Cyanide
Cyanide (free) food 0.17 [4] 0.01 [2] 1.00 1.00 1.00

Semi-Volatile Organic Compounds 
Acenaphthene gavage 0.31 [16] 0.010 [2] 1.00 0.31 [16] 1.00
Acenaphthylene gavage 0.31 [16] 0.010 [2] 1.00 0.31 [16] 1.00
Anthracene gavage 0.76 [16] 0.010 [2] 1.00 0.76 [16] 1.00
Benzo[a]anthracene gavageS 0.31 [16] 0.010 [2] 1.00 0.31 [16] 1.00
Benzo[a]pyrene gavageA 0.31 [16] 0.010 [2] 1.00 0.31 [16] 1.00
Benzo[b]fluoranthene gavageS 0.31 [16] 0.010 [2] 1.00 0.31 [16] 1.00
Benzo[g,h,i]perylene gavageA 0.31 [16] 0.010 [2] 1.00 0.31 [16] 1.00
Benzo[k]fluoranthene gavageS 0.31 [16] 0.010 [2] 1.00 0.31 [16] 1.00
Chrysene gavageS 0.31 [16] 0.010 [2] 1.00 0.31 [16] 1.00
Dibenz[a,h]anthracene gavageS 0.31 [16] 0.010 [2] 1.00 0.31 [16] 1.00
Fluoranthene gavage 0.31 [16] 0.010 [2] 1.00 0.31 [16] 1.00
Fluorene gavage 0.50 [2] 0.010 [2] 1.00 0.50 [2] 1.00
Indeno[1,2,3,-cd]pyrene gavage 0.31 [16] 0.010 [2] 1.00 0.31 [16] 1.00
Phenanthrene gavageS 0.73 [16] 0.010 [2] 1.00 0.73 [16] 1.00
Pyrene gavage 0.31 [16] 0.010 [2] 1.00 0.31 [16] 1.00

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic gavageM

0.91 [12] 0.20 [12] 1.00 0.91 [12] 1.00
C19-C36 Aliphatic gavageM

0.91 [12] 0.10 [12] 1.00 0.91 [12] 1.00
C11-C22 Aromatic gavageM

0.91 [12] 0.18 [12] 1.00 0.91 [12] 1.00
Volatile Organic Compounds

Naphthalene gavageS 0.80 [5] 0.010 [2] 1.00 0.99 1.00
2-Methylnaphthalene gavageA 0.80 [5] 0.010 [2] 1.00 0.80 [5] 1.00

Metals
Aluminum unknown 0.10 [8,9] 0.00 [2] 1.00 1.00 1.00
Arsenic drinking water 0.41 [13] 0.001 [2] 0.73 0.71 1.00
Barium drinking water 0.07 [1] 0.001 [2] 0.73 0.71 0.71
Cadmium food/drinking water 0.025 [19] 0.010 [2] 0.05 [3,19] 0.025 [19] 1.00
Chromium (total) food 0.01 [14] 0.001 [2] 1.00 1.00 1.00
Lead multipathway 0.15 [6,10] 0.055 [6,10] 1.00 [6,10] 0.50 [6,10] 1.00
Magnesium unknown 0.20 [11] 0.001 [2] 1.00 1.00 1.00
Mercury food 0.07 [15] 0.001 [2] 1.00 1.00 1.00
Nickel gavage 0.27 [7] 0.001 [2] 1.00 1.00 1.00
Selenium injection 0.44 [18] 0.001 [2] 0.40 0.39 0.39
Silver injection 0.18 [17] 0.001 [2] 0.40 0.39 0.39
Zinc food 0.20 [18] 0.001 [2] 1.00 1.00 1.00

KEY:
A = Assumed route of administration based on other compounds in class.
S = Surrogate toxicity value and route of administration (See footnotes for Table 5).
M = Based on specific compound surrogate toxicity value and route of administration (MADEP 2002f).

NA = Not Available RAFWI = RAF Water Ingestion
RAFSI = RAF Soil Ingestion RAFIP = RAF Ingestion of Produce

RAFSD = RAF Soil Dermal Contact RAFIA = RAF Inhalation of Indoor Air

NOTE: - Relative absorption was determined using the toxicological studies relating to the derivation of the RfD, and
   if necessary studies used in the derivation of CSF.  The use of inhalation studies for RAF determination was avoided whenever possible.
- For all non-referenced relative absorption factors, OCI determined the RAF using default MADEP (1995a) guidance (Appendix B).

TABLE 6.  CHEMICAL-SPECIFIC RELATIVE ABSORPTION FACTORS

Site Name: 27 Village Street
Somerville, Massachusetts. OAK CREEK, Inc.
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Source CF IR VR FI ET EF ED SA AF PEF BW AT.n AT.c CDIa

Receptor Medium Route Age Varies Effect mg/day m3/hr unitless hours/day days/year Year cm2/day mg/cm2 mg/m3 kg days days VARIABLE
Resident Soil Ingestion Child (1-6) 1.E-06 Carc 100 -- 0.47 -- 350 6 -- -- -- 15 -- 27375 2.40E-07

1.E-06 Nonc 100 -- 0.47 -- 350 6 -- -- -- 15 2190 -- 3.00E-06
Adult (7-31) 1.E-06 Carc 50 -- 0.42 -- 350 24 -- -- -- 70 -- 27375 9.19E-08

1.E-06 Nonc 50 -- 0.42 -- 350 24 -- -- -- 70 8760 -- 2.87E-07
Inhalation                    inhale Child (1-6) 1.E-03 Carc -- 0.17 0.35 8 350 6 -- -- 32 15 -- 27375 1.26E-06

swallowed 1.E-03 -- 0.17 0.35 8 350 6 -- -- 32 15 -- 27375 5.05E-06
inhaled 1.E-03 Nonc -- 0.17 0.35 8 350 6 -- -- 32 15 2190 -- 1.58E-05

swallowed 1.E-03 -- 0.17 0.35 8 350 6 -- -- 32 15 2190 -- 6.31E-05
inhaled Adult (7-31) 1.E-03 Carc -- 0.70 0.35 8 350 24 -- -- 32 70 -- 27375 4.35E-06

swallowed 1.E-03 -- 0.70 0.35 8 350 24 -- -- 32 70 -- 27375 1.74E-05
inhaled 1.E-03 Nonc -- 0.70 0.35 8 350 24 -- -- 32 70 8760 -- 1.36E-05

swallowed 1.E-03 -- 0.70 0.35 8 350 24 -- -- 32 70 8760 -- 5.44E-05
Dermal Child (1-6) 1.E-06 Carc -- -- 0.45 -- 350 6 2,434 0.35 -- 15 -- 27375 1.96E-06

1.E-06 Nonc -- -- 0.45 -- 350 6 2,434 0.35 -- 15 2190 -- 2.45E-05
Adult (7-31) 1.E-06 Carc -- -- 0.42 -- 350 24 5,657 0.13 -- 70 -- 27375 1.35E-06

1.E-06 Nonc -- -- 0.42 -- 350 24 5,657 0.13 -- 70 8760 -- 4.22E-06
Homegrown Produce Consumption Child (1-6) -- Carc A&PS -- 0.47 -- 350 6 -- -- -- 12.075 -- 27375 2.98E-03

-- Nonc A&PS -- 0.47 -- 350 6 -- -- -- 12.075 2190 -- 3.72E-02
Adult (7-31) -- Carc A&PS -- 0.42 -- 350 24 -- -- -- 70 -- 27375 1.84E-03

-- Nonc A&PS -- 0.42 -- 350 24 -- -- -- 70 8760 -- 5.74E-03
Construction/Utility Worker Soil Ingestion Adult (18-45) 1.E-06 Carc 100 -- -- -- 130 0.50 -- -- -- 70 -- 27375 3.38E-09

1.E-06 NonC 100 -- -- -- 130 0.50 -- -- -- 70 182 -- 5.09E-07
Inhalation                    inhale Adult (18-45) 1.E-03 Carc -- 3.6 0.50 8 130 0.50 -- -- 60 70 -- 27375 2.44E-07

swallowed 1.E-03 -- 3.6 0.50 8 130 0.50 -- -- 60 70 -- 27375 9.74E-07
inhaled 1.E-03 NonC -- 3.6 0.50 8 130 0.50 -- -- 60 70 182 -- 3.66E-05

swallowed 1.E-03 -- 3.6 0.50 8 130 0.50 -- -- 60 70 182 -- 1.47E-04
Dermal Adult (18-45) 1.E-06 Carc -- -- 1.00 -- 130 0.50 3,477 0.29 -- 70 -- 27375 3.41E-08

1.E-06 NonC -- -- 1.00 -- 130 0.50 3,477 0.29 -- 70 182 -- 5.13E-06
Maintenance Worker Soil Ingestion Adult (18-45) 1.E-06 Carc 100 -- 0.50 -- 173 27 -- -- -- 70 -- 27375 1.22E-07

1.E-06 Nonc 100 -- 0.50 -- 173 27 -- -- -- 70 9855 -- 3.39E-07
Inhalation                    inhale Adult (18-45) 1.E-03 Carc -- 3.6 0.50 27 -- -- 60 70 -- 27375 1.76E-05

swallowed 1.E-03 -- 3.6 0.50 8 173 27 -- -- 60 70 -- 27375 7.02E-05
inhaled 1.E-03 Nonc -- 3.6 0.50 8 173 27 -- -- 60 70 9855 -- 4.88E-05

swallowed 1.E-03 -- 3.6 0.50 8 173 27 -- -- 60 70 9855 -- 1.95E-04
Dermal Adult (18-45) 1.E-06 Carc -- -- 0.50 -- 173 27 3,477 0.19 -- 70 -- 27375 1.61E-06

1.E-06 Nonc -- -- 0.50 -- 173 27 3,477 0.19 -- 70 9855 -- 4.47E-06
NOTES:
AF - Soil adherence factor IR - Ingestion Rate
BW - Body weight VR - Ventilation Rate
Carc - Carcinogenic effect FI - Fraction Intake
CF - Conversion Factor Nonc - Non-carcinogenic effect
ED - Exposure Duration PEF - Particulate Emission Factor or PM10, Respirable particulate concentration in air.
EF - Exposure Frequency SA - Contact Surface Area
ET - ExposureTime A&PS - Age- and Produce-Specific Ingestion Rates.
a Chemical independent uptake (CIU) values are exclusive of chemical concentration, Kp, and relative absorption factor (RAF).  
  Multiply CIU value by chemical-specific concentration in media, chemical specific factors (Kp), and pathway specific RAF.
b CIU for the Food Ingestion pathway is estimated in Table 4.2 for food and age specific consumption (MADEP 1995a).

TABLE 3.  RECEPTOR EXPOSURE PROFILES
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TABLE 4.  QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

TABLE 4.1  Incidental Soil Ingestion - Adult Resident
Exposure Assumptions:

Chemical Concentration in Soil CS mg/kg
Conversion Factor CF kg/mg 1E-06
Relative Absorption Factor (default=1; or chemical-specific) RAF -- --
Ingestion Rate IR mg/day 50
Fractional Ingestion (seasonal outdoor soil & indoor dusts) FI unitless 0.42
Exposure Frequency EF days/year 350
Exposure Duration ED years 24
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 8760

CIU.c =(CF*IR*FI*EF*ED)/(BW*AT.c) CIU.c (day)-1 9.2E-8
CIU.n =(CF*IR*FI*EF*ED)/(BW*AT.n) CIU.n (day)-1 2.9E-7

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.  QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

TABLE 4.5  Incidental Soil Ingestion - Child Resident
Exposure Assumptions:

Chemical Concentration in Soil CS mg/kg
Conversion Factor CF kg/mg 1E-06
Relative Absorption Factor (default=1; or chemical-specific) RAF -- --
Ingestion Rate (default) IR mg/day 100
Fractional Ingestion (seasonal outdoor soil & indoor dusts) FI unitless 0.47
Exposure Frequency EF days/year 350
Exposure Duration ED years 6
Body Weight - Child (mean age-specific) BW kg 15
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 2190

CIU.c =(CF*IR*FI*EF*ED)/(BW*AT.c) CIU.c (day)-1 2.4E-7
CIU.n =(CF*IR*FI*EF*ED)/(BW*AT.n) CIU.n (day)-1 3.0E-6

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.  QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

TABLE 4.9  Incidental Soil Ingestion - Construction/Utility Worker
Exposure Assumptions:

Chemical Concentration in Soil CS mg/kg --
Conversion Factor CF kg/mg 1E-06
Relative Absorption Factor (default=1; or chemical-specific) RAF -- --
Ingestion Rate IR mg/day 100
Fractional Ingestion FI unitless 1
Exposure Frequency EF days/year 130
Exposure Duration ED years 0.50
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 182

CIU.c =(CF*IR*FI*EF*ED)/(BW*AT.c) CIU.c (day)-1 3.4E-9
CIU.n =(CF*IR*FI*EF*ED)/(BW*AT.n) CIU.n (day)-1 5.1E-7

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.  QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

TABLE 5.18  Inhalation of Volatiles Infiltrating Indoor Air - Office Worker
Exposure Assumptions:

Chemical Concentration in Air CA ug/m3
--

Conversion Factor CF mg/ug 1E-03
Inhalation Rate (light exertion rate - 20 Liters/minute) VR m3/hour 1.2
Fraction inhaled from contaminated source (P) FI unitless 1
Exposure Time ET hours/day 8
Exposure Frequency EF days/year 250
Exposure Duration ED years 27
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 9855

CIU.c =(CF*VR*FI*ET*EF*ED)/(BW*AT.c) CIU.c mg-m3/ug-kg-day 3.4E-05
CIU.n =(CF*VR*FI*ET*EF*ED)/(BW*AT.n) CIU.n mg-m3/ug-kg-day 9.4E-05

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.  QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

TABLE 4.2  Inhalation & Ingestion of Dust - Adult Resident
Exposure Assumptions:

Chemical Concentration in Air OHMparticulate ug/m3 = (OHMsoil*CFa*PM10)
Chemical Concentration in Soil OHMsoil mg/kg --
Respirable particulate fraction PM10 ug/m3

32
Conversion factor to calculate OHMair from OHMsoil (Table 8) CFa kg/mg 1.E-06
Conversion Factor CF mg/ug 1.E-03
Inhalation Rate (light exertion =  13.49 liters/minute) VR m3/hr 0.70
Xylenes FI -- 0.35
Exposure Time ET hours/day 8
Exposure Frequency EF days/year 350
Exposure Duration ED years 24
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 8760

Inhalation
CIU.c =(0.5*CF*VR*FI*ET*EF*ED)/(BW*AT.c) CIU.c mg-m3/ug-kg-day 4.4E-06
CIU.n =(0.5*CF*VR*FI*ET*EF*ED)/(BW*AT.n) CIU.n mg-m3/ug-kg-day 1.4E-05

Ingestion
CIU.c =(2*CF*VR*FI*ET*EF*ED)/(BW*AT.c) CIU.c mg-m3/ug-kg-day 1.7E-05
CIU.n =(2*CF*VR*FI*ET*EF*ED)/(BW*AT.n) CIU.n mg-m3/ug-kg-day 5.4E-05

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.  QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

TABLE 4.6  Inhalation & Ingestion of Dust - Child Resident
Exposure Assumptions:

Chemical Concentration in Air OHMparticulate ug/m3 = (OHMsoil*CFa*PM10)
Chemical Concentration in Soil OHMsoil mg/kg --
Respirable particulate fraction PM10 ug/m3

32
Conversion factor to calculate OHMair from OHMsoil (Table 8) CFa kg/mg 1.E-06
Conversion Factor CF mg/ug 1.E-03
Inhalation Rate (light exertion = 5.74 liters/minute) (age-specific) VR m3/hr 0.174
Fraction Inhaled (seasonal outdoor soil & indoor dusts) FI -- 0.35
Exposure Time ET hours/day 8
Exposure Frequency EF days/year 350
Exposure Duration ED years 6
Body Weight - Child (mean age-specific) BW kg 15
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 2190

Inhalation
CIU.c =(0.5*CF*VR*FI*ET*EF*ED)/(BW*AT.c) CIU.c mg-m3/ug-kg-day 1.3E-06
CIU.n =(0.5*CF*VR*FI*ET*EF*ED)/(BW*AT.n) CIU.n mg-m3/ug-kg-day 1.6E-05

Ingestion
CIU.c =(2*CF*VR*FI*ET*EF*ED)/(BW*AT.c) CIU.c mg-m3/ug-kg-day 5.1E-06
CIU.n =(2*CF*VR*FI*ET*EF*ED)/(BW*AT.n) CIU.n mg-m3/ug-kg-day 6.3E-05

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.  QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

TABLE 4.10  Inhalation & Ingestion of Dust - Construction/Utility Worker
Exposure Assumptions:

Chemical Concentration in Air OHMparticulate ug/m3 = (OHMsoil*CFa*PM10)
Chemical Concentration in Soil OHMsoil mg/kg --
Respirable particulate fraction PM10 ug/m3

60
Conversion factor to calculate OHMair from OHMsoil (Table 8) CFa kg/mg 1.E-06
Conversion Factor CF mg/ug 1.E-03
Inhalation Rate (heavy exertion = 60 liters/minute) VR m3/hr 3.6
Fraction Inhaled from Contamination Source (P) FI -- 0.5
Exposure Time ET hours/day 8
Exposure Frequency EF days/year 130
Exposure Duration ED years 0.50
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 182

Inhalation
CIU.c =(0.5*CF*VR*FI*ET*EF*ED)/(BW*AT.c) CIU.c mg-m3/ug-kg-day 2.4E-07
CIU.n =(0.5*CF*VR*FI*ET*EF*ED)/(BW*AT.n) CIU.n mg-m3/ug-kg-day 3.7E-05

Ingestion
CIU.c =(2*CF*VR*FI*ET*EF*ED)/(BW*AT.c) CIU.c mg-m3/ug-kg-day 9.7E-07
CIU.n =(2*CF*VR*FI*ET*EF*ED)/(BW*AT.n) CIU.n mg-m3/ug-kg-day 1.5E-04

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.  QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value
 
TABLE 4.12 Inhalation and Ingestion of Dust - Maintenance Worker

Exposure Assumptions:
Chemical Concentration in Air OHMparticulate ug/m3 = (OHMsoil*CFa*PM10)
Chemical Concentration in Soil OHMsoil mg/kg --
Respirable particulate fraction PM10 ug/m3

60
Conversion factor to calculate OHMair from OHMsoil (Table 8) CFa kg/mg 1.E-06
Conversion Factor CF mg/ug 1.E-03
Inhalation Rate (heavy exertion = 60 liters/minute) VR m3/hr 3.6
Fraction Inhaled from Contamination Source (P) FI -- 0.5
Exposure Time ET hours/day 8
Exposure Frequency EF days/year 173
Exposure Duration ED years 27
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 9855

Inhalation
CIU.c =(0.5*CF*VR*FI*ET*EF*ED)/(BW*AT.c) CIU.c mg-m3/ug-kg-day 1.8E-05
CIU.n =(0.5*CF*VR*FI*ET*EF*ED)/(BW*AT.n) CIU.n mg-m3/ug-kg-day 4.9E-05

Ingestion
CIU.c =(2*CF*VR*FI*ET*EF*ED)/(BW*AT.c) CIU.c mg-m3/ug-kg-day 7.0E-05
CIU.n =(2*CF*VR*FI*ET*EF*ED)/(BW*AT.n) CIU.n mg-m3/ug-kg-day 2.0E-04

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.  QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

TABLE 4.3  Dermal Contact with Soil - Adult Resident
Exposure Assumptions:

Chemical Concentration in Soil CS mg/kg
Conversion Factor CF kg/mg 1E-06
Skin Surface Area Available for Contact SA cm2/day 5657
Soil-to-Skin Adherence Factor AF mg/cm2 0.13
Relative Absorption Factor (default=1: or chemical specific) RAF unitless --
Fractional Exposure (seasonal outdoor soil & indoor dusts) FI unitless 0.42
Exposure Frequency EF days/year 350
Exposure Duration ED years 24
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 8760

CIU.c =(CF*SA*AF*FI*EF*ED)/(BW*AT.c) CIU.c (day)-1 1.4E-06
CIU.n =(CF*SA*AF*FI*EF*ED)/(BW.AT.n) CIU.n (day)-1 4.2E-06

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.  QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

TABLE 4.7  Dermal Contact with Soil - Child Resident
Exposure Assumptions:

Chemical Concentration in Soil CS mg/kg
Conversion Factor CF kg/mg 1E-06
Skin Surface Area Available for Contact (mean age-specific) SA cm2/day 2434
Soil-to-Skin Adherence Factor AF mg/cm2 0.35
Relative Absorption Factor (default=1: or chemical specific) RAF unitless --
Fractional Exposure (seasonal outdoor soil & indoor dusts) FI unitless 0.45
Exposure Frequency EF days/year 350
Exposure Duration ED years 6
Body Weight - Child (mean age-specific) BW kg 15
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 2190

CIU.c =(CF*SA*AF*FI*EF*ED)/(BW*AT.c) CIU.c (day)-1 2.0E-06
CIU.n =(CF*SA*AF*FI*EF*ED)/(BW.AT.n) CIU.n (day)-1 2.5E-05

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.  QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

TABLE 4.11  Dermal Contact with Soil - Construction/Utility Worker
Exposure Assumptions:

Chemical Concentration in Soil CS mg/kg --
Conversion Factor CF kg/mg 1E-06
Skin Surface Area Available for Contact (1 event/day) SA cm2/day 3477
Soil-to-Skin Adherence Factor AF mg/cm2 0.29
Relative Absorption Factor (default=1: or chemical specific) RAF unitless --
Fractional Exposure (seasonal outdoor soil & indoor dusts) FI unitless 1
Exposure Frequency EF days/year 130
Exposure Duration ED years 0.50
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 182

CIU.c =(CF*SA*AF*FI*EF*ED)/(BW*AT.c) CIU.c (day)-1 3.4E-08
CIU.n =(CF*SA*AF*FI*EF*ED)/(BW.AT.n) CIU.n (day)-1 5.1E-06

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.  QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

TABLE 4.13 Incidental Soil Ingestion - Maintenance Worker
Exposure Assumptions:

Chemical Concentration in Soil CS mg/kg --
Conversion Factor CF kg/mg 1E-06
Relative Absorption Factor (default=1; or chemical-specific) RAF -- --
Ingestion Rate IR mg/day 100
Fractional Ingestion FI unitless 0.50
Exposure Frequency EF days/year 173
Exposure Duration ED years 27
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 9855

CIU.c =(CF*IR*FI*EF*ED)/(BW*AT.c) CIU.c (day)-1 1.2E-7
CIU.n =(CF*IR*FI*EF*ED)/(BW*AT.n) CIU.n (day)-1 3.4E-7

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.  QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

TABLE 4.4  Inhalation of Volatiles in Indoor Air - Adult Resident
Exposure Assumptions:

Chemical Concentration in Air CA ug/m3

Conversion Factor CF mg/ug 1E-03
Ventilation Rate (mean age-specific) VR m3/hour 0.70
Fractional exposure to source FI unitless 1.0
Exposure Time ET hours/day 24
Exposure Frequency EF days/year 350
Exposure Duration ED years 24
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 8760

CIU.c =(CF*VR*FI*ET*EF*ED)/(BW*AT.c) CIU.c mg-m3/ug-kg-day 7.4E-05
CIU.n =(CF*VR*FI*ET*EF*ED)/(BW*AT.n) CIU.n mg-m3/ug-kg-day 2.3E-04

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.  QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

TABLE 4.9  Inhalation of Indoor Air - Child Resident
Exposure Assumptions:

Chemical Concentration in Air CA ug/m3

Conversion Factor CF mg/ug 1E-03
Ventilation Rate (mean age-specific) VR m3/hour 0.174
Fraction inhaled from contaminated source FI unitless 1.0
Exposure Time ET hours/day 24
Exposure Frequency EF days/year 350
Exposure Duration ED years 6
Body Weight - Child (mean age-specific) BW kg 15
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 2190

CIU.c =(CF*VR*FI*ET*EF*ED)/(BW*AT.c) CIU.c mg-m3/ug-kg-day 2.1E-05
CIU.n =(CF*VR*FI*ET*EF*ED)/(BW*AT.n) CIU.n mg-m3/ug-kg-day 2.7E-04

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.  QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

TABLE 6.10  Dermal Contact With Groundwater - Construction/Utility Worker
Exposure Assumptions:

DAEVENT DAEVENT mg/cm2-event --
   Chemical Concentration in Water CW ug/L --
   Conversion Factor CF mg-L/ug-cm3 1E-06
Skin Surface Area Available for Contact SA cm2 3477
Exposure Time ET event/day 1
Exposure Frequency EF days/year 130
Exposure Duration ED years 0.50
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 182

CDI.c =(SA*ET*EF*ED)/(BW*AT.c) CDI.c cm2-event/kg-day 1.2E-01
CDI.n =(SA*ET*EF*ED)/(BW*AT.n) CDI.n cm2-event/kg-day 1.8E+01

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.  QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value
TABLE 4.15  SUMMARY OF RESIDENTIAL SCENARIO FI VALUES FI Value

Soil Ingestion (mg/day)
       Child (100mg/d) - Fractional Intake ((100mg/d x 153d)+(0.5 x (17mg/d x 212d)))/365d = 0.47
       Adult (50 mg/d) - Fractional Intake (50mg/d x 153d)/365d = 0.42

Soil Contact (cm 2 /day)
       Child (2434 cm2/d) - Fractional Intake ((2434cm2/d x 153d)+(0.5 x (370.4cm2/d x 212d)))/365d = 0.45
       Adult  (5657 cm2/d) - Fractional Intake (5657cm2/d x 153d)/365d = 0.42

Inhalation for Adult and Child (unitless)
       Particulate Fractional Intake 0.5x((153d)+(0.5 x 212d))/365d = 0.35

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.  QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

TABLE 4.4  Ingestion of Homegrown Produce - Adult Resident
Exposure Assumptions:

Chemical Concentration Ingested per Day for BW (70 kg) CF mg/day
Relative Absorption Factor (default=1: or chemical specific) RAF unitless --
Fractional Source FI unitless 0.42
Exposure Time ET meal/day 1
Exposure Frequency EF days/year 350
Exposure Duration ED years 24
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 8760

CIU.c =(FI*ET*EF*ED)/(BW*AT.c) CIU.c meal/kg-day 1.8E-03
CIU.n =(FI*ET*EF*ED)/(BW*AT.n) CIU.n meal/kg-day 5.7E-03

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.  QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

TABLE 4.8  Ingestion of Homegrown Produce - Child Resident
Exposure Assumptions:

Chemical Concentration Ingested per Day for BW (12.075 kg) CF mg/meal
Relative Absorption Factor (default=1: or chemical specific) RAF unitless --
Fractional Source FI unitless 0.47
Exposure Time ET meal/day 1
Exposure Frequency EF days/year 350
Exposure Duration ED years 6
Body Weight - Child (mean age-specific for a 2 year old) BW kg 12.075
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 2190

CIU.c =(FI*ET*EF*ED)/(BW*AT.c) CIU.c meal/kg-day 3.0E-03
CIU.n =(FI*ET*EF*ED)/(BW*AT.n) CIU.n meal/kg-day 3.7E-02

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.  QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

TABLE 6.11  Inhalation of Volatiles from Groundwater - Construction/Utility Worker
Exposure Assumptions:

Chemical Concentration in Air CA ug/m3
--

Conversion Factor CF mg/ug 1E-03
Inhalation Rate (heavy exertion = 60 liters/minute) VR m3/hour 3.6
Fraction inhaled from contaminated source (P) FI unitless 0.5
Exposure Time ET hours/day 8
Exposure Frequency EF days/year 130
Exposure Duration ED years 0.50
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 182

CDI.c =(CF*VR*FI*ET*EF*ED)/(BW*AT.c) CDI.c mg-m3/ug-kg-day 4.9E-07
CDI.n =(CF*VR*FI*ET*EF*ED)/(BW*AT.n) CDI.n mg-m3/ug-kg-day 7.3E-05

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.  QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

TABLE 4.14  Dermal Contact with Soil - Maintenance Worker
Exposure Assumptions:

Chemical Concentration in Soil CS mg/kg --
Conversion Factor CF kg/mg 1E-06
Skin Surface Area Available for Contact (1 event/day) SA cm2/day 3477
Soil-to-Skin Adherence Factor AF mg/cm2 0.19
Relative Absorption Factor (default=1: or chemical specific) RAF unitless --
Fractional Exposure (seasonal outdoor soil & indoor dusts) FI unitless 1
Exposure Frequency EF days/year 173
Exposure Duration ED years 27
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 9855

CDI.c =(CF*SA*AF*FI*EF*ED)/(BW*AT.c) CDI.c (day)-1 1.6E-06
CDI.n =(CF*SA*AF*FI*EF*ED)/(BW.AT.n) CDI.n (day)-1 4.5E-06

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



CASRN CSForal CSFinhalation RfDO RfDI Comment
Compounds (mg/kg/day)-1 (mg/kg/day)-1 (mg/kg/day) (mg/kg/day)
Total Petroleum Hydrocarbons

TPH NA NA NA NA NA
Cyanide

Cyanide (free) 57-12-5 NA NA 2.00E-02 I NA
Semi-Volatile Organic Compounds 

Acenaphthene 83-32-9 NA M,I NA 6.00E-02 I NA
Acenaphthylene 208-96-8 NA M,I NA 6.00E-02 H NA Non-cancer toxicity values assumed to be the same as acenaphthene.

Anthracene 120-12-7 NA M,I NA 3.00E-01 I NA
Benzo[a]anthracene 56-55-3 7.30E-01 M,I NA 3.00E-01 M,J NA Non-cancer toxicity values assumed to be the same as anthracene.

Benzo[a]pyrene 50-32-8 7.30E+00 M,I NA 3.00E-02 M,K NA Non-cancer toxicity values assumed to be the same as pyrene.

Benzo[b]fluoranthene 205-99-2 7.30E-01 M,I NA 4.00E-02 M,L NA Non-cancer toxicity values assumed to be the same as fluoranthene.

Benzo[g,h,i]perylene 191-24-2 NA M,I NA 3.00E-01 M,K NA Non-cancer toxicity values assumed to be the same as pyrene.

Benzo[k]fluoranthene 207-08-9 7.30E-02 M,I NA 4.00E-02 M,L NA Non-cancer toxicity values assumed to be the same as fluoranthene.

Chrysene 218-01-9 7.30E-02 M NA 3.00E-01 M,J NA Non-cancer toxicity values assumed to be the same as anthracene.

Dibenz[a,h]anthracene 53-70-3 7.30E+00 M,I NA 3.00E-01 M,J NA Non-cancer toxicity values assumed to be the same as anthracene.

Fluoranthene 206-44-0 NA M,I NA 4.00E-02 I NA
Fluorene 86-73-7 NA M,I NA 4.00E-02 I NA
Indeno[1,2,3,-cd]pyrene 193-39-5 7.30E-01 M,I NA 4.00E-02 M,L NA Non-cancer toxicity values assumed to be the same as fluoranthene.

Phenanthrene 85-01-8 NA M,I NA 3.00E-01 M,J NA Non-cancer toxicity values assumed to be the same as anthracene.

Pyrene 129-00-0 NA M,I NA 3.00E-01 I NA
    Extractable Petroleum Hydrocarbons

C9-C18 Aliphatic NA NA M,I NA 1.00E-01 A,E 5.71E+01 A,C,E RfC = 200mg/m3

C19-C36 Aliphatic NA NA M,I NA 2.00E+00 A,E NA A,C,E NA

C11-C22 Aromatic NA NA M,I NA 3.00E-02 A,E 5.71E+00 A,C,E RfC = 20 mg/m3

Volatile Organic Compounds
Naphthalene 91-20-3 NA NA 2.00E-02 I 8.57E-04 I,C RfC = 3E-03 mg/m3.

2-Methylnaphthalene 91-57-6 NA M,I NA 4.00E-03 I 4.00E-03 F RfC = 1.14E-03 mg/m3.

Metals
Aluminum 7429-90-5 NA NA 1.00E+00 I NA
Arsenic 7440-38-2 1.50E+00 I 1.50E+01 I NA 3.00E-04 I

Barium 7440-39-3 NA NA 7.00E-02 I 1.40E-04 A

Cadmium 7440-43-9 (food) NA 6.30E+00 I 1.00E-03 I NA
Chromium (total) 16065-83-1 & 18540-29-9 NA NA 1.50E+00 I NA Chromium III (predoninate reduced form of Chromium in soils).

Lead 7439-92-1 NA NA 7.50E-04 M NA
Magnesium 7439-95-4 NA NA NA NA No applicable toxicity value was found for magnesium.

Mercury 7487-94-7 NA NA NA 8.60E-05 I Elemental Mercury RfC = 3.0E-04 mg/m3.

Nickel 7440-02-0 NA NA 2.00E-02 I NA
Selenium 7783-00-8 NA NA 5.00E-03 I NA
Silver 7440-22-4 NA NA 5.00E-03 I NA
Zinc 7440-66-6 NA NA 3.00E-01 I NA

NOTES:
CSF = Chronic cancer slope factor.
RfC = Chronic inhalation reference concentration.

RfDo = Chronic oral reference dose.
NA = Not available H Non-cancer toxicity assumed to be the same as structurally similar acenaphthene.

A MADEP.  2002.  VPH/EPH MCP Policy #WSC-02-411. I U.S. EPA.  2004.  Integrated Risk Information System (IRIS).
C RfC converted to an RfDI by multiplying by 20 m3/day and dividing by 70 kg-bw. J Non-cancer toxicity assumed to be the same as structurally similar anthracene.
E MADEP.  2002.  #2 Fuel/Diesel Residential ShortForm . August M MADEP. 1995a.Guidance for Disposal Site Risk Characterization.
F Estimated route-to-route extrapolation (RfC = RfDO x 20m3/d x 1/70 kg-bw).

TABLE 5.  CoPC TOXICITY VALUES

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



Table 7.
Exposure Point Concentrations

Mean Soil
Residential 

Airborne 
Particulate

Work Site 
Airborne 

Particulate

COMPOUND (ug/m3) (ug/m3)

Total Petroleum Hydrocarbons
TPH 833 2.7E-02 5.0E-02

Cyanide
Cyanide (free) 0.57 1.8E-05 3.4E-05

Semi-Volatile Organic Compounds 
Acenaphthene 0.52 1.7E-05 3.1E-05
Acenaphthylene BB NA NA
Anthracene BB NA NA
Benzo[a]anthracene BB NA NA
Benzo[a]pyrene BB NA NA
Benzo[b]fluoranthene BB NA NA
Benzo[g,h,i]perylene BB NA NA
Benzo[k]fluoranthene BB NA NA
Chrysene BB NA NA
Dibenz[a,h]anthracene BB NA NA
Fluoranthene BB NA NA
Fluorene BB NA NA
Indeno[1,2,3,-cd]pyrene BB NA NA
Phenanthrene 7.42 2.4E-04 4.4E-04
Pyrene BB NA NA

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 44.7 1.4E-03 2.7E-03
C19-C36 Aliphatic 152.2 4.9E-03 9.1E-03
C11-C22 Aromatic 159.2 5.1E-03 9.6E-03

Volatile Organic Compounds
Naphthalene 0.52 1.7E-05 3.1E-05
2-Methylnaphthalene 0.52 1.7E-05 3.1E-05

Metals
Aluminum BB NA NA
Arsenic 11.6 3.7E-04 7.0E-04
Barium 76 2.4E-03 4.6E-03
Cadmium 15.1 4.8E-04 9.1E-04
Chromium (total) BB NA NA
Lead 433 1.4E-02 2.6E-02
Magnesium BB NA NA
Mercury 0.18 5.6E-06 1.1E-05
Nickel 118 3.8E-03 7.1E-03
Selenium 11.8 3.8E-04 7.1E-04
Silver 3.83 1.2E-04 2.3E-04
Zinc 1753 5.6E-02 1.1E-01

NOTES:
HSDenotes "hot spots" where the maximum concentration in soil is greater than 10-fold the 
   avergae site-wide concentration in soil.  Here the maximum value in soil is used.
- Concentrations in soils represent a site-wide average as suggested by MADEP (1995a).  
- Concentrations of fugitive dusts in air are calculated as the product of the average soil concentration, 
  a unit conversion factor and the default MADEP particulate emission factor (PEF) (MADEP 2002b).
ND - Not Detected

HS = Hot Spot

BB - Below MADEP identified "Natural" and "Fill Material" background concentrations (MADEP 2002a).

(mg/kg)

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 8. INGESTION OF HOMEGROWN PRODUCE

Compounds

Non-Cancer Cancer Non-Cancer Cancer
Total Petroleum Hydrocarbons

TPH NA NA NA NA
Cyanide

Cyanide (free) NA NA NA NA
Semi-Volatile Organic Compounds 

Acenaphthene 4.7E-06 3.8E-07 7.7E-07 2.5E-07
Acenaphthylene NA NA NA NA
Anthracene NA NA NA NA
Benzo[a]anthracene NA NA NA NA
Benzo[a]pyrene NA NA NA NA
Benzo[b]fluoranthene NA NA NA NA
Benzo[g,h,i]perylene NA NA NA NA
Benzo[k]fluoranthene NA NA NA NA
Chrysene NA NA NA NA
Dibenz[a,h]anthracene NA NA NA NA
Fluoranthene NA NA NA NA
Fluorene NA NA NA NA
Indeno[1,2,3,-cd]pyrene NA NA NA NA
Phenanthrene 1.6E-04 1.3E-05 2.6E-05 8.3E-06
Pyrene NA NA NA NA

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic NA NA NA NA
C19-C36 Aliphatic NA NA NA NA
C11-C22 Aromatic NA NA NA NA

Volatile Organic Compounds
Naphthalene NA NA NA NA
2-Methylnaphthalene NA NA NA NA

Metals
Aluminum NA NA NA NA
Arsenic 9.9E-07 7.9E-08 4.6E-07 1.5E-07
Barium NA NA NA NA
Cadmium 3.5E-08 2.8E-09 3.2E-07 1.0E-07
Chromium (total) NA NA NA NA
Lead 1.1E-04 9.1E-06 9.6E-06 3.1E-06
Magnesium NA NA NA NA
Mercury 4.6E-08 3.7E-09 8.7E-09 2.8E-09
Nickel 1.1E-03 8.8E-05 1.7E-04 5.3E-05
Selenium 9.8E-06 7.9E-07 1.8E-06 5.7E-07
Silver 8.3E-05 6.6E-06 1.3E-05 4.2E-06
Zinc 5.9E-03 4.7E-04 1.6E-03 5.1E-04

NA = Not Analyzed or Not Applicable.
-- = Not Detected.

NOTE: Two (2) year old intake adjusted to reflect a 12.075 kg body
weight.  Two year old consumption used to assess the 1 to 6 
year old child exposure.  The 26 to 30 year old consumption rate was 
used to assess the 6 to 30 year adult exposure.
Total intake from plants includes target PAH analytes but not
EPH and VPH.  

2 yr. 26<30 yr.
Intake by Receptor Age (mg/kg/day)

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 16.  INHALATION OF INDOOR AIR - ADULT RESIDENT

Indoor Air Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CIUb Inhalation CSFa Excess CIUb Inhalation RfDa Hazard

Organic Chemical (ug/m3) RAF (mg-m3/ug-kg-day) (mg/kg-day)-1 Risk (mg-m3/ug-kg-day) (mg/kg-day) Quotient
Total Petroleum Hydrocarbons

TPH #REF! 1.00 7.4E-5 NA 0.0E+00 2.3E-4 NA 0.0E+00
Cyanide

#REF! 0.0E+00 #REF! 7.4E-5 NA 0.0E+00 2.3E-4 4.00E-03 0.0E+00
Acenaphthene #REF! 1.00 7.4E-5 NA 0.0E+00 2.3E-4 NA 0.0E+00
Acenaphthylene #REF! 1.00 7.4E-5 NA 0.0E+00 2.3E-4 NA 0.0E+00
Anthracene #REF! 1.00 7.4E-5 NA 0.0E+00 2.3E-4 NA 0.0E+00
Benzo[a]anthracene #REF! 1.00 7.4E-5 NA 0.0E+00 2.3E-4 NA 0.0E+00
Benzo[a]pyrene #REF! 1.00 7.4E-5 NA 0.0E+00 2.3E-4 NA 0.0E+00
Benzo[b]fluoranthene #REF! 1.00 7.4E-5 NA 0.0E+00 2.3E-4 NA 0.0E+00
Benzo[g,h,i]perylene #REF! 1.00 7.4E-5 NA 0.0E+00 2.3E-4 NA 0.0E+00
Benzo[k]fluoranthene #REF! 1.00 7.4E-5 NA 0.0E+00 2.3E-4 NA 0.0E+00
Chrysene #REF! 1.00 7.4E-5 NA 0.0E+00 2.3E-4 NA 0.0E+00
Dibenz[a,h]anthracene #REF! 1.00 7.4E-5 NA 0.0E+00 2.3E-4 NA 0.0E+00
Fluoranthene #REF! 1.00 7.4E-5 NA 0.0E+00 2.3E-4 NA 0.0E+00
Fluorene #REF! 1.00 7.4E-5 NA 0.0E+00 2.3E-4 NA 0.0E+00
Indeno[1,2,3,-cd]pyrene #REF! 1.00 7.4E-5 NA 0.0E+00 2.3E-4 NA 0.0E+00

#REF! #REF! #REF! 7.4E-5 #REF! 0.0E+00 2.3E-4 #REF! 0.0E+00
Phenanthrene #REF! 1.00 7.4E-5 NA 0.0E+00 2.3E-4 NA 0.0E+00

Volatile Organic Compounds
Naphthalene #REF! 1.00 7.4E-5 NA 0.0E+00 2.3E-4 8.57E-04 0.0E+00

#REF! #REF! #REF! 7.4E-5 #REF! 0.0E+00 2.3E-4 #REF! 0.0E+00
Metals

Arsenic #REF! 1.00 7.4E-5 1.50E+01 0.0E+00 2.3E-4 3.00E-04 0.0E+00
Cadmium #REF! 1.00 7.4E-5 6.30E+00 0.0E+00 2.3E-4 NA 0.0E+00
Chromium (total) #REF! 1.00 7.4E-5 NA 0.0E+00 2.3E-4 NA 0.0E+00
Lead #REF! 1.00 7.4E-5 NA 0.0E+00 2.3E-4 NA 0.0E+00
Mercury #REF! 1.00 7.4E-5 NA 0.0E+00 2.3E-4 8.60E-05 0.0E+00

 Inhalation Total Cancer Risk: 0.0E+00
Total Hazard Index: 0.0E+00

Total Inhalation Cancer Risk: 3.8E-08
Total Inhalation Hazard Index: 1.9E-04

NOTES:
-- = Not Detected
NA = Not Available
NE = Not Evaluated
RfD - Reference dose
SF - Cancer slope factor
RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
a Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 21.  INHALATION OF INDOOR AIR - CHILD RESIDENT

Indoor Air Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CIUb Inhalation CSFa Excess CIUb Inhalation RfDa Hazard

Organic Chemical (ug/m3) RAF (mg-m3/ug-kg-day) (mg/kg-day)-1 Risk (mg-m3/ug-kg-day) (mg/kg-day) Quotient
Total Petroleum Hydrocarbons

TPH #REF! 1.00 2.1E-5 NA 0.0E+00 2.7E-4 NA 0.0E+00
Cyanide

#REF! 0.0E+00 #REF! 2.1E-5 NA 0.0E+00 2.7E-4 4.00E-03 0.0E+00
Acenaphthene #REF! 1.00 2.1E-5 NA 0.0E+00 2.7E-4 NA 0.0E+00
Acenaphthylene #REF! 1.00 2.1E-5 NA 0.0E+00 2.7E-4 NA 0.0E+00
Anthracene #REF! 1.00 2.1E-5 NA 0.0E+00 2.7E-4 NA 0.0E+00
Benzo[a]anthracene #REF! 1.00 2.1E-5 NA 0.0E+00 2.7E-4 NA 0.0E+00
Benzo[a]pyrene #REF! 1.00 2.1E-5 NA 0.0E+00 2.7E-4 NA 0.0E+00
Benzo[b]fluoranthene #REF! 1.00 2.1E-5 NA 0.0E+00 2.7E-4 NA 0.0E+00
Benzo[g,h,i]perylene #REF! 1.00 2.1E-5 NA 0.0E+00 2.7E-4 NA 0.0E+00
Benzo[k]fluoranthene #REF! 1.00 2.1E-5 NA 0.0E+00 2.7E-4 NA 0.0E+00
Chrysene #REF! 1.00 2.1E-5 NA 0.0E+00 2.7E-4 NA 0.0E+00
Dibenz[a,h]anthracene #REF! 1.00 2.1E-5 NA 0.0E+00 2.7E-4 NA 0.0E+00
Fluoranthene #REF! 1.00 2.1E-5 NA 0.0E+00 2.7E-4 NA 0.0E+00
Fluorene #REF! 1.00 2.1E-5 NA 0.0E+00 2.7E-4 NA 0.0E+00
Indeno[1,2,3,-cd]pyrene #REF! 1.00 2.1E-5 NA 0.0E+00 2.7E-4 NA 0.0E+00

#REF! #REF! #REF! 2.1E-5 #REF! 0.0E+00 2.7E-4 #REF! 0.0E+00
Phenanthrene #REF! 1.00 2.1E-5 NA 0.0E+00 2.7E-4 NA 0.0E+00

Volatile Organic Compounds
Naphthalene #REF! 1.00 2.1E-5 NA 0.0E+00 2.7E-4 8.57E-04 0.0E+00

#REF! #REF! #REF! 2.1E-5 #REF! 0.0E+00 2.7E-4 #REF! 0.0E+00
Metals

Arsenic #REF! 1.00 2.1E-5 1.50E+01 0.0E+00 2.7E-4 3.00E-04 0.0E+00
Cadmium #REF! 1.00 2.1E-5 6.30E+00 0.0E+00 2.7E-4 NA 0.0E+00
Chromium (total) #REF! 1.00 2.1E-5 NA 0.0E+00 2.7E-4 NA 0.0E+00
Lead #REF! 1.00 2.1E-5 NA 0.0E+00 2.7E-4 NA 0.0E+00
Mercury #REF! 1.00 2.1E-5 NA 0.0E+00 2.7E-4 8.60E-05 0.0E+00

Inhalation Total Cancer Risk: 0.0E+00
Total Hazard Index: 0.0E+00

Total Inhalation Cancer Risk: 6.5E-09
Total Inhalation Hazard Index: 2.2E-04

NOTES:
-- = Not Detected
NA = Not Available
NE = Not Evaluated
RfD - Reference dose
SF - Cancer slope factor
RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
a Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 17.   INGESTION OF CONTAMINATES IN HOMEGROWN PRODUCE  -  ADULT AND CHILD RESIDENT

Carcinogenic Effects Noncarcinogenic Effects
Adult (7-30 yrs) Child (1-6 yrs) Oral SFa Excess Adult Excess Child Adult (7-30 yrs) Child (1-6 yrs) Oral RfDa Adult Hazard Child Hazard

Organic Chemical (mg/kg/day) (mg/kg/day) (mg/kg-day)-1 Risk Risk (mg/kg/day) (mg/kg/day) (mg/kg-day) Quotient Quotient
Total Petroleum Hydrocarbons

TPH NA NA NA -- -- NA NA NA -- --
Cyanide

Cyanide (free) NA NA NA -- -- NA NA 2.0E-02 -- --
Semi-Volatile Organic Compounds 

Acenaphthene 2.5E-07 3.8E-07 NA -- -- 7.7E-07 4.7E-06 6.0E-02 4.6E-08 2.8E-07
Acenaphthylene NA NA NA -- -- NA NA 6.0E-02 -- --
Anthracene NA NA NA -- -- NA NA 3.0E-01 -- --
Benzo[a]anthracene NA NA 7.30E-01 -- -- NA NA 3.0E-01 -- --
Benzo[a]pyrene NA NA 7.30E+00 -- -- NA NA 3.0E-02 -- --
Benzo[b]fluoranthene NA NA 7.30E-01 -- -- NA NA 4.0E-02 -- --
Benzo[g,h,i]perylene NA NA NA -- -- NA NA 3.0E-01 -- --
Benzo[k]fluoranthene NA NA 7.30E-02 -- -- NA NA 4.0E-02 -- --
Chrysene NA NA 7.30E-02 -- -- NA NA 3.0E-01 -- --
Dibenz[a,h]anthracene NA NA 7.30E+00 -- -- NA NA 3.0E-01 -- --
Fluoranthene NA NA NA -- -- NA NA 4.0E-02 -- --
Fluorene NA NA NA -- -- NA NA 4.0E-02 -- --
Indeno[1,2,3,-cd]pyrene NA NA 7.30E-01 -- -- NA NA 4.0E-02 -- --
Phenanthrene 8.3E-06 1.3E-05 NA -- -- 2.6E-05 1.6E-04 3.0E-01 7.8E-06 4.8E-05
Pyrene NA NA NA -- -- NA NA 3.0E-01 -- --

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic NA NA NA -- -- NA NA 1.0E-01 -- --
C19-C36 Aliphatic NA NA NA -- -- NA NA 2.0E+00 -- --
C11-C22 Aromatic NA NA NA -- -- NA NA 3.0E-02 -- --

Volatile Organic Compounds
Naphthalene NA NA NA -- -- NA NA 2.0E-02 -- --
2-Methylnaphthalene NA NA NA -- -- NA NA 4.0E-03 -- --

Metals
Aluminum NA NA NA -- -- NA NA 1.0E+00 -- --
Arsenic 1.5E-07 7.9E-08 1.50E+00 2.2E-07 6.6E-08 4.6E-07 9.9E-07 NA -- --
Barium NA NA NA -- -- NA NA 7.0E-02 -- --
Cadmium 1.0E-07 2.8E-09 NA -- -- 3.2E-07 3.5E-08 1.0E-03 3.2E-10 3.5E-11
Chromium (total) NA NA NA -- -- NA NA 1.5E+00 -- --
Lead 3.1E-06 9.1E-06 NA -- -- 9.6E-06 1.1E-04 7.5E-04 7.2E-09 8.5E-08
Magnesium NA NA NA -- -- NA NA NA -- --
Mercury 2.8E-09 3.7E-09 NA -- -- 8.7E-09 4.6E-08 NA -- --
Nickel 5.3E-05 8.8E-05 NA -- -- 1.7E-04 1.1E-03 2.0E-02 3.3E-06 2.2E-05
Selenium 5.7E-07 7.9E-07 NA -- -- 1.8E-06 9.8E-06 5.0E-03 8.8E-09 4.9E-08
Silver 4.2E-06 6.6E-06 NA -- -- 1.3E-05 8.3E-05 5.0E-03 6.6E-08 4.1E-07
Zinc 5.1E-04 4.7E-04 NA -- -- 1.6E-03 5.9E-03 3.0E-01 4.8E-04 1.8E-03

Ingestion Total Cancer Risk: 2.2E-07 6.6E-08
Total Hazard Index: 4.9E-04 1.8E-03

Total Ingestion Cancer Risk: 8.8E-07 1.1E-06
Total Ingestion Hazard Index: 2.8E-02 2.9E-01

NOTES:
-- = Not Detected
NA = Not Available
NE = Not Evaluated
RfD - Reference dose
SF - Cancer slope factor
RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
a Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Concentration Ingestedb Concentration Ingestedb

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 9.  INCIDENTAL INGESTION OF SOIL -  ADULT RESIDENT

Soil Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CIUb Oral CSFa Excess CIUb Oral RfDa Hazard

Organic Chemical (mg/kg) RAF (day)-1 (mg/kg-day)-1 Risk (day)-1 (mg/kg-day) Quotient
Total Petroleum Hydrocarbons

TPH 8.3E+02 0.91 9.2E-8 NA -- 2.9E-7 NA --
Cyanide

Cyanide (free) 5.7E-01 0.17 9.2E-8 NA -- 2.9E-7 2.00E-02 1.4E-06

Acenaphthene 5.2E-01 0.31 9.2E-8 NA -- 2.9E-7 6.00E-02 7.7E-07
Acenaphthylene BB 0.31 9.2E-8 NA -- 2.9E-7 6.00E-02 --
Anthracene BB 0.76 9.2E-8 NA -- 2.9E-7 3.00E-01 --
Benzo[a]anthracene BB 0.31 9.2E-8 7.30E-01 -- 2.9E-7 3.00E-01 --
Benzo[a]pyrene BB 0.31 9.2E-8 7.30E+00 -- 2.9E-7 3.00E-02 --
Benzo[b]fluoranthene BB 0.31 9.2E-8 7.30E-01 -- 2.9E-7 4.00E-02 --
Benzo[g,h,i]perylene BB 0.31 9.2E-8 NA -- 2.9E-7 3.00E-01 --
Benzo[k]fluoranthene BB 0.31 9.2E-8 7.30E-02 -- 2.9E-7 4.00E-02 --
Chrysene BB 0.31 9.2E-8 7.30E-02 -- 2.9E-7 3.00E-01 --
Dibenz[a,h]anthracene BB 0.31 9.2E-8 7.30E+00 -- 2.9E-7 3.00E-01 --
Fluoranthene BB 0.31 9.2E-8 NA -- 2.9E-7 4.00E-02 --
Fluorene BB 0.50 9.2E-8 NA -- 2.9E-7 4.00E-02 --
Indeno[1,2,3,-cd]pyrene BB 0.31 9.2E-8 7.30E-01 -- 2.9E-7 4.00E-02 --
Phenanthrene 7.4E+00 0.73 9.2E-8 NA -- 2.9E-7 3.00E-01 5.2E-06
Pyrene BB 0.31 9.2E-8 NA -- 2.9E-7 3.00E-01 --

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 4.5E+01 0.91 9.2E-8 NA -- 2.9E-7 1.00E-01 1.2E-04
C19-C36 Aliphatic 1.5E+02 0.91 9.2E-8 NA -- 2.9E-7 2.00E+00 2.0E-05
C11-C22 Aromatic 1.6E+02 0.91 9.2E-8 NA -- 2.9E-7 3.00E-02 1.4E-03

Volatile Organic Compounds
Naphthalene 5.2E-01 0.80 9.2E-8 NA -- 2.9E-7 2.00E-02 5.9E-06
2-Methylnaphthalene 5.2E-01 0.80 9.2E-8 NA -- 2.9E-7 4.00E-03 3.0E-05

Metals
Aluminum BB 0.10 9.2E-8 NA -- 2.9E-7 1.00E+00 --
Arsenic 1.2E+01 0.41 9.2E-8 1.50E+00 6.6E-07 2.9E-7 NA --
Barium 7.6E+01 0.07 9.2E-8 NA -- 2.9E-7 7.00E-02 2.2E-05
Cadmium 1.5E+01 0.03 9.2E-8 NA -- 2.9E-7 1.00E-03 1.1E-04
Chromium (total) BB 0.01 9.2E-8 NA -- 2.9E-7 1.50E+00 --
Lead 4.3E+02 0.15 9.2E-8 NA -- 2.9E-7 7.50E-04 2.5E-02
Magnesium BB 0.20 9.2E-8 NA -- 2.9E-7 NA --
Mercury 1.8E-01 0.07 9.2E-8 NA -- 2.9E-7 NA --
Nickel 1.2E+02 0.27 9.2E-8 NA -- 2.9E-7 2.00E-02 4.6E-04
Selenium 1.2E+01 0.44 9.2E-8 NA -- 2.9E-7 5.00E-03 3.0E-04
Silver 3.8E+00 0.18 9.2E-8 NA -- 2.9E-7 5.00E-03 4.0E-05
Zinc 1.8E+03 0.20 9.2E-8 NA -- 2.9E-7 3.00E-01 3.4E-04

Ingestion Total Cancer Risk: 6.6E-07
Total Hazard Index: 2.8E-02

Total Ingestion Cancer Risk: 8.8E-07
Total Ingestion Hazard Index: 2.8E-02

NOTES:
-- = Not Detected
NA = Not Available
NE = Not Evaluated
RfD - Reference dose
SF - Cancer slope factor
RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
a Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 13.  INCIDENTAL INGESTION OF SOIL -  CHILD RESIDENT

Soil Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CIUb Oral SFa Excess CIUb Oral RfDa Hazard

Organic Chemical (mg/kg) RAF (day)-1 (mg/kg-day)-1 Risk (day)-1 (mg/kg-day) Quotient
Total Petroleum Hydrocarbons

TPH 8.3E+02 0.91 2.4E-7 NA -- 3.0E-6 NA --
Cyanide

Cyanide (free) 5.7E-01 0.17 2.4E-7 NA -- 3.0E-6 2.00E-02 1.4E-05

Acenaphthene 5.2E-01 0.31 2.4E-7 NA -- 3.0E-6 6.00E-02 8.0E-06
Acenaphthylene BB 0.31 2.4E-7 NA -- 3.0E-6 6.00E-02 --
Anthracene BB 0.76 2.4E-7 NA -- 3.0E-6 3.00E-01 --
Benzo[a]anthracene BB 0.31 2.4E-7 7.30E-01 -- 3.0E-6 3.00E-01 --
Benzo[a]pyrene BB 0.31 2.4E-7 7.30E+00 -- 3.0E-6 3.00E-02 --
Benzo[b]fluoranthene BB 0.31 2.4E-7 7.30E-01 -- 3.0E-6 4.00E-02 --
Benzo[g,h,i]perylene BB 0.31 2.4E-7 NA -- 3.0E-6 3.00E-01 --
Benzo[k]fluoranthene BB 0.31 2.4E-7 7.30E-02 -- 3.0E-6 4.00E-02 --
Chrysene BB 0.31 2.4E-7 7.30E-02 -- 3.0E-6 3.00E-01 --
Dibenz[a,h]anthracene BB 0.31 2.4E-7 7.30E+00 -- 3.0E-6 3.00E-01 --
Fluoranthene BB 0.31 2.4E-7 NA -- 3.0E-6 4.00E-02 --
Fluorene BB 0.50 2.4E-7 NA -- 3.0E-6 4.00E-02 --
Indeno[1,2,3,-cd]pyrene BB 0.31 2.4E-7 7.30E-01 -- 3.0E-6 4.00E-02 --
Phenanthrene 7.4E+00 0.73 2.4E-7 NA -- 3.0E-6 3.00E-01 5.4E-05
Pyrene BB 0.31 2.4E-7 NA -- 3.0E-6 3.00E-01 --

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 4.5E+01 0.91 2.4E-7 NA -- 3.0E-6 1.00E-01 1.2E-03
C19-C36 Aliphatic 1.5E+02 0.91 2.4E-7 NA -- 3.0E-6 2.00E+00 2.1E-04
C11-C22 Aromatic 1.6E+02 0.91 2.4E-7 NA -- 3.0E-6 3.00E-02 1.4E-02

Volatile Organic Compounds
Naphthalene 5.2E-01 0.80 2.4E-7 NA -- 3.0E-6 2.00E-02 6.2E-05
2-Methylnaphthalene 5.2E-01 0.80 2.4E-7 NA -- 3.0E-6 4.00E-03 3.1E-04

Metals
Aluminum BB 0.10 2.4E-7 NA -- 3.0E-6 1.00E+00 --
Arsenic 1.2E+01 0.41 2.4E-7 1.50E+00 1.0E-06 3.0E-6 NA --
Barium 7.6E+01 0.07 2.4E-7 NA -- 3.0E-6 7.00E-02 2.3E-04
Cadmium 1.5E+01 0.03 2.4E-7 NA -- 3.0E-6 1.00E-03 1.1E-03
Chromium (total) BB 0.01 2.4E-7 NA -- 3.0E-6 1.50E+00 --
Lead 4.3E+02 0.15 2.4E-7 NA -- 3.0E-6 7.50E-04 2.6E-01
Magnesium BB 0.20 2.4E-7 NA -- 3.0E-6 NA --
Mercury 1.8E-01 0.07 2.4E-7 NA -- 3.0E-6 NA --
Nickel 1.2E+02 0.27 2.4E-7 NA -- 3.0E-6 2.00E-02 4.8E-03
Selenium 1.2E+01 0.44 2.4E-7 NA -- 3.0E-6 5.00E-03 3.1E-03
Silver 3.8E+00 0.18 2.4E-7 NA -- 3.0E-6 5.00E-03 4.1E-04
Zinc 1.8E+03 0.20 2.4E-7 NA -- 3.0E-6 3.00E-01 3.5E-03

Ingestion Total Cancer Risk: 1.0E-06
Total Hazard Index: 2.9E-01

Total Ingestion Cancer Risk: 1.1E-06
Total Ingestion Hazard Index: 2.9E-01

NOTES:
-- = Not Detected
NA = Not Available
NE = Not Evaluated
RfD - Reference dose
SF - Cancer slope factor
RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
a Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 24.  DERMAL CONTACT WITH SEDIMENT - ADULT RESIDENT

Mean Sediment Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CIUb Oral SFa Excess CIUb Oral RfDa Hazard

Organic Chemical (mg/kg) RAF (mg/kg-day) (mg/kg-day)-1 Risk (mg/kg-day) (mg/kg-day) Quotient
Total Petroleum Hydrocarbons

TPH 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Cyanide

Acenaphthene
Acenaphthylene 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Anthracene 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Benzo[a]anthracene 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Benzo[a]pyrene 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Benzo[b]fluoranthene 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Benzo[g,h,i]perylene 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Benzo[k]fluoranthene 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Chrysene 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Dibenz[a,h]anthracene 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Fluoranthene 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Fluorene 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Indeno[1,2,3,-cd]pyrene 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Phenanthrene 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Pyrene 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
C19-C36 Aliphatic 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
C11-C22 Aromatic 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

Volatile Organic Compounds
Naphthalene

#REF!
Metals

Arsenic 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Cadmium 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Chromium (total) 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Lead 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

Dermal Contact Total Cancer Risk: 0.0E+00
Total Hazard Index: 0.0E+00

Total Dermal Contact Cancer Risk: #VALUE!
Total Dermal Contact Hazard Index: 2.5E-05

NOTES:
-- = Not Detected
NA = Not Available
NE = Not Evaluated
RfD - Reference dose
SF - Cancer slope factor
RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
a Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 10.  DERMAL CONTACT WITH SOIL - ADULT RESIDENT

Soil Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CIUb Oral SFa Excess CIUb Oral RfDa Hazard

Organic Chemical (mg/kg) RAF (day)-1 (mg/kg-day)-1 Risk (day)-1 (mg/kg-day) Quotient
Total Petroleum Hydrocarbons

TPH 8.3E+02 0.01 1.4E-6 NA -- 4.2E-6 NA --
Cyanide

Cyanide (free) 5.7E-01 0.01 1.4E-6 NA -- 4.2E-6 2.00E-02 1.2E-06
Semi-Volatile Organic Compounds 

Acenaphthene 5.2E-01 0.01 1.4E-6 NA -- 4.2E-6 6.00E-02 3.6E-07
Acenaphthylene BB 0.01 1.4E-6 NA -- 4.2E-6 6.00E-02 --
Anthracene BB 0.01 1.4E-6 NA -- 4.2E-6 3.00E-01 --
Benzo[a]anthracene BB 0.01 1.4E-6 7.30E-01 -- 4.2E-6 3.00E-01 --
Benzo[a]pyrene BB 0.01 1.4E-6 7.30E+00 -- 4.2E-6 3.00E-02 --
Benzo[b]fluoranthene BB 0.01 1.4E-6 7.30E-01 -- 4.2E-6 4.00E-02 --
Benzo[g,h,i]perylene BB 0.01 1.4E-6 NA -- 4.2E-6 3.00E-01 --
Benzo[k]fluoranthene BB 0.01 1.4E-6 7.30E-02 -- 4.2E-6 4.00E-02 --
Chrysene BB 0.01 1.4E-6 7.30E-02 -- 4.2E-6 3.00E-01 --
Dibenz[a,h]anthracene BB 0.01 1.4E-6 7.30E+00 -- 4.2E-6 3.00E-01 --
Fluoranthene BB 0.01 1.4E-6 NA -- 4.2E-6 4.00E-02 --
Fluorene BB 0.01 1.4E-6 NA -- 4.2E-6 4.00E-02 --
Indeno[1,2,3,-cd]pyrene BB 0.01 1.4E-6 7.30E-01 -- 4.2E-6 4.00E-02 --
Phenanthrene 7.4E+00 0.01 1.4E-6 NA -- 4.2E-6 3.00E-01 1.0E-06
Pyrene BB 0.01 1.4E-6 NA -- 4.2E-6 3.00E-01 --

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 4.5E+01 0.20 1.4E-6 NA -- 4.2E-6 1.00E-01 3.8E-04
C19-C36 Aliphatic 1.5E+02 0.10 1.4E-6 NA -- 4.2E-6 2.00E+00 3.2E-05
C11-C22 Aromatic 1.6E+02 0.18 1.4E-6 NA -- 4.2E-6 3.00E-02 4.0E-03

Volatile Organic Compounds
Naphthalene 5.2E-01 0.01 1.4E-6 NA -- 4.2E-6 2.00E-02 1.1E-06
2-Methylnaphthalene 5.2E-01 0.01 1.4E-6 NA -- 4.2E-6 4.00E-03 5.5E-06

Metals
Aluminum BB 0.00 1.4E-6 NA -- 4.2E-6 1.00E+00 --
Arsenic 1.2E+01 0.00 1.4E-6 1.50E+00 2.4E-08 4.2E-6 NA --
Barium 7.6E+01 0.00 1.4E-6 NA -- 4.2E-6 7.00E-02 4.6E-06
Cadmium 1.5E+01 0.01 1.4E-6 NA -- 4.2E-6 1.00E-03 6.4E-04
Chromium (total) BB 0.00 1.4E-6 NA -- 4.2E-6 1.50E+00 --
Lead 4.3E+02 0.05 1.4E-6 NA -- 4.2E-6 7.50E-04 1.3E-01
Magnesium BB 0.00 1.4E-6 NA -- 4.2E-6 NA --
Mercury 1.8E-01 0.00 1.4E-6 NA -- 4.2E-6 NA --
Nickel 1.2E+02 0.00 1.4E-6 NA -- 4.2E-6 2.00E-02 2.5E-05
Selenium 1.2E+01 0.00 1.4E-6 NA -- 4.2E-6 5.00E-03 1.0E-05
Silver 3.8E+00 0.00 1.4E-6 NA -- 4.2E-6 5.00E-03 3.2E-06
Zinc 1.8E+03 0.00 1.4E-6 NA -- 4.2E-6 3.00E-01 2.5E-05

Dermal Contact Total Cancer Risk: 2.4E-08
Total Hazard Index: 1.4E-01

Total Dermal Contact Cancer Risk: 2.4E-08
Total Dermal Contact Hazard Index: 1.4E-01

NOTES:
-- = Not Detected
NA = Not Available
NE = Not Evaluated
RfD - Reference dose
SF - Cancer slope factor

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 14.  DERMAL CONTACT WITH SOIL - CHILD RESIDENT
 

Soil Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CIUb Oral SFa Excess CIUb Oral RfDa Hazard

Organic Chemical (mg/kg) RAF (day)-1 (mg/kg-day)-1 Risk (day)-1 (mg/kg-day) Quotient
Total Petroleum Hydrocarbons

TPH 8.3E+02 0.01 2.0E-6 NA -- 2.5E-5 NA --
Cyanide

Cyanide (free) 5.7E-01 0.01 2.0E-6 NA -- 2.5E-5 2.00E-02 7.0E-06
Semi-Volatile Organic Compounds 

Acenaphthene 5.2E-01 0.01 2.0E-6 NA -- 2.5E-5 6.00E-02 2.1E-06
Acenaphthylene BB 0.01 2.0E-6 NA -- 2.5E-5 6.00E-02 --
Anthracene BB 0.01 2.0E-6 NA -- 2.5E-5 3.00E-01 --
Benzo[a]anthracene BB 0.01 2.0E-6 7.30E-01 -- 2.5E-5 3.00E-01 --
Benzo[a]pyrene BB 0.01 2.0E-6 7.30E+00 -- 2.5E-5 3.00E-02 --
Benzo[b]fluoranthene BB 0.01 2.0E-6 7.30E-01 -- 2.5E-5 4.00E-02 --
Benzo[g,h,i]perylene BB 0.01 2.0E-6 NA -- 2.5E-5 3.00E-01 --
Benzo[k]fluoranthene BB 0.01 2.0E-6 7.30E-02 -- 2.5E-5 4.00E-02 --
Chrysene BB 0.01 2.0E-6 7.30E-02 -- 2.5E-5 3.00E-01 --
Dibenz[a,h]anthracene BB 0.01 2.0E-6 7.30E+00 -- 2.5E-5 3.00E-01 --
Fluoranthene BB 0.01 2.0E-6 NA -- 2.5E-5 4.00E-02 --
Fluorene BB 0.01 2.0E-6 NA -- 2.5E-5 4.00E-02 --
Indeno[1,2,3,-cd]pyrene BB 0.01 2.0E-6 7.30E-01 -- 2.5E-5 4.00E-02 --
Phenanthrene 7.4E+00 0.01 2.0E-6 NA -- 2.5E-5 3.00E-01 6.1E-06
Pyrene BB 0.01 2.0E-6 NA -- 2.5E-5 3.00E-01 --

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 4.5E+01 0.20 2.0E-6 NA -- 2.5E-5 1.00E-01 2.2E-03
C19-C36 Aliphatic 1.5E+02 0.10 2.0E-6 NA -- 2.5E-5 2.00E+00 1.9E-04
C11-C22 Aromatic 1.6E+02 0.18 2.0E-6 NA -- 2.5E-5 3.00E-02 2.3E-02

Volatile Organic Compounds
Naphthalene 5.2E-01 0.01 2.0E-6 NA -- 2.5E-5 2.00E-02 6.4E-06
2-Methylnaphthalene 5.2E-01 0.01 2.0E-6 NA -- 2.5E-5 4.00E-03 3.2E-05

Metals
Aluminum BB 0.00 2.0E-6 NA -- 2.5E-5 1.00E+00 --
Arsenic 1.2E+01 0.00 2.0E-6 1.50E+00 2.0E-08 2.5E-5 NA --
Barium 7.6E+01 0.00 2.0E-6 NA -- 2.5E-5 7.00E-02 2.7E-05
Cadmium 1.5E+01 0.01 2.0E-6 NA -- 2.5E-5 1.00E-03 3.7E-03
Chromium (total) BB 0.00 2.0E-6 NA -- 2.5E-5 1.50E+00 --
Lead 4.3E+02 0.05 2.0E-6 NA -- 2.5E-5 7.50E-04 7.7E-01
Magnesium BB 0.00 2.0E-6 NA -- 2.5E-5 NA --
Mercury 1.8E-01 0.00 2.0E-6 NA -- 2.5E-5 NA --
Nickel 1.2E+02 0.00 2.0E-6 NA -- 2.5E-5 2.00E-02 1.4E-04
Selenium 1.2E+01 0.00 2.0E-6 NA -- 2.5E-5 5.00E-03 5.8E-05
Silver 3.8E+00 0.00 2.0E-6 NA -- 2.5E-5 5.00E-03 1.9E-05
Zinc 1.8E+03 0.00 2.0E-6 NA -- 2.5E-5 3.00E-01 1.4E-04

Dermal Contact Total Cancer Risk: 2.0E-08
Total Hazard Index: 8.0E-01

Total Dermal Contact Cancer Risk: 2.0E-08
Total Dermal Contact Hazard Index: 8.0E-01

NOTES:
-- = Not Detected
NA = Not Available
NE = Not Evaluated
RfD - Reference dose
SF - Cancer slope factor

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 12.  INHALATION & INGESTION OF DUSTS - ADULT RESIDENT (INGESTION)

Airborne Particulate Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CIUb Oral CSFa Excess CIUb Oral RfDa Hazard

Organic Chemical (ug/m3) RAF (mg/kg-day) (mg/kg-day)-1 Risk (mg/kg-day) (mg/kg-day) Quotient
Total Petroleum Hydrocarbons

TPH 2.7E-02 0.91 1.7E-5 NA -- 5.4E-05 NA --
Cyanide

Cyanide (free) 1.8E-05 0.17 1.7E-5 NA -- 5.4E-05 2.00E-02 8.4E-09
Semi-Volatile Organic Compounds 

Acenaphthene 1.7E-05 0.31 1.7E-5 NA -- 5.4E-05 6.00E-02 4.7E-09
Acenaphthylene NA 0.31 1.7E-5 NA -- 5.4E-05 6.00E-02 --
Anthracene NA 0.76 1.7E-5 NA -- 5.4E-05 3.00E-01 --
Benzo[a]anthracene NA 0.31 1.7E-5 7.30E-01 -- 5.4E-05 3.00E-01 --
Benzo[a]pyrene NA 0.31 1.7E-5 7.30E+00 -- 5.4E-05 3.00E-02 --
Benzo[b]fluoranthene NA 0.31 1.7E-5 7.30E-01 -- 5.4E-05 4.00E-02 --
Benzo[g,h,i]perylene NA 0.31 1.7E-5 NA -- 5.4E-05 3.00E-01 --
Benzo[k]fluoranthene NA 0.31 1.7E-5 7.30E-02 -- 5.4E-05 4.00E-02 --
Chrysene NA 0.31 1.7E-5 7.30E-02 -- 5.4E-05 3.00E-01 --
Dibenz[a,h]anthracene NA 0.31 1.7E-5 7.30E+00 -- 5.4E-05 3.00E-01 --
Fluoranthene NA 0.31 1.7E-5 NA -- 5.4E-05 4.00E-02 --
Fluorene NA 0.5 1.7E-5 NA -- 5.4E-05 4.00E-02 --
Indeno[1,2,3,-cd]pyrene NA 0.31 1.7E-5 7.30E-01 -- 5.4E-05 4.00E-02 --
Phenanthrene 2.4E-04 0.73 1.7E-5 NA -- 5.4E-05 3.00E-01 3.1E-08
Pyrene NA 0.31 1.7E-5 NA -- 5.4E-05 3.00E-01 --

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 1.4E-03 0.91 1.7E-5 NA -- 5.4E-05 1.00E-01 7.1E-07
C19-C36 Aliphatic 4.9E-03 0.91 1.7E-5 NA -- 5.4E-05 2.00E+00 1.2E-07
C11-C22 Aromatic 5.1E-03 0.91 1.7E-5 NA -- 5.4E-05 3.00E-02 8.4E-06

Volatile Organic Compounds
Naphthalene 1.7E-05 0.8 1.7E-5 NA -- 5.4E-05 2.00E-02 3.6E-08
2-Methylnaphthalene 1.7E-05 0.8 1.7E-5 NA -- 5.4E-05 4.00E-03 1.8E-07

Metals
Aluminum NA 0.1 1.7E-5 NA -- 5.4E-05 1.00E+00 --
Arsenic 3.7E-04 0.41 1.7E-5 1.50E+00 4.0E-09 5.4E-05 NA --
Barium 2.4E-03 0.07 1.7E-5 NA -- 5.4E-05 7.00E-02 1.3E-07
Cadmium 4.8E-04 0.025 1.7E-5 NA -- 5.4E-05 1.00E-03 6.6E-07
Chromium (total) NA 0.005 1.7E-5 NA -- 5.4E-05 1.50E+00 --
Lead 1.4E-02 0.15 1.7E-5 NA -- 5.4E-05 7.50E-04 1.5E-04
Magnesium NA 0.2 1.7E-5 NA -- 5.4E-05 NA --
Mercury 5.6E-06 0.07 1.7E-5 NA -- 5.4E-05 NA --
Nickel 3.8E-03 0.27 1.7E-5 NA -- 5.4E-05 2.00E-02 2.8E-06
Selenium 3.8E-04 0.44 1.7E-5 NA -- 5.4E-05 5.00E-03 1.8E-06
Silver 1.2E-04 0.18 1.7E-5 NA -- 5.4E-05 5.00E-03 2.4E-07
Zinc 5.6E-02 0.2 1.7E-5 NA -- 5.4E-05 3.00E-01 2.0E-06

Ingestion of Particulate Total Cancer Risk: 4.0E-09
Total Hazard Index: 1.7E-04

Total Ingestion Cancer Risk: 8.8E-07
Total Ingestion Hazard Index: 2.8E-02

NOTES:
-- = Not Detected
NA = Not Available
NE = Not Evaluated
RfD - Reference dose
SF - Cancer slope factor

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
a Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

TABLE 11.  INHALATION & INGESTION OF DUSTS - ADULT RESIDENT (INHALATION)

Particulate Air Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CIUb Inhalation CSFa Excess CIUb Inhalation RfDa Hazard

Organic Chemical (ug/m3) RAF (mg/kg-day) (mg/kg-day)-1 Risk (mg/kg-day) (mg/kg-day) Quotient
Total Petroleum Hydrocarbons

TPH 2.7E-02 1.0 4.4E-6 NA -- 1.4E-5 NA --
Cyanide      

Cyanide (free) 1.8E-05 1.0 4.4E-6 NA -- 1.4E-5 NA --
Semi-Volatile Organic Compounds 

Acenaphthene 1.7E-05 1.0 4.4E-6 NA -- 1.4E-5 NA --
Acenaphthylene NA 1.0 4.4E-6 NA -- 1.4E-5 NA --
Anthracene NA 1.0 4.4E-6 NA -- 1.4E-5 NA --
Benzo[a]anthracene NA 1.0 4.4E-6 NA -- 1.4E-5 NA --
Benzo[a]pyrene NA 1.0 4.4E-6 NA -- 1.4E-5 NA --
Benzo[b]fluoranthene NA 1.0 4.4E-6 NA -- 1.4E-5 NA --
Benzo[g,h,i]perylene NA 1.0 4.4E-6 NA -- 1.4E-5 NA --
Benzo[k]fluoranthene NA 1.0 4.4E-6 NA -- 1.4E-5 NA --
Chrysene NA 1.0 4.4E-6 NA -- 1.4E-5 NA --
Dibenz[a,h]anthracene NA 1.0 4.4E-6 NA -- 1.4E-5 NA --
Fluoranthene NA 1.0 4.4E-6 NA -- 1.4E-5 NA --
Fluorene NA 1.0 4.4E-6 NA -- 1.4E-5 NA --
Indeno[1,2,3,-cd]pyrene NA 1.0 4.4E-6 NA -- 1.4E-5 NA --
Phenanthrene 2.4E-04 1.0 4.4E-6 NA -- 1.4E-5 NA --
Pyrene NA 1.0 4.4E-6 NA -- 1.4E-5 NA --

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 1.4E-03 1.0 4.4E-6 NA -- 1.4E-5 5.71E+01 3.4E-10
C19-C36 Aliphatic 4.9E-03 1.0 4.4E-6 NA -- 1.4E-5 NA --
C11-C22 Aromatic 5.1E-03 1.0 4.4E-6 NA -- 1.4E-5 5.71E+00 1.2E-08

Volatile Organic Compounds
Naphthalene 1.7E-05 1.0 4.4E-6 NA -- 1.4E-5 8.57E-04 2.6E-07
2-Methylnaphthalene 1.7E-05 1.0 4.4E-6 NA -- 1.4E-5 4.00E-03 5.6E-08

Metals
Aluminum v 1.0 4.4E-6 NA -- 1.4E-5 NA --
Arsenic 3.7E-04 1.0 4.4E-6 1.50E+01 2.4E-08 1.4E-5 3.00E-04 1.7E-05
Barium 2.4E-03 0.7 4.4E-6 NA -- 1.4E-5 1.40E-04 1.7E-04
Cadmium 4.8E-04 1.0 4.4E-6 6.30E+00 1.3E-08 1.4E-5 NA --
Chromium (total) NA 1.0 4.4E-6 NA -- 1.4E-5 NA --
Lead 1.4E-02 1.0 4.4E-6 NA -- 1.4E-5 NA --
Magnesium NA 1.0 4.4E-6 NA -- 1.4E-5 NA --
Mercury 5.6E-06 1.0 4.4E-6 NA -- 1.4E-5 8.60E-05 8.9E-07
Nickel 3.8E-03 1.0 4.4E-6 NA -- 1.4E-5 NA --
Selenium 3.8E-04 0.4 4.4E-6 NA -- 1.4E-5 NA --
Silver 1.2E-04 0.4 4.4E-6 NA -- 1.4E-5 NA --
Zinc 5.6E-02 1.0 4.4E-6 NA -- 1.4E-5 NA --

Inhalation Total Cancer Risk: 3.8E-08
Total Hazard Index: 1.9E-04

Total Inhalation Cancer Risk: 3.8E-08
Total Inhalation Hazard Index: 1.9E-04

NOTES:
-- = Not Detected
NA = Not Available
NE = Not Evaluated
RfD - Reference dose
SF - Cancer slope factor

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
a Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

TABLE 15.  INHALATION & INGESTION OF DUSTS - CHILD RESIDENT (INHALATION)

Particulate Air Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CIUb Inhalation CSFa Excess CIUb Inhalation RfDa Hazard

Organic Chemical (ug/m3) RAF (mg/kg-day) (mg/kg-day)-1 Risk (mg/kg-day) (mg/kg-day) Quotient
Total Petroleum Hydrocarbons

TPH 2.7E-02 1.0 1.3E-6 NA -- 1.6E-5 NA --
Cyanide      

Cyanide (free) 1.8E-05 1.0 1.3E-6 NA -- 1.6E-5 NA --
Semi-Volatile Organic Compounds 

Acenaphthene 1.7E-05 1.0 1.3E-6 NA -- 1.6E-5 NA --
Acenaphthylene NA 1.0 1.3E-6 NA -- 1.6E-5 NA --
Anthracene NA 1.0 1.3E-6 NA -- 1.6E-5 NA --
Benzo[a]anthracene NA 1.0 1.3E-6 NA -- 1.6E-5 NA --
Benzo[a]pyrene NA 1.0 1.3E-6 NA -- 1.6E-5 NA --
Benzo[b]fluoranthene NA 1.0 1.3E-6 NA -- 1.6E-5 NA --
Benzo[g,h,i]perylene NA 1.0 1.3E-6 NA -- 1.6E-5 NA --
Benzo[k]fluoranthene NA 1.0 1.3E-6 NA -- 1.6E-5 NA --
Chrysene NA 1.0 1.3E-6 NA -- 1.6E-5 NA --
Dibenz[a,h]anthracene NA 1.0 1.3E-6 NA -- 1.6E-5 NA --
Fluoranthene NA 1.0 1.3E-6 NA -- 1.6E-5 NA --
Fluorene NA 1.0 1.3E-6 NA -- 1.6E-5 NA --
Indeno[1,2,3,-cd]pyrene NA 1.0 1.3E-6 NA -- 1.6E-5 NA --
Phenanthrene 2.4E-04 1.0 1.3E-6 NA -- 1.6E-5 NA --
Pyrene NA 1.0 1.3E-6 NA -- 1.6E-5 NA --

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 1.4E-03 1.0 1.3E-6 NA -- 1.6E-5 5.71E+01 4.0E-10
C19-C36 Aliphatic 4.9E-03 1.0 1.3E-6 NA -- 1.6E-5 NA --
C11-C22 Aromatic 5.1E-03 1.0 1.3E-6 NA -- 1.6E-5 5.71E+00 1.4E-08

Volatile Organic Compounds
Naphthalene 1.7E-05 1.0 1.3E-6 NA -- 1.6E-5 8.57E-04 3.1E-07
2-Methylnaphthalene 1.7E-05 1.0 1.3E-6 NA -- 1.6E-5 4.00E-03 6.5E-08

Metals
Aluminum NA 1.0 1.3E-6 NA -- 1.6E-5 NA --
Arsenic 3.7E-04 1.0 1.3E-6 1.50E+01 4.2E-09 1.6E-5 3.00E-04 2.0E-05
Barium 2.4E-03 0.7 1.3E-6 NA -- 1.6E-5 1.40E-04 1.9E-04
Cadmium 4.8E-04 1.0 1.3E-6 6.30E+00 2.3E-09 1.6E-5 NA --
Chromium (total) NA 1.0 1.3E-6 NA -- 1.6E-5 NA --
Lead 1.4E-02 1.0 1.3E-6 NA -- 1.6E-5 NA --
Magnesium NA 1.0 1.3E-6 NA -- 1.6E-5 NA --
Mercury 5.6E-06 1.0 1.3E-6 NA -- 1.6E-5 8.60E-05 1.0E-06
Nickel 3.8E-03 1.0 1.3E-6 NA -- 1.6E-5 NA --
Selenium 3.8E-04 0.4 1.3E-6 NA -- 1.6E-5 NA --
Silver 1.2E-04 0.4 1.3E-6 NA -- 1.6E-5 NA --
Zinc 5.6E-02 1.0 1.3E-6 NA -- 1.6E-5 NA --

Inhalation Total Cancer Risk: 6.5E-09
Total Hazard Index: 2.2E-04

Total Inhalation Cancer Risk: 6.5E-09
Total Inhalation Hazard Index: 2.2E-04

NOTES:
-- = Not Detected
NA = Not Available
NE = Not Evaluated
RfD - Reference dose
SF - Cancer slope factor

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
a Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

TABLE 16.  INHALATION & INGESTION OF DUSTS - CHILD RESIDENT (INGESTION)

Particulate Air Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CIUb Oral CSFa Excess CIUb Oral RfDa Hazard

Organic Chemical (ug/m3) RAF (mg/kg-day) (mg/kg-day)-1 Risk (mg/kg-day) (mg/kg-day) Quotient
Total Petroleum Hydrocarbons

TPH 2.7E-02 0.91 5.1E-6 NA -- 6.3E-05 NA --
Cyanide      

Cyanide (free) 1.8E-05 0.17 5.1E-6 NA -- 6.3E-05 2.00E-02 9.7E-09
Semi-Volatile Organic Compounds 

Acenaphthene 1.7E-05 0.31 5.1E-6 NA -- 6.3E-05 6.00E-02 5.4E-09
Acenaphthylene NA 0.31 5.1E-6 NA -- 6.3E-05 6.00E-02 --
Anthracene NA 0.76 5.1E-6 NA -- 6.3E-05 3.00E-01 --
Benzo[a]anthracene NA 0.31 5.1E-6 7.30E-01 -- 6.3E-05 3.00E-01 --
Benzo[a]pyrene NA 0.31 5.1E-6 7.30E+00 -- 6.3E-05 3.00E-02 --
Benzo[b]fluoranthene NA 0.31 5.1E-6 7.30E-01 -- 6.3E-05 4.00E-02 --
Benzo[g,h,i]perylene NA 0.31 5.1E-6 NA -- 6.3E-05 3.00E-01 --
Benzo[k]fluoranthene NA 0.31 5.1E-6 7.30E-02 -- 6.3E-05 4.00E-02 --
Chrysene NA 0.31 5.1E-6 7.30E-02 -- 6.3E-05 3.00E-01 --
Dibenz[a,h]anthracene NA 0.31 5.1E-6 7.30E+00 -- 6.3E-05 3.00E-01 --
Fluoranthene NA 0.31 5.1E-6 NA -- 6.3E-05 4.00E-02 --
Fluorene NA 0.5 5.1E-6 NA -- 6.3E-05 4.00E-02 --
Indeno[1,2,3,-cd]pyrene NA 0.31 5.1E-6 7.30E-01 -- 6.3E-05 4.00E-02 --
Phenanthrene 2.4E-04 0.73 5.1E-6 NA -- 6.3E-05 3.00E-01 3.6E-08
Pyrene NA 0.31 5.1E-6 NA -- 6.3E-05 3.00E-01 --

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 1.4E-03 0.91 5.1E-6 NA -- 6.3E-05 1.00E-01 8.2E-07
C19-C36 Aliphatic 4.9E-03 0.91 5.1E-6 NA -- 6.3E-05 2.00E+00 1.4E-07
C11-C22 Aromatic 5.1E-03 0.91 5.1E-6 NA -- 6.3E-05 3.00E-02 9.8E-06

Volatile Organic Compounds
Naphthalene 1.7E-05 0.8 5.1E-6 NA -- 6.3E-05 2.00E-02 4.2E-08
2-Methylnaphthalene 1.7E-05 0.8 5.1E-6 NA -- 6.3E-05 4.00E-03 2.1E-07

Metals
Aluminum NA 0.1 5.1E-6 NA -- 6.3E-05 1.00E+00 --
Arsenic 3.7E-04 0.41 5.1E-6 1.50E+00 6.9E-10 6.3E-05 NA --
Barium 2.4E-03 0.07 5.1E-6 NA -- 6.3E-05 7.00E-02 1.5E-07
Cadmium 4.8E-04 0.025 5.1E-6 NA -- 6.3E-05 1.00E-03 7.6E-07
Chromium (total) NA 0.005 5.1E-6 NA -- 6.3E-05 1.50E+00 --
Lead 1.4E-02 0.15 5.1E-6 NA -- 6.3E-05 7.50E-04 1.8E-04
Magnesium NA 0.2 5.1E-6 NA -- 6.3E-05 NA --
Mercury 5.6E-06 0.07 5.1E-6 NA -- 6.3E-05 NA --
Nickel 3.8E-03 0.27 5.1E-6 NA -- 6.3E-05 2.00E-02 3.2E-06
Selenium 3.8E-04 0.44 5.1E-6 NA -- 6.3E-05 5.00E-03 2.1E-06
Silver 1.2E-04 0.18 5.1E-6 NA -- 6.3E-05 5.00E-03 2.8E-07
Zinc 5.6E-02 0.2 5.1E-6 NA -- 6.3E-05 3.00E-01 2.4E-06

Ingestion of Particulate Total Cancer Risk: 6.9E-10
Total Hazard Index: 2.0E-04

Total Ingestion Cancer Risk: 1.1E-06
Total Ingestion Hazard Index: 2.9E-01

NOTES:
-- = Not Detected
NA = Not Available
NE = Not Evaluated
RfD - Reference dose
SF - Cancer slope factor

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
a Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

TABLE 23.  INCIDENTAL INGESTION OF SEDIMENTS -  ADULT RESIDENT

Mean Sediment Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CIUb Oral SFa Excess CIUb Oral RfDa Hazard

Organic Chemical (mg/kg) RAF (mg/kg-day) (mg/kg-day)-1 Risk (mg/kg-day) (mg/kg-day) Quotient
Semi-Volatile Organic Compounds     
Total Petroleum Hydrocarbons

TPH 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
    EPH Target Compounds

#REF! 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
Acenaphthene 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
Acenaphthylene 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
Anthracene 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
Benzo[a]anthracene 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
Benzo[a]pyrene 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
Benzo[b]fluoranthene 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
Benzo[g,h,i]perylene 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
Benzo[k]fluoranthene 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
Chrysene 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
Dibenz[a,h]anthracene 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
Fluoranthene 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
Fluorene 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
Indeno[1,2,3,-cd]pyrene 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00

#REF! 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
Phenanthrene 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
Pyrene 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
C19-C36 Aliphatic 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
C11-C22 Aromatic 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00

Volatile Organic Compounds
#REF! 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
#REF! 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
#REF! 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
#REF! 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
#REF! 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
#REF! 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
#REF! 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
#REF! 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
#REF! 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00

Naphthalene 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
#REF! 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00

####
#REF! 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
#REF! 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
#REF! 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00

Metals
Arsenic 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
Cadmium 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
Chromium (total) 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
Lead 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
Mercury 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00

Ingestion Total Cancer Risk: 0.0E+00
Total Hazard Index: 0.0E+00

Total Ingestion Cancer Risk: #VALUE!
Total Ingestion Hazard Index: #REF!

NOTES:
-- = Not Detected
NA = Not Available
NE = Not Evaluated
RfD - Reference dose
SF - Cancer slope factor
RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
a Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.
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RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
a Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

TABLE 16.  INCIDENTAL INGESTION OF SEDIMENTS -  CHILD RESIDENT

Mean Sediment Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CIUb Oral SFa Excess CIUb Oral RfDa Hazard

Organic Chemical (mg/kg) RAF (mg/kg-day) (mg/kg-day)-1 Risk (mg/kg-day) (mg/kg-day) Quotient
Semi-Volatile Organic Compounds     

0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00

0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00

0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00

0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00

0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00

0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00
0.00 0.0E+00 0.00 0.0E+0 0.00E+00 0.0E+00 0.0E+0 0.00E+00 0.0E+00

Ingestion Total Cancer Risk: 0.0E+00
Total Hazard Index: 0.0E+00

Ingestion Total Cancer Risk: #REF!
Ingestion Total Hazard Index: 4.8E-01

NOTES:
-- = Not Detected
NA = Not Available
NE = Not Evaluated
RfD - Reference dose
SF - Cancer slope factor
RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
a Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
a Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

TABLE 17.  DERMAL CONTACT WITH SEDIMENTS - CHILD RESIDENT
 

Mean Sediment Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CIUb Oral SFa Excess CIUb Oral RfDa Hazard

Organic Chemical (mg/kg) RAF (mg/kg-day) (mg/kg-day)-1 Risk (mg/kg-day) (mg/kg-day) Quotient
Semi-Volatile Organic Compounds     

0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.00 0.0E+00 0.0E+00 0.0E+0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

Dermal Contact Total Cancer Risk: 0.0E+00
Total Hazard Index: 0.0E+00

Total Dermal Contact Cancer Risk: #REF!
Total Dermal Contact Hazard Index: #REF!

NOTES:
-- = Not Detected
NA = Not Available
NE = Not Evaluated
RfD - Reference dose
SF - Cancer slope factor
RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
a Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.
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TABLE 18.  INCIDENTAL INGESTION OF SOIL - CONSTRUCTION/UTILITY WORKER 

Soil Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CDIb Oral CSFa Excess CDIb Oral RfDa Hazard

Chemical (mg/kg) RAF (mg/kg-day) (mg/kg-day)-1 Risk (mg/kg-day) (mg/kg-day) Quotient
Total Petroleum Hydrocarbons

TPH 8.3E+02 0.91 3.4E-9 NA -- 5.1E-7 NA --
Cyanide

Cyanide (free) 5.7E-01 0.17 3.4E-9 NA -- 5.1E-7 2.00E-01 2.5E-07
Semi-Volatile Organic Compounds 

Acenaphthene 5.2E-01 0.31 3.4E-9 NA -- 5.1E-7 6.00E-01 1.4E-07
Acenaphthylene BB 0.31 3.4E-9 NA -- 5.1E-7 6.00E-01 --
Anthracene BB 0.76 3.4E-9 NA -- 5.1E-7 3.00E+00 --
Benzo[a]anthracene BB 0.31 3.4E-9 7.30E-01 -- 5.1E-7 3.00E+00 --
Benzo[a]pyrene BB 0.31 3.4E-9 7.30E+00 -- 5.1E-7 3.00E-01 --
Benzo[b]fluoranthene BB 0.31 3.4E-9 7.30E-01 -- 5.1E-7 4.00E-01 --
Benzo[g,h,i]perylene BB 0.31 3.4E-9 NA -- 5.1E-7 3.00E+00 --
Benzo[k]fluoranthene BB 0.31 3.4E-9 7.30E-02 -- 5.1E-7 4.00E-01 --
Chrysene BB 0.31 3.4E-9 7.30E-02 -- 5.1E-7 3.00E+00 --
Dibenz[a,h]anthracene BB 0.31 3.4E-9 7.30E+00 -- 5.1E-7 3.00E+00 --
Fluoranthene BB 0.31 3.4E-9 NA -- 5.1E-7 4.00E-01 --
Fluorene BB 0.50 3.4E-9 NA -- 5.1E-7 4.00E-01 --
Indeno[1,2,3,-cd]pyrene BB 0.31 3.4E-9 7.30E-01 -- 5.1E-7 4.00E-01 --
Phenanthrene 7.4E+00 0.73 3.4E-9 NA -- 5.1E-7 3.00E+00 9.2E-07
Pyrene BB 0.31 3.4E-9 NA -- 5.1E-7 3.00E+00 --

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 4.5E+01 0.91 3.4E-9 NA -- 5.1E-7 1.00E+00 2.1E-05
C19-C36 Aliphatic 1.5E+02 0.91 3.4E-9 NA -- 5.1E-7 2.00E+01 3.5E-06
C11-C22 Aromatic 1.6E+02 0.91 3.4E-9 NA -- 5.1E-7 3.00E-01 2.5E-04

Naphthalene 5.2E-01 0.80 3.4E-9 NA -- 5.1E-7 2.00E-01 1.1E-06
2-Methylnaphthalene 5.2E-01 0.80 3.4E-9 NA -- 5.1E-7 4.00E-02 5.3E-06

Metals
Aluminum BB 0.10 3.4E-9 NA -- 5.1E-7 1.00E+01 --
Arsenic 1.2E+01 0.41 3.4E-9 1.50E+00 2.4E-08 5.1E-7 NA --
Barium 7.6E+01 0.07 3.4E-9 NA -- 5.1E-7 7.00E-01 3.9E-06
Cadmium 1.5E+01 0.03 3.4E-9 NA -- 5.1E-7 1.00E-02 1.9E-05
Chromium (total) BB 0.01 3.4E-9 NA -- 5.1E-7 1.50E+01 --
Lead 4.3E+02 0.15 3.4E-9 NA -- 5.1E-7 7.50E-03 4.4E-03
Magnesium BB 0.20 3.4E-9 NA -- 5.1E-7 NA --
Mercury 1.8E-01 0.07 3.4E-9 NA -- 5.1E-7 NA --
Nickel 1.2E+02 0.27 3.4E-9 NA -- 5.1E-7 2.00E-01 8.1E-05
Selenium 1.2E+01 0.44 3.4E-9 NA -- 5.1E-7 5.00E-02 5.3E-05
Silver 3.8E+00 0.18 3.4E-9 NA -- 5.1E-7 5.00E-02 7.0E-06
Zinc 1.8E+03 0.20 3.4E-9 NA -- 5.1E-7 3.00E+00 5.9E-05

Ingestion Total Cancer Risk: 2.4E-08
Total Hazard Index: 4.9E-03

Ingestion Total Cancer Risk: 2.5E-08
Ingestion Total Hazard Index 5.0E-03

NOTES:
RfD - Chronic oral reference dose
CSF - Cancer slope factor
-- - Not applicable
ND - Not Detected
NA - Not Available
RAF - Relative absorption factor (default absorption efficiency, MADP 1995
a Toxicity values obtained from EPA Integrated Risk Information System (IRIS) files (April 1996), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.
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TABLE 22.  INCIDENTAL INGESTION OF SOIL - MAINTENANCE WORKER 

Soil Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CDIb Oral CSFa Excess CDIb Oral RfDa Hazard

Chemical (mg/kg) RAF (mg/kg-day) (mg/kg-day)-1 Risk (mg/kg-day) (mg/kg-day) Quotient
Total Petroleum Hydrocarbons

TPH 8.3E+02 0.91 1.2E-7 NA -- 3.4E-7 NA --
Cyanide

Cyanide (free) 5.7E-01 0.17 1.2E-7 NA -- 3.4E-7 2.00E-02 1.6E-06

Acenaphthene 5.2E-01 0.31 1.2E-7 NA -- 3.4E-7 6.00E-02 9.1E-07
Acenaphthylene BB 0.31 1.2E-7 NA -- 3.4E-7 6.00E-02 --
Anthracene BB 0.76 1.2E-7 NA -- 3.4E-7 3.00E-01 --
Benzo[a]anthracene BB 0.31 1.2E-7 7.30E-01 -- 3.4E-7 3.00E-01 --
Benzo[a]pyrene BB 0.31 1.2E-7 7.30E+00 -- 3.4E-7 3.00E-02 --
Benzo[b]fluoranthene BB 0.31 1.2E-7 7.30E-01 -- 3.4E-7 4.00E-02 --
Benzo[g,h,i]perylene BB 0.31 1.2E-7 NA -- 3.4E-7 3.00E-01 --
Benzo[k]fluoranthene BB 0.31 1.2E-7 7.30E-02 -- 3.4E-7 4.00E-02 --
Chrysene BB 0.31 1.2E-7 7.30E-02 -- 3.4E-7 3.00E-01 --
Dibenz[a,h]anthracene BB 0.31 1.2E-7 7.30E+00 -- 3.4E-7 3.00E-01 --
Fluoranthene BB 0.31 1.2E-7 NA -- 3.4E-7 4.00E-02 --
Fluorene BB 0.50 1.2E-7 NA -- 3.4E-7 4.00E-02 --
Indeno[1,2,3,-cd]pyrene BB 0.31 1.2E-7 7.30E-01 -- 3.4E-7 4.00E-02 --
Phenanthrene 7.4E+00 0.73 1.2E-7 NA -- 3.4E-7 3.00E-01 6.1E-06
Pyrene BB 0.31 1.2E-7 NA -- 3.4E-7 3.00E-01 --

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 4.5E+01 0.91 1.2E-7 NA -- 3.4E-7 1.00E-01 1.4E-04
C19-C36 Aliphatic 1.5E+02 0.91 1.2E-7 NA -- 3.4E-7 2.00E+00 2.3E-05
C11-C22 Aromatic 1.6E+02 0.91 1.2E-7 NA -- 3.4E-7 3.00E-02 1.6E-03

Volatile Organic Compounds
Naphthalene 5.2E-01 0.80 1.2E-7 NA -- 3.4E-7 2.00E-02 7.0E-06
2-Methylnaphthalene 5.2E-01 0.80 1.2E-7 NA -- 3.4E-7 4.00E-03 3.5E-05

Metals
Aluminum BB 0.10 1.2E-7 NA -- 3.4E-7 1.00E+00 --
Arsenic 1.2E+01 0.41 1.2E-7 1.50E+00 8.7E-07 3.4E-7 NA --
Barium 7.6E+01 0.07 1.2E-7 NA -- 3.4E-7 7.00E-02 2.6E-05
Cadmium 1.5E+01 0.03 1.2E-7 NA -- 3.4E-7 1.00E-03 1.3E-04
Chromium (total) BB 0.01 1.2E-7 NA -- 3.4E-7 1.50E+00 --
Lead 4.3E+02 0.15 1.2E-7 NA -- 3.4E-7 7.50E-04 2.9E-02
Magnesium BB 0.20 1.2E-7 NA -- 3.4E-7 NA --
Mercury 1.8E-01 0.07 1.2E-7 NA -- 3.4E-7 NA --
Nickel 1.2E+02 0.27 1.2E-7 NA -- 3.4E-7 2.00E-02 5.4E-04
Selenium 1.2E+01 0.44 1.2E-7 NA -- 3.4E-7 5.00E-03 3.5E-04
Silver 3.8E+00 0.18 1.2E-7 NA -- 3.4E-7 5.00E-03 4.7E-05
Zinc 1.8E+03 0.20 1.2E-7 NA -- 3.4E-7 3.00E-01 4.0E-04

Ingestion Total Cancer Risk: 8.7E-07
Total Hazard Index: 3.3E-02

Ingestion Total Cancer Risk: 9.0E-07
Ingestion Total Hazard Index 3.4E-02

NOTES:
RfD - Chronic oral reference dose
CSF - Cancer slope factor
-- - Not applicable
ND - Not Detected
NA - Not Available
RAF - Relative absorption factor (default absorption efficiency, MADP 1995
a Toxicity values obtained from EPA Integrated Risk Information System (IRIS) files (April 1996), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 20.  INHALATION & INGESTION OF DUSTS - CONSTRUCTION/UTILITY WORKER (INHALATION)

Particulate Air Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CDIb Inhalation CSFa Excess CDIb Inhalation RfDa Hazard

Organic Chemical (ug/m3) RAF (mg/kg-day) (mg/kg-day)-1 Risk (mg/kg-day) (mg/kg-day) Quotient
Total Petroleum Hydrocarbons

TPH 5.0E-02 1.00 2.4E-7 NA -- 3.7E-5 NA --
Cyanide

Cyanide (free) 3.4E-05 1.00 2.4E-7 NA -- 3.7E-5 NA --
Semi-Volatile Organic Compounds 

Acenaphthene 3.1E-05 1.00 2.4E-7 NA -- 3.7E-5 NA --
Acenaphthylene NA 1.00 2.4E-7 NA -- 3.7E-5 NA --
Anthracene NA 1.00 2.4E-7 NA -- 3.7E-5 NA --
Benzo[a]anthracene NA 1.00 2.4E-7 NA -- 3.7E-5 NA --
Benzo[a]pyrene NA 1.00 2.4E-7 NA -- 3.7E-5 NA --
Benzo[b]fluoranthene NA 1.00 2.4E-7 NA -- 3.7E-5 NA --
Benzo[g,h,i]perylene NA 1.00 2.4E-7 NA -- 3.7E-5 NA --
Benzo[k]fluoranthene NA 1.00 2.4E-7 NA -- 3.7E-5 NA --
Chrysene NA 1.00 2.4E-7 NA -- 3.7E-5 NA --
Dibenz[a,h]anthracene NA 1.00 2.4E-7 NA -- 3.7E-5 NA --
Fluoranthene NA 1.00 2.4E-7 NA -- 3.7E-5 NA --
Fluorene NA 1.00 2.4E-7 NA -- 3.7E-5 NA --
Indeno[1,2,3,-cd]pyrene NA 1.00 2.4E-7 NA -- 3.7E-5 NA --
Phenanthrene 4.4E-04 1.00 2.4E-7 NA -- 3.7E-5 NA --
Pyrene NA 1.00 2.4E-7 NA -- 3.7E-5 NA --

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 2.7E-03 1.00 2.4E-7 NA -- 3.7E-5 5.71E+02 1.7E-10
C19-C36 Aliphatic 9.1E-03 1.00 2.4E-7 NA -- 3.7E-5 NA --
C11-C22 Aromatic 9.6E-03 1.00 2.4E-7 NA -- 3.7E-5 5.71E+01 6.1E-09

Volatile Organic Compounds
Naphthalene 3.1E-05 1.00 2.4E-7 NA -- 3.7E-5 8.57E-03 1.3E-07
2-Methylnaphthalene 3.1E-05 1.00 2.4E-7 NA -- 3.7E-5 4.00E-02 2.8E-08

Metals
Aluminum NA 1.00 2.4E-7 NA -- 3.7E-5 NA --
Arsenic 7.0E-04 1.00 2.4E-7 1.50E+01 2.5E-09 3.7E-5 3.00E-03 8.5E-06
Barium 4.6E-03 0.71 2.4E-7 NA -- 3.7E-5 1.40E-03 8.5E-05
Cadmium 9.1E-04 1.00 2.4E-7 6.30E+00 1.4E-09 3.7E-5 NA --
Chromium (total) NA 1.00 2.4E-7 NA -- 3.7E-5 NA --
Lead 2.6E-02 1.00 2.4E-7 NA -- 3.7E-5 NA --
Magnesium NA 1.00 2.4E-7 NA -- 3.7E-5 NA --
Mercury 1.1E-05 1.00 2.4E-7 NA -- 3.7E-5 8.60E-04 4.5E-07
Nickel 7.1E-03 1.00 2.4E-7 NA -- 3.7E-5 NA --
Selenium 7.1E-04 0.39 2.4E-7 NA -- 3.7E-5 NA --
Silver 2.3E-04 0.39 2.4E-7 NA -- 3.7E-5 NA --
Zinc 1.1E-01 1.00 2.4E-7 NA -- 3.7E-5 NA --

Inhalation Total Cancer Risk: 3.9E-09
Total Hazard Index: 9.4E-05

Total InhalationCancer Risk 3.9E-09
Total Inhalation Hazard Index 9.4E-05

NOTES:
RfD - Chronic oral reference dose
CSF - Cancer slope factor
-- - Not applicable
ND - Not Detected
NA - Not Available
RAF - Relative absorption factor (default absorption efficiency, MADP 1995
a Toxicity values obtained from EPA Integrated Risk Information System (IRIS) files (April 1996), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 24.  INHALATION & INGESTION OF DUSTS - MAINTENANCE WORKER (INHALATION)

Particulate Air Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CDIb Inhalation CSFa Excess CDIb Inhalation RfDa Hazard

Organic Chemical (ug/m3) RAF (mg/kg-day) (mg/kg-day)-1 Risk (mg/kg-day) (mg/kg-day) Quotient
Total Petroleum Hydrocarbons

TPH 5.0E-02 1.00 1.8E-5 NA -- 4.9E-5 NA --
Cyanide

Cyanide (free) 3.4E-05 1.00 1.8E-5 NA -- 4.9E-5 NA --
Semi-Volatile Organic Compounds 

Acenaphthene 3.1E-05 1.00 1.8E-5 NA -- 4.9E-5 NA --
Acenaphthylene NA 1.00 1.8E-5 NA -- 4.9E-5 NA --
Anthracene NA 1.00 1.8E-5 NA -- 4.9E-5 NA --
Benzo[a]anthracene NA 1.00 1.8E-5 NA -- 4.9E-5 NA --
Benzo[a]pyrene NA 1.00 1.8E-5 NA -- 4.9E-5 NA --
Benzo[b]fluoranthene NA 1.00 1.8E-5 NA -- 4.9E-5 NA --
Benzo[g,h,i]perylene NA 1.00 1.8E-5 NA -- 4.9E-5 NA --
Benzo[k]fluoranthene NA 1.00 1.8E-5 NA -- 4.9E-5 NA --
Chrysene NA 1.00 1.8E-5 NA -- 4.9E-5 NA --
Dibenz[a,h]anthracene NA 1.00 1.8E-5 NA -- 4.9E-5 NA --
Fluoranthene NA 1.00 1.8E-5 NA -- 4.9E-5 NA --
Fluorene NA 1.00 1.8E-5 NA -- 4.9E-5 NA --
Indeno[1,2,3,-cd]pyrene NA 1.00 1.8E-5 NA -- 4.9E-5 NA --
Phenanthrene 4.4E-04 1.00 1.8E-5 NA -- 4.9E-5 NA --
Pyrene NA 1.00 1.8E-5 NA -- 4.9E-5 NA --

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 2.7E-03 1.00 1.8E-5 NA -- 4.9E-5 5.71E+01 2.3E-09
C19-C36 Aliphatic 9.1E-03 1.00 1.8E-5 NA -- 4.9E-5 NA --
C11-C22 Aromatic 9.6E-03 1.00 1.8E-5 NA -- 4.9E-5 5.71E+00 8.1E-08

Volatile Organic Compounds
Naphthalene 3.1E-05 1.00 1.8E-5 NA -- 4.9E-5 8.57E-04 1.8E-06
2-Methylnaphthalene 3.1E-05 1.00 1.8E-5 NA -- 4.9E-5 4.00E-03 3.8E-07

Metals
Aluminum NA 1.00 1.8E-5 NA -- 4.9E-5 NA --
Arsenic 7.0E-04 1.00 1.8E-5 1.50E+01 1.8E-07 4.9E-5 3.00E-04 1.1E-04
Barium 4.6E-03 0.71 1.8E-5 NA -- 4.9E-5 1.40E-04 1.1E-03
Cadmium 9.1E-04 1.00 1.8E-5 6.30E+00 1.0E-07 4.9E-5 NA --
Chromium (total) NA 1.00 1.8E-5 NA -- 4.9E-5 NA --
Lead 2.6E-02 1.00 1.8E-5 NA -- 4.9E-5 NA --
Magnesium NA 1.00 1.8E-5 NA -- 4.9E-5 NA --
Mercury 1.1E-05 1.00 1.8E-5 NA -- 4.9E-5 8.60E-05 6.0E-06
Nickel 7.1E-03 1.00 1.8E-5 NA -- 4.9E-5 NA --
Selenium 7.1E-04 0.39 1.8E-5 NA -- 4.9E-5 NA --
Silver 2.3E-04 0.39 1.8E-5 NA -- 4.9E-5 NA --
Zinc 1.1E-01 1.00 1.8E-5 NA -- 4.9E-5 NA --

Inhalation Total Cancer Risk: 2.8E-07
Total Hazard Index: 1.3E-03

Total InhalationCancer Risk 2.8E-07
Total Inhalation Hazard Index 1.3E-03

NOTES:
RfD - Chronic oral reference dose
CSF - Cancer slope factor
-- - Not applicable
ND - Not Detected
NA - Not Available
RAF - Relative absorption factor (default absorption efficiency, MADP 1995
a Toxicity values obtained from EPA Integrated Risk Information System (IRIS) files (April 1996), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 21.  INHALATION & INGESTION OF DUSTS - CONSTRUCTION/UTILITY WORKER (INGESTION)

Particulate Air Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CDIb Oral CSFa Excess CDIb Oral RfDa Hazard

Organic Chemical (ug/m3) RAF (mg/kg-day) (mg/kg-day)-1 Risk (mg/kg-day) (mg/kg-day) Quotient
Total Petroleum Hydrocarbons

TPH 5.0E-02 0.91 9.7E-7 NA -- 1.5E-4 NA --
Cyanide

Cyanide (free) 3.4E-05 0.17 9.7E-7 NA -- 1.5E-4 2.00E-01 4.2E-09
Semi-Volatile Organic Compounds 

Acenaphthene 3.1E-05 0.31 9.7E-7 NA -- 1.5E-4 6.00E-01 2.4E-09
Acenaphthylene NA 0.31 9.7E-7 NA -- 1.5E-4 6.00E-01 --
Anthracene NA 0.76 9.7E-7 NA -- 1.5E-4 3.00E+00 --
Benzo[a]anthracene NA 0.31 9.7E-7 7.30E-01 -- 1.5E-4 3.00E+00 --
Benzo[a]pyrene NA 0.31 9.7E-7 7.30E+00 -- 1.5E-4 3.00E-01 --
Benzo[b]fluoranthene NA 0.31 9.7E-7 7.30E-01 -- 1.5E-4 4.00E-01 --
Benzo[g,h,i]perylene NA 0.31 9.7E-7 NA -- 1.5E-4 3.00E+00 --
Benzo[k]fluoranthene NA 0.31 9.7E-7 7.30E-02 -- 1.5E-4 4.00E-01 --
Chrysene NA 0.31 9.7E-7 7.30E-02 -- 1.5E-4 3.00E+00 --
Dibenz[a,h]anthracene NA 0.31 9.7E-7 7.30E+00 -- 1.5E-4 3.00E+00 --
Fluoranthene NA 0.31 9.7E-7 NA -- 1.5E-4 4.00E-01 --
Fluorene NA 0.50 9.7E-7 NA -- 1.5E-4 4.00E-01 --
Indeno[1,2,3,-cd]pyrene NA 0.31 9.7E-7 7.30E-01 -- 1.5E-4 4.00E-01 --
Phenanthrene 4.4E-04 0.73 9.7E-7 NA -- 1.5E-4 3.00E+00 1.6E-08
Pyrene NA 0.31 9.7E-7 NA -- 1.5E-4 3.00E+00 --

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 2.7E-03 0.91 9.7E-7 NA -- 1.5E-4 1.00E+00 3.6E-07
C19-C36 Aliphatic 9.1E-03 0.91 9.7E-7 NA -- 1.5E-4 2.00E+01 6.1E-08
C11-C22 Aromatic 9.6E-03 0.91 9.7E-7 NA -- 1.5E-4 3.00E-01 4.2E-06

Volatile Organic Compounds
Naphthalene 3.1E-05 0.80 9.7E-7 NA -- 1.5E-4 2.00E-01 1.8E-08
2-Methylnaphthalene 3.1E-05 0.80 9.7E-7 NA -- 1.5E-4 4.00E-02 9.1E-08

Metals
Aluminum NA 0.10 9.7E-7 NA -- 1.5E-4 1.00E+01 --
Arsenic 7.0E-04 0.41 9.7E-7 1.50E+00 4.2E-10 1.5E-4 NA --
Barium 4.6E-03 0.07 9.7E-7 NA -- 1.5E-4 7.00E-01 6.7E-08
Cadmium 9.1E-04 0.03 9.7E-7 NA -- 1.5E-4 1.00E-02 3.3E-07
Chromium (total) NA 0.01 9.7E-7 NA -- 1.5E-4 1.50E+01 --
Lead 2.6E-02 0.15 9.7E-7 NA -- 1.5E-4 7.50E-03 7.6E-05
Magnesium NA 0.20 9.7E-7 NA -- 1.5E-4 NA --
Mercury 1.1E-05 0.07 9.7E-7 NA -- 1.5E-4 NA --
Nickel 7.1E-03 0.27 9.7E-7 NA -- 1.5E-4 2.00E-01 1.4E-06
Selenium 7.1E-04 0.44 9.7E-7 NA -- 1.5E-4 5.00E-02 9.1E-07
Silver 2.3E-04 0.18 9.7E-7 NA -- 1.5E-4 5.00E-02 1.2E-07
Zinc 1.1E-01 0.20 9.7E-7 NA -- 1.5E-4 3.00E+00 1.0E-06

Ingestion Total Cancer Risk: 4.2E-10
Total Hazard Index: 8.5E-05

Ingestion Total Cancer Risk: 2.5E-08
Ingestion Total Hazard Index 5.0E-03

NOTES:
RfD - Chronic oral reference dose
CSF - Cancer slope factor
-- - Not applicable
ND - Not Detected
NA - Not Available
RAF - Relative absorption factor (default absorption efficiency, MADP 1995
a Toxicity values obtained from EPA Integrated Risk Information System (IRIS) files (April 1996), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 25.  INHALATION & INGESTION OF DUSTS - MAINTENANCE WORKER (INGESTION)

Particulate Air Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CDIb Oral CSFa Excess CDIb Oral RfDa Hazard

Organic Chemical (ug/m3) RAF (mg/kg-day) (mg/kg-day)-1 Risk (mg/kg-day) (mg/kg-day) Quotient
Total Petroleum Hydrocarbons

TPH 5.0E-02 0.91 7.0E-5 NA -- 2.0E-4 NA --
Cyanide

Cyanide (free) 3.4E-05 0.17 7.0E-5 NA -- 2.0E-4 2.00E-02 5.6E-08
Semi-Volatile Organic Compounds 

Acenaphthene 3.1E-05 0.31 7.0E-5 NA -- 2.0E-4 6.00E-02 3.1E-08
Acenaphthylene NA 0.31 7.0E-5 NA -- 2.0E-4 6.00E-02 --
Anthracene NA 0.76 7.0E-5 NA -- 2.0E-4 3.00E-01 --
Benzo[a]anthracene NA 0.31 7.0E-5 7.30E-01 -- 2.0E-4 3.00E-01 --
Benzo[a]pyrene NA 0.31 7.0E-5 7.30E+00 -- 2.0E-4 3.00E-02 --
Benzo[b]fluoranthene NA 0.31 7.0E-5 7.30E-01 -- 2.0E-4 4.00E-02 --
Benzo[g,h,i]perylene NA 0.31 7.0E-5 NA -- 2.0E-4 3.00E-01 --
Benzo[k]fluoranthene NA 0.31 7.0E-5 7.30E-02 -- 2.0E-4 4.00E-02 --
Chrysene NA 0.31 7.0E-5 7.30E-02 -- 2.0E-4 3.00E-01 --
Dibenz[a,h]anthracene NA 0.31 7.0E-5 7.30E+00 -- 2.0E-4 3.00E-01 --
Fluoranthene NA 0.31 7.0E-5 NA -- 2.0E-4 4.00E-02 --
Fluorene NA 0.50 7.0E-5 NA -- 2.0E-4 4.00E-02 --
Indeno[1,2,3,-cd]pyrene NA 0.31 7.0E-5 7.30E-01 -- 2.0E-4 4.00E-02 --
Phenanthrene 4.4E-04 0.73 7.0E-5 NA -- 2.0E-4 3.00E-01 2.1E-07
Pyrene NA 0.31 7.0E-5 NA -- 2.0E-4 3.00E-01 --

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 2.7E-03 0.91 7.0E-5 NA -- 2.0E-4 1.00E-01 4.8E-06
C19-C36 Aliphatic 9.1E-03 0.91 7.0E-5 NA -- 2.0E-4 2.00E+00 8.1E-07
C11-C22 Aromatic 9.6E-03 0.91 7.0E-5 NA -- 2.0E-4 3.00E-02 5.7E-05

Volatile Organic Compounds
Naphthalene 3.1E-05 0.80 7.0E-5 NA -- 2.0E-4 2.00E-02 2.4E-07
2-Methylnaphthalene 3.1E-05 0.80 7.0E-5 NA -- 2.0E-4 4.00E-03 1.2E-06

Metals
Aluminum NA 0.10 7.0E-5 NA -- 2.0E-4 1.00E+00 --
Arsenic 7.0E-04 0.41 7.0E-5 1.50E+00 3.0E-08 2.0E-4 NA --
Barium 4.6E-03 0.07 7.0E-5 NA -- 2.0E-4 7.00E-02 8.9E-07
Cadmium 9.1E-04 0.03 7.0E-5 NA -- 2.0E-4 1.00E-03 4.4E-06
Chromium (total) NA 0.01 7.0E-5 NA -- 2.0E-4 1.50E+00 --
Lead 2.6E-02 0.15 7.0E-5 NA -- 2.0E-4 7.50E-04 1.0E-03
Magnesium NA 0.20 7.0E-5 NA -- 2.0E-4 NA --
Mercury 1.1E-05 0.07 7.0E-5 NA -- 2.0E-4 NA --
Nickel 7.1E-03 0.27 7.0E-5 NA -- 2.0E-4 2.00E-02 1.9E-05
Selenium 7.1E-04 0.44 7.0E-5 NA -- 2.0E-4 5.00E-03 1.2E-05
Silver 2.3E-04 0.18 7.0E-5 NA -- 2.0E-4 5.00E-03 1.6E-06
Zinc 1.1E-01 0.20 7.0E-5 NA -- 2.0E-4 3.00E-01 1.4E-05

Ingestion Total Cancer Risk: 3.0E-08
Total Hazard Index: 1.1E-03

Ingestion Total Cancer Risk: 9.0E-07
Ingestion Total Hazard Index 3.4E-02

NOTES:
RfD - Chronic oral reference dose
CSF - Cancer slope factor
-- - Not applicable
ND - Not Detected
NA - Not Available
RAF - Relative absorption factor (default absorption efficiency, MADP 1995
a Toxicity values obtained from EPA Integrated Risk Information System (IRIS) files (April 1996), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 19.  DERMAL CONTACT WITH SOIL - CONSTRUCTION/UTILITY WORKER

Soil Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CDIb Oral CSFa Excess CDIb Oral RfDa Hazard

Organic Chemical (mg/kg) ABS (mg/kg-day) (mg/kg-day)-1 Risk (mg/kg-day) (mg/kg-day) Quotient
Total Petroleum Hydrocarbons

TPH 8.3E+02 0.01 3.4E-8 NA -- 5.1E-6 NA --
Cyanide

Cyanide (free) 5.7E-01 0.01 3.4E-8 NA -- 5.1E-6 2.00E-01 1.5E-07
Semi-Volatile Organic Compounds 

Acenaphthene 5.2E-01 0.01 3.4E-8 NA -- 5.1E-6 6.00E-01 4.4E-08
Acenaphthylene BB 0.01 3.4E-8 NA -- 5.1E-6 6.00E-01 --
Anthracene BB 0.01 3.4E-8 NA -- 5.1E-6 3.00E+00 --
Benzo[a]anthracene BB 0.01 3.4E-8 7.30E-01 -- 5.1E-6 3.00E+00 --
Benzo[a]pyrene BB 0.01 3.4E-8 7.30E+00 -- 5.1E-6 3.00E-01 --
Benzo[b]fluoranthene BB 0.01 3.4E-8 7.30E-01 -- 5.1E-6 4.00E-01 --
Benzo[g,h,i]perylene BB 0.01 3.4E-8 NA -- 5.1E-6 3.00E+00 --
Benzo[k]fluoranthene BB 0.01 3.4E-8 7.30E-02 -- 5.1E-6 4.00E-01 --
Chrysene BB 0.01 3.4E-8 7.30E-02 -- 5.1E-6 3.00E+00 --
Dibenz[a,h]anthracene BB 0.01 3.4E-8 7.30E+00 -- 5.1E-6 3.00E+00 --
Fluoranthene BB 0.01 3.4E-8 NA -- 5.1E-6 4.00E-01 --
Fluorene BB 0.01 3.4E-8 NA -- 5.1E-6 4.00E-01 --
Indeno[1,2,3,-cd]pyrene BB 0.01 3.4E-8 7.30E-01 -- 5.1E-6 4.00E-01 --
Phenanthrene 7.4E+00 0.01 3.4E-8 NA -- 5.1E-6 3.00E+00 1.3E-07
Pyrene BB 0.01 3.4E-8 NA -- 5.1E-6 3.00E+00 --

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 4.5E+01 0.20 3.4E-8 NA -- 5.1E-6 1.00E+00 4.6E-05
C19-C36 Aliphatic 1.5E+02 0.10 3.4E-8 NA -- 5.1E-6 2.00E+01 3.9E-06
C11-C22 Aromatic 1.6E+02 0.18 3.4E-8 NA -- 5.1E-6 3.00E-01 4.9E-04

Volatile Organic Compounds
Naphthalene 5.2E-01 0.01 3.4E-8 NA -- 5.1E-6 2.00E-01 1.3E-07
2-Methylnaphthalene 5.2E-01 0.01 3.4E-8 NA -- 5.1E-6 4.00E-02 6.6E-07

Metals
Aluminum BB 0.00 3.4E-8 NA -- 5.1E-6 1.00E+01 --
Arsenic 1.2E+01 0.00 3.4E-8 1.50E+00 5.9E-10 5.1E-6 NA --
Barium 7.6E+01 0.00 3.4E-8 NA -- 5.1E-6 7.00E-01 5.6E-07
Cadmium 1.5E+01 0.01 3.4E-8 NA -- 5.1E-6 1.00E-02 7.7E-05
Chromium (total) BB 0.00 3.4E-8 NA -- 5.1E-6 1.50E+01 --
Lead 4.3E+02 0.05 3.4E-8 NA -- 5.1E-6 7.50E-03 1.6E-02
Magnesium BB 0.00 3.4E-8 NA -- 5.1E-6 NA --
Mercury 1.8E-01 0.00 3.4E-8 NA -- 5.1E-6 NA --
Nickel 1.2E+02 0.00 3.4E-8 NA -- 5.1E-6 2.00E-01 3.0E-06
Selenium 1.2E+01 0.00 3.4E-8 NA -- 5.1E-6 5.00E-02 1.2E-06
Silver 3.8E+00 0.00 3.4E-8 NA -- 5.1E-6 5.00E-02 3.9E-07
Zinc 1.8E+03 0.00 3.4E-8 NA -- 5.1E-6 3.00E+00 3.0E-06

Ingestion Total Cancer Risk: 5.9E-10
Total Hazard Index: 1.7E-02

Dermal Contact Pathway Total Cancer Risk 5.9E-10
Dermal Contact Pathway Total Hazard Index 1.7E-02

NOTES:
RfD - Chronic oral reference dose
CSF - Cancer slope factor
-- - Not applicable
ND - Not Detected
NA - Not Available
RAF - Relative absorption factor (default absorption efficiency, MADP 1995
a Toxicity values obtained from EPA Integrated Risk Information System (IRIS) files (April 1996), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 23.  DERMAL CONTACT WITH SOIL - MAINTENANCE WORKER

Soil Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CDIb Oral CSFa Excess CDIb Oral RfDa Hazard

Organic Chemical (mg/kg) ABS (mg/kg-day) (mg/kg-day)-1 Risk (mg/kg-day) (mg/kg-day) Quotient
Total Petroleum Hydrocarbons

TPH 8.3E+02 0.01 1.6E-6 NA -- 4.5E-6 NA --
Cyanide

Cyanide (free) 5.7E-01 0.01 1.6E-6 NA -- 4.5E-6 2.00E-02 1.3E-06
Semi-Volatile Organic Compounds 

Acenaphthene 5.2E-01 0.01 1.6E-6 NA -- 4.5E-6 6.00E-02 3.9E-07
Acenaphthylene BB 0.01 1.6E-6 NA -- 4.5E-6 6.00E-02 --
Anthracene BB 0.01 1.6E-6 NA -- 4.5E-6 3.00E-01 --
Benzo[a]anthracene BB 0.01 1.6E-6 7.30E-01 -- 4.5E-6 3.00E-01 --
Benzo[a]pyrene BB 0.01 1.6E-6 7.30E+00 -- 4.5E-6 3.00E-02 --
Benzo[b]fluoranthene BB 0.01 1.6E-6 7.30E-01 -- 4.5E-6 4.00E-02 --
Benzo[g,h,i]perylene BB 0.01 1.6E-6 NA -- 4.5E-6 3.00E-01 --
Benzo[k]fluoranthene BB 0.01 1.6E-6 7.30E-02 -- 4.5E-6 4.00E-02 --
Chrysene BB 0.01 1.6E-6 7.30E-02 -- 4.5E-6 3.00E-01 --
Dibenz[a,h]anthracene BB 0.01 1.6E-6 7.30E+00 -- 4.5E-6 3.00E-01 --
Fluoranthene BB 0.01 1.6E-6 NA -- 4.5E-6 4.00E-02 --
Fluorene BB 0.01 1.6E-6 NA -- 4.5E-6 4.00E-02 --
Indeno[1,2,3,-cd]pyrene BB 0.01 1.6E-6 7.30E-01 -- 4.5E-6 4.00E-02 --
Phenanthrene 7.4E+00 0.01 1.6E-6 NA -- 4.5E-6 3.00E-01 1.1E-06
Pyrene BB 0.01 1.6E-6 NA -- 4.5E-6 3.00E-01 --

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 4.5E+01 0.20 1.6E-6 NA -- 4.5E-6 1.00E-01 4.0E-04
C19-C36 Aliphatic 1.5E+02 0.10 1.6E-6 NA -- 4.5E-6 2.00E+00 3.4E-05
C11-C22 Aromatic 1.6E+02 0.18 1.6E-6 NA -- 4.5E-6 3.00E-02 4.3E-03

Volatile Organic Compounds
Naphthalene 5.2E-01 0.01 1.6E-6 NA -- 4.5E-6 2.00E-02 1.2E-06
2-Methylnaphthalene 5.2E-01 0.01 1.6E-6 NA -- 4.5E-6 4.00E-03 5.8E-06

Metals
Aluminum BB 0.00 1.6E-6 NA -- 4.5E-6 1.00E+00 --
Arsenic 1.2E+01 0.00 1.6E-6 1.50E+00 2.8E-08 4.5E-6 NA --
Barium 7.6E+01 0.00 1.6E-6 NA -- 4.5E-6 7.00E-02 4.9E-06
Cadmium 1.5E+01 0.01 1.6E-6 NA -- 4.5E-6 1.00E-03 6.8E-04
Chromium (total) BB 0.00 1.6E-6 NA -- 4.5E-6 1.50E+00 --
Lead 4.3E+02 0.05 1.6E-6 NA -- 4.5E-6 7.50E-04 1.4E-01
Magnesium BB 0.00 1.6E-6 NA -- 4.5E-6 NA --
Mercury 1.8E-01 0.00 1.6E-6 NA -- 4.5E-6 NA --
Nickel 1.2E+02 0.00 1.6E-6 NA -- 4.5E-6 2.00E-02 2.6E-05
Selenium 1.2E+01 0.00 1.6E-6 NA -- 4.5E-6 5.00E-03 1.1E-05
Silver 3.8E+00 0.00 1.6E-6 NA -- 4.5E-6 5.00E-03 3.4E-06
Zinc 1.8E+03 0.00 1.6E-6 NA -- 4.5E-6 3.00E-01 2.6E-05

Ingestion Total Cancer Risk: 2.8E-08
Total Hazard Index: 1.5E-01

Dermal Contact Pathway Total Cancer Risk 2.8E-08
Dermal Contact Pathway Total Hazard Index 1.5E-01

NOTES:
RfD - Chronic oral reference dose
CSF - Cancer slope factor
-- - Not applicable
ND - Not Detected
NA - Not Available
RAF - Relative absorption factor (default absorption efficiency, MADP 1995
a Toxicity values obtained from EPA Integrated Risk Information System (IRIS) files (April 1996), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 22.  DERMAL CONTACT WITH GROUNDWATER - CONSTRUCTION/UTILITY WORKER

Mean Groundwater Carcinogenic Effects Noncarcinogenic Effects
Concentration DAEVENT CDIb Oral CSFa Excess CDIb Oral RfDa Hazard

Organic Chemical (ug/L) (mg/cm2-event) (mg/kg-day) (mg/kg-day)-1 Risk (mg/kg-day) (mg/kg-day) Quotient
0  

Total Petroleum Hydrocarbons
TPH #REF! #REF! D 1.2E-1 NA #REF! 1.8E+1 NA #REF!

Cyanide
#REF! 0.0E+00 0.00E+00 C 1.2E-1 NA -- 1.8E+1 4.00E-02 0.0E+00

Acenaphthene #REF! #REF! D 1.2E-1 NA #REF! 1.8E+1 6.00E-01 #REF!
Acenaphthylene #REF! #REF! C 1.2E-1 NA #REF! 1.8E+1 6.00E-01 #REF!
Anthracene #REF! #REF! C 1.2E-1 NA #REF! 1.8E+1 3.00E+00 #REF!
Benzo[a]anthracene #REF! #REF! C 1.2E-1 7.30E-01 #REF! 1.8E+1 3.00E+00 #REF!
Benzo[a]pyrene #REF! #REF! C 1.2E-1 7.30E+00 #REF! 1.8E+1 3.00E-01 #REF!
Benzo[b]fluoranthene #REF! #REF! C 1.2E-1 7.30E-01 #REF! 1.8E+1 4.00E-01 #REF!
Benzo[g,h,i]perylene #REF! #REF! C 1.2E-1 NA #REF! 1.8E+1 3.00E+00 #REF!
Benzo[k]fluoranthene #REF! #REF! C 1.2E-1 7.30E-02 #REF! 1.8E+1 4.00E-01 #REF!
Chrysene #REF! #REF! C 1.2E-1 7.30E-02 #REF! 1.8E+1 3.00E+00 #REF!
Dibenz[a,h]anthracene #REF! #REF! C 1.2E-1 7.30E+00 #REF! 1.8E+1 3.00E+00 #REF!
Fluoranthene #REF! #REF! C 1.2E-1 NA #REF! 1.8E+1 4.00E-01 #REF!
Fluorene #REF! #REF! C 1.2E-1 NA #REF! 1.8E+1 4.00E-01 #REF!
Indeno[1,2,3,-cd]pyrene #REF! #REF! C 1.2E-1 7.30E-01 #REF! 1.8E+1 4.00E-01 #REF!

#REF! #REF! NA C 1.2E-1 #REF! #REF! 1.8E+1 #REF! --
Phenanthrene #REF! #REF! C 1.2E-1 NA #REF! 1.8E+1 3.00E+00 #REF!
Pyrene #REF! #REF! ## 1.2E-1 NA #REF! 1.8E+1 3.00E+00 #REF!

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic #REF! #REF! D 1.2E-1 NA #REF! 1.8E+1 1.00E+00 #REF!
C19-C36 Aliphatic #REF! #REF! D 1.2E-1 NA #REF! 1.8E+1 2.00E+01 #REF!
C11-C22 Aromatic #REF! #REF! C 1.2E-1 NA #REF! 1.8E+1 3.00E-01 #REF!

Volatile Organic Compounds
#REF! #REF! #REF! D 1.2E-1 #REF! #REF! 1.8E+1 #REF! #REF!
#REF! #REF! #REF! D 1.2E-1 #REF! #REF! 1.8E+1 #REF! #REF!
#REF! #REF! #REF! ## 1.2E-1 #REF! #REF! 1.8E+1 #REF! #REF!
#REF! #REF! #REF! ## 1.2E-1 #REF! #REF! 1.8E+1 #REF! #REF!
#REF! #REF! #REF! ## 1.2E-1 #REF! #REF! 1.8E+1 #REF! #REF!
#REF! #REF! #REF! ## 1.2E-1 #REF! #REF! 1.8E+1 #REF! #REF!
#REF! #REF! #REF! ## 1.2E-1 #REF! #REF! 1.8E+1 #REF! #REF!
#REF! #REF! #REF! ## 1.2E-1 #REF! #REF! 1.8E+1 #REF! #REF!
#REF! #REF! #REF! ## 1.2E-1 #REF! #REF! 1.8E+1 #REF! #REF!

Naphthalene #REF! #REF! ## 1.2E-1 NA #REF! 1.8E+1 2.00E-01 #REF!
#REF! #REF! #REF! ## 1.2E-1 #REF! #REF! 1.8E+1 #REF! #REF!

####
#REF! #REF! #REF! ## 1.2E-1 #REF! #REF! 1.8E+1 #REF! #REF!
#REF! #REF! #REF! ## 1.2E-1 #REF! #REF! 1.8E+1 #REF! #REF!
#REF! #REF! #REF! ## 1.2E-1 #REF! #REF! 1.8E+1 #REF! #REF!

Metals
Arsenic #REF! #REF! E 1.2E-1 1.50E+00 #REF! 1.8E+1 NA #REF!
Cadmium #REF! #REF! E 1.2E-1 NA #REF! 1.8E+1 1.00E-02 #REF!
Chromium (total) #REF! #REF! E 1.2E-1 NA #REF! 1.8E+1 1.50E+01 #REF!
Lead #REF! #REF! E 1.2E-1 NA #REF! 1.8E+1 7.50E-03 #REF!
Mercury #REF! #REF! E 1.2E-1 NA #REF! 1.8E+1 NA #REF!

Dermal Contact Total Cancer Risk: #REF!
Total Hazard Index: #REF!

Total Dermal Contact Cancer Risk: #REF!
Total Dermal Contact Hazard Index #REF!

NOTES:
RfD - Chronic oral reference dose C= DAEVENT Calculated as: 2 x KP x CW x ((6 x Tau x t*)/Pie)^0.5) x 0.000001 (mg-L/ug-cm3))
CSF - Cancer slope factor D= DAEVENT Calculated as: KP x CW x *((t*/(1+B))+(2 x Tau x ((1+3 x B)/(1+B))))) x 0.000001 (mg-L/ug-cm3)
-- - Not applicable E= DAEVENT Calculated as: KP x CW x t* x 0.000001 (mg-L/ug-cm3)
ND - Not Detected
NA - Not Available
RAF - Relative absorption factor (default absorption efficiency, MADP 1995
a Toxicity values obtained from EPA Integrated Risk Information System (IRIS) files (April 1996), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 25.  INHALATION OF VAPORS - CONSTRUCTION/UTILITY WORKER

Outdoor Air Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CDIb Inhalation CSFa Excess CDIb Inhalation RfDa Hazard

Organic Chemical (ug/m3) RAF (mg/kg-day) (mg/kg-day)-1 Risk (mg/kg-day) (mg/kg-day) Quotient
0  

Total Petroleum Hydrocarbons
TPH 1.00 4.9E-7 NA 0.0E+00 7.3E-5 NA 0.0E+00

Cyanide 0.0E+00 0.0E+00
#REF! 0.0E+00 #REF! 4.9E-7 NA 0.0E+00 7.3E-5 4.00E-02 0.0E+00

Acenaphthene 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 NA 0.0E+00
Acenaphthylene 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 NA 0.0E+00
Anthracene 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 NA 0.0E+00
Benzo[a]anthracene 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 NA 0.0E+00
Benzo[a]pyrene 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 NA 0.0E+00
Benzo[b]fluoranthene 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 NA 0.0E+00
Benzo[g,h,i]perylene 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 NA 0.0E+00
Benzo[k]fluoranthene 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 NA 0.0E+00
Chrysene 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 NA 0.0E+00
Dibenz[a,h]anthracene 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 NA 0.0E+00
Fluoranthene 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 NA 0.0E+00
Fluorene 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 NA 0.0E+00
Indeno[1,2,3,-cd]pyrene 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 NA 0.0E+00

#REF! #REF! #REF! 4.9E-7 #REF! 0.0E+00 7.3E-5 #REF! 0.0E+00
Phenanthrene 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 NA 0.0E+00
Pyrene 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 NA 0.0E+00

    Extractable Petroleum Hydrocarbons 0.0E+00 0.0E+00
C9-C18 Aliphatic 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 5.71E+02 0.0E+00
C19-C36 Aliphatic 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 NA 0.0E+00
C11-C22 Aromatic 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 5.71E+01 0.0E+00

Volatile Organic Compounds 0.0E+00 0.0E+00
#REF! #REF! #REF! 4.9E-7 #REF! 0.0E+00 7.3E-5 #REF! 0.0E+00
#REF! #REF! #REF! 4.9E-7 #REF! 0.0E+00 7.3E-5 #REF! 0.0E+00
#REF! #REF! #REF! 4.9E-7 #REF! 0.0E+00 7.3E-5 #REF! 0.0E+00
#REF! #REF! #REF! 4.9E-7 #REF! 0.0E+00 7.3E-5 #REF! 0.0E+00
#REF! #REF! #REF! 4.9E-7 #REF! 0.0E+00 7.3E-5 #REF! 0.0E+00
#REF! #REF! #REF! 4.9E-7 #REF! 0.0E+00 7.3E-5 #REF! 0.0E+00
#REF! #REF! #REF! 4.9E-7 #REF! 0.0E+00 7.3E-5 #REF! 0.0E+00
#REF! #REF! #REF! 4.9E-7 #REF! 0.0E+00 7.3E-5 #REF! 0.0E+00
#REF! #REF! #REF! 4.9E-7 #REF! 0.0E+00 7.3E-5 #REF! 0.0E+00

Naphthalene 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 8.57E-03 0.0E+00
#REF! 0.0E+00 #REF! 4.9E-7 #REF! 0.0E+00 7.3E-5 #REF! 0.0E+00

### 0.0E+00 0.0E+00
#REF! #REF! #REF! 4.9E-7 #REF! 0.0E+00 7.3E-5 #REF! 0.0E+00
#REF! #REF! #REF! 4.9E-7 #REF! 0.0E+00 7.3E-5 #REF! 0.0E+00
#REF! #REF! #REF! 4.9E-7 #REF! 0.0E+00 7.3E-5 #REF! 0.0E+00

Metals 0.0E+00 0.0E+00
Arsenic 0.0E+00 1.00 4.9E-7 1.50E+01 0.0E+00 7.3E-5 3.00E-03 0.0E+00
Cadmium 0.0E+00 1.00 4.9E-7 6.30E+00 0.0E+00 7.3E-5 NA 0.0E+00
Chromium (total) 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 NA 0.0E+00
Lead 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 NA 0.0E+00
Mercury 0.0E+00 1.00 4.9E-7 NA 0.0E+00 7.3E-5 8.60E-04 0.0E+00

0.0E+00 0.0E+00
Dermal Contact Total Cancer Risk: 0.0E+00 0.0E+00

Total Hazard Index: 0.0E+00
Total Dermal Contact Cancer Risk: 0.0E+00 0.0E+00
Total Dermal Contact Hazard Index 0.0E+00

NOTES:
RfD - Chronic oral reference dose
CSF - Cancer slope factor
-- - Not applicable
ND - Not Detected
NA - Not Available
RAF - Relative absorption factor (default absorption efficiency, MADP 1995
a Toxicity values obtained from EPA Integrated Risk Information System (IRIS) files (April 1996), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 35.  INHALATION OF VAPORS - OFFICE WORKER

Indoor Air Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound CIUb Inhalation CSFa Excess CIUb Inhalation RfDa Hazard

Organic Chemical (ug/m3) RAF (m3/kg-day) (mg/kg-day)-1 Risk (m3/kg-day) (mg/kg-day) Quotient
0  

Total Petroleum Hydrocarbons
TPH #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 NA 0.0E+00

Cyanide 0.0E+00
#REF! 0.0E+00 #REF! 3.4E-5 NA 0.0E+00 9.4E-5 4.00E-03 0.0E+00

Acenaphthene #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 NA 0.0E+00
Acenaphthylene #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 NA 0.0E+00
Anthracene #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 NA 0.0E+00
Benzo[a]anthracene #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 NA 0.0E+00
Benzo[a]pyrene #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 NA 0.0E+00
Benzo[b]fluoranthene #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 NA 0.0E+00
Benzo[g,h,i]perylene #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 NA 0.0E+00
Benzo[k]fluoranthene #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 NA 0.0E+00
Chrysene #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 NA 0.0E+00
Dibenz[a,h]anthracene #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 NA 0.0E+00
Fluoranthene #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 NA 0.0E+00
Fluorene #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 NA 0.0E+00
Indeno[1,2,3,-cd]pyrene #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 NA 0.0E+00

#REF! #REF! #REF! 3.4E-5 #REF! 0.0E+00 9.4E-5 #REF! 0.0E+00
Phenanthrene #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 NA 0.0E+00
Pyrene #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 NA 0.0E+00

    Extractable Petroleum Hydrocarbons 0.0E+00
C9-C18 Aliphatic #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 5.71E+01 0.0E+00
C19-C36 Aliphatic #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 NA 0.0E+00
C11-C22 Aromatic #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 5.71E+00 0.0E+00

Volatile Organic Compounds 0.0E+00
#REF! #REF! #REF! 3.4E-5 #REF! 0.0E+00 9.4E-5 #REF! 0.0E+00
#REF! #REF! #REF! 3.4E-5 #REF! 0.0E+00 9.4E-5 #REF! 0.0E+00
#REF! #REF! #REF! 3.4E-5 #REF! 0.0E+00 9.4E-5 #REF! 0.0E+00
#REF! #REF! #REF! 3.4E-5 #REF! 0.0E+00 9.4E-5 #REF! 0.0E+00
#REF! #REF! #REF! 3.4E-5 #REF! 0.0E+00 9.4E-5 #REF! 0.0E+00
#REF! #REF! #REF! 3.4E-5 #REF! 0.0E+00 9.4E-5 #REF! 0.0E+00
#REF! #REF! #REF! 3.4E-5 #REF! 0.0E+00 9.4E-5 #REF! 0.0E+00
#REF! #REF! #REF! 3.4E-5 #REF! 0.0E+00 9.4E-5 #REF! 0.0E+00
#REF! #REF! #REF! 3.4E-5 #REF! 0.0E+00 9.4E-5 #REF! 0.0E+00

Naphthalene #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 8.57E-04 0.0E+00
#REF! #REF! #REF! 3.4E-5 #REF! 0.0E+00 9.4E-5 #REF! 0.0E+00

#### 0.0E+00
#REF! #REF! #REF! 3.4E-5 #REF! 0.0E+00 9.4E-5 #REF! 0.0E+00
#REF! #REF! #REF! 3.4E-5 #REF! 0.0E+00 9.4E-5 #REF! 0.0E+00
#REF! #REF! #REF! 3.4E-5 #REF! 0.0E+00 9.4E-5 #REF! 0.0E+00

Metals 0.0E+00 0.0E+00
Arsenic #REF! 1.00 3.4E-5 1.50E+01 0.0E+00 9.4E-5 3.00E-04 0.0E+00
Cadmium #REF! 1.00 3.4E-5 6.30E+00 0.0E+00 9.4E-5 NA 0.0E+00
Chromium (total) #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 NA 0.0E+00
Lead #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 NA 0.0E+00
Mercury #REF! 1.00 3.4E-5 NA 0.0E+00 9.4E-5 8.60E-05 0.0E+00

0.0E+00
Ingestion Total Cancer Risk: 0.0E+00

Total Hazard Index: 0.0E+00 0.0E+00
Inhalation Pathway Total Cancer Risk 0.0E+00
Inhalation Pathway Total Hazard Index 0.0E+00

NOTES:
RfD - Chronic oral reference dose
CSF - Cancer slope factor
-- - Not applicable
ND - Not Detected
NA - Not Available
RAF - Relative absorption factor (default absorption efficiency, MADP 1995
a Toxicity values obtained from EPA Integrated Risk Information System (IRIS) files (April 1996), unless otherwise noted.
b Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



Receptors Construction/Utility Maintenance
Risk Estimates Upper-Bound Lifetime Upper-Bound Total Upper-Bound Lifetime Upper-Bound Total Upper-Bound Lifetime Upper-Bound Total Upper-Bound Lifetime Upper-Bound Total

Excess Carcinogenic Noncarcinogenic Excess Carcinogenic Noncarcinogenic Excess Carcinogenic Noncarcinogenic Excess Carcinogenic Noncarcinogenic
Compounds Risk Estimate Hazard Index Risk Estimate Hazard Index Risk Estimate Hazard Index Risk Estimate Hazard Index
Total Petroleum Hydrocarbons

TPH -- -- -- -- -- -- -- --
Cyanide

Cyanide (free) -- 2.6E-06 -- 2.1E-05 -- 3.9E-07 -- 1.3E-06
Semi-Volatile Organic Compounds 

Acenaphthene -- 1.2E-06 -- 1.0E-05 -- 1.8E-07 -- 1.3E-06
Acenaphthylene -- -- -- -- -- -- -- --
Anthracene -- -- -- -- -- -- -- --
Benzo[a]anthracene -- -- -- -- -- -- -- --
Benzo[a]pyrene -- -- -- -- -- -- -- --
Benzo[b]fluoranthene -- -- -- -- -- -- -- --
Benzo[g,h,i]perylene -- -- -- -- -- -- -- --
Benzo[k]fluoranthene -- -- -- -- -- -- -- --
Chrysene -- -- -- -- -- -- -- --
Dibenz[a,h]anthracene -- -- -- -- -- -- -- --
Fluoranthene -- -- -- -- -- -- -- --
Fluorene -- -- -- -- -- -- -- --
Indeno[1,2,3,-cd]pyrene -- -- -- -- -- -- -- --
Phenanthrene -- 1.4E-05 -- 1.1E-04 -- 1.1E-06 -- 7.4E-06
Pyrene -- -- -- -- -- -- -- --

    Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic -- 5.0E-04 -- 3.4E-03 -- 6.7E-05 -- 5.4E-04
C19-C36 Aliphatic -- 5.2E-05 -- 3.9E-04 -- 7.5E-06 -- 5.8E-05
C11-C22 Aromatic -- 5.4E-03 -- 3.8E-02 -- 7.4E-04 -- 6.0E-03

Volatile Organic Compounds
Naphthalene -- 7.3E-06 -- 6.9E-05 -- 1.3E-06 -- 1.0E-05
2-Methylnaphthalene -- 3.5E-05 -- 3.4E-04 -- 6.1E-06 -- 4.2E-05

Metals
Aluminum -- -- -- -- -- -- -- --
Arsenic 9.3E-07 1.7E-05 1.1E-06 2.0E-05 2.8E-08 8.5E-06 1.1E-06 1.1E-04
Barium -- 1.9E-04 -- 4.5E-04 -- 8.9E-05 -- 1.2E-03
Cadmium 1.3E-08 7.5E-04 2.3E-09 4.8E-03 1.4E-09 9.7E-05 1.0E-07 8.1E-04
Chromium (total) -- -- -- -- -- -- -- --
Lead -- 1.6E-01 -- 1.0E+00 -- 2.1E-02 -- 1.7E-01
Magnesium -- -- -- -- -- -- -- --
Mercury -- 8.9E-07 -- 1.0E-06 -- 4.5E-07 -- 6.0E-06
Nickel -- 4.9E-04 -- 4.9E-03 -- 8.5E-05 -- 5.8E-04
Selenium -- 3.1E-04 -- 3.2E-03 -- 5.5E-05 -- 3.7E-04
Silver -- 4.3E-05 -- 4.3E-04 -- 7.5E-06 -- 5.2E-05
Zinc -- 8.4E-04 -- 5.4E-03 -- 6.3E-05 -- 4.4E-04

TOTAL SITE RISK 9.E-07 2.E-01 1.E-06 1.E+00 3.E-08 2.E-02 1.E-06 2.E-01

TOTAL RESIDENTIAL ELCR 2E-06

NOTES:
-- - Not applicable

TABLE 26.  SUMMARY OF CHEMICAL-SPECIFIC UPPER-BOUND EXCESS LIFETIME CARCINOGENIC RISKS AND 
NONCARCINOGENIC HAZARD INDICES FOR EACH RECEPTOR SCENARIO

Adult Child
RESIDENTS WORKERS

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 27.  SUMMARY OF UPPER-BOUND EXCESS LIFETIME 
CARCINOGENIC RISKS AND NONCARCINOGENIC HAZARD INDICES FOR 

EACH PATHWAY AND SCENARIO

Exposure Pathway Upper-Bound Lifetime Upper-Bound Total
Route Excess Carcinogenic Non-Carcinogenic
          Media Risk Estimate Hazard Index

Adult Resident
Ingestion
          Soil 7.E-07 3.E-02
          Inhaled-Particulate 4.E-09 2.E-04
          Homegrown Produce 2.E-07 5.E-04

Ingestion Total 9.E-07 3.E-02

Dermal Contact   
          Soil 2.E-08 1.E-01

Inhalation   
          Particulate 4.E-08 2.E-04
          Vapors (Indoor Air) 0.E+00 0.E+00

Inhalation Total 4.E-08 2.E-04

Total Adult Risk 9.E-07 2.E-01

Child Resident
Ingestion
          Soil 1.E-06 3.E-01
          Inhaled-Particulate 7.E-10 2.E-04
          Homegrown Produce 7.E-08 2.E-03

Ingestion Total 1.E-06 3.E-01

Dermal Contact   
          Soil 2.E-08 8.E-01

Inhalation   
          Particulate 7.E-09 2.E-04
          Vapors (Indoor Air) 0.E+00 0.E+00

Inhalation Total 7.E-09 2.E-04

Total Child Risk 1.E-06 1.E+00
Residential Receptor

Total Receptor  Cancer Risk 2.E-06

Construction Worker
Ingestion
          Soil 2.E-08 5.E-03
          Inhaled-Particulate 4.E-10 8.E-05

Ingestion Total 2.E-08 5.E-03
 

Dermal Contact   
          Soil 6.E-10 2.E-02

Dermal Contact Total 6.E-10 2.E-02

Inhalation   
          Particulate 4.E-09 9.E-05
          Vapor (Outdoor Air) 0.E+00 0.E+00

Inhalation Total 4.E-09 9.E-05

Total Risk 3.E-08 2.E-02

Maintenance Worker
Ingestion
          Soil 9.E-07 3.E-02
          Inhaled-Particulate 3.E-08 1.E-03

Total 9.E-07 3.E-02

Dermal Contact   
          Soil 3.E-08 1.E-01

Inhalation   
          Particulate 3.E-07 1.E-03

   
Total Risk 1.E-06 2.E-01

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.
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Additional Limitations 
 
 



 
ADDITIONAL LIMITATIONS 

 
1. The observations described in this Report were made under the conditions stated herein.  The conclusions 

presented in the Report are based solely upon the services described therein and not on scientific tasks or 
procedures beyond the scope of described services or the time and budgetary constraints imposed by 
Client.  The work described in the Report was carried out in accordance with our Proposal and Associated 
Statement of Standard Terms and Conditions. 

 
2. In preparing the Report, Resource Controls has relied on certain information provided by state and local 

officials and other parties referenced therein and on information contained in the files of state and/or local 
agencies available to Resource Controls at the time of the site evaluation.  Although there may have been 
some degree of overlap in the information provided by the various sources, Resource Controls did not 
attempt to independently verify the accuracy or completeness of all information reviewed or received 
during the course of this site assessment. 

 
3. Observations and explorations were made of the site as indicated within the Report.  Where access to 

portions of the site were unavailable or limited, Resource Controls renders no opinion as to the presence 
of hazardous materials, asbestos, lead paint or oil, or to the presence of indirect evidence relating to the 
same, in that portion of the site or structure.  In addition, Resource Controls renders no opinion as to the 
presence of hazardous materials, lead paint, oil or asbestos or to the presence of indirect evidence relating 
to hazardous materials, oil, lead paint or asbestos, where direct observation of the interior walls, floor, or 
ceiling of a structure on a site was obstructed by objects or coverings on or over these structures. 

 
4. The purpose of this Report was to assess the physical and chemical characteristics of the subject site with 

respect to the presence in the environment of hazardous materials, lead paint, asbestos or oil.  No specific 
attempt was made to check the regulatory compliance of present or past owners or operators of the site 
with federal, state or local laws and regulations, environmental or otherwise. 

 
5. Except as noted within the text of this Report, no quantitative laboratory testing was performed as part of 

this evaluation.  Where such analyses have been conducted by an outside laboratory, Resource Controls 
has relied upon the data provided and has not conducted an independent third party evaluation of the 
reliability of this data. 

 
6. Chemical analyses performed for specific parameters during the course of studies have been used, in part, 

as a basis for determining the areas of environmental concern.  Additional chemical constituents not 
searched for may be present at the site.  Defined areas of environmental concern do not cover the 
potential additional constituents. 

 
7. Governmental agencies' interpretations, requirements and enforcement policies may impact the type and 

scope of any site remediation required for a site.   In addition, statutes, rules and regulations may be 
legislatively changed and inter-agency and intra-agency policies may be changed from present practice.  
If such changes occur, it may be necessary to re-evaluate their impact on the scope of any site remediation 
required. 

 
8. Any water level readings made in the test pits, borings and/or wells and were made under the conditions 

stated on the logs.  This data may have been reviewed and interpretations have been made in the text of 
this Report.  However, it must be noted that fluctuations in the level of groundwater may occur due to 
variations in rainfall, temperature and other factors different from those prevailing at the time 
measurements were made. 
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