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1. INTRODUCTION 
This baseline human health and ecological risk assessment (BRA) is a component of the 
remedial investigation (RI) for Hamilton/Labree Roads Groundwater Contamination 
Superfund Site. The site is located at the intersection of Hamilton Road and Labree Road, 
approximately 3 miles south of Chehalis, Washington (Figure 1-1). The primary objective of 
this BRA was to evaluate potential adverse health effects to humans and ecological receptors 
attributable to site-related contaminants. The results of the BRA will be used to support 
decisions regarding the necessity and extent of remediation and will aid in the selection of 
appropriate remedial technologies. The BRA was conducted in accordance with national and 
regional Environmental Protection Agency (EPA) guidance. The principal guidance 
documents consulted include the following: 

Human Health Risk Assessment 

• Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation 
Manual (Part A), Interim Final (United States Environmental Protection Agency 
[EPA] 1989).  

• Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation 
Manual (Part D, Standardized Planning, Reporting, and Review of Superfund Risk 
Assessments) (EPA 1998a).  

• Risk Assessment Guidance for Superfund: Volume I: Human Health Evaluation 
Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) (EPA 2004a).  

• Guidance for Data Usability in Risk Assessment (Part A). Final (EPA 1992a). 

• Calculating the Concentration Term (EPA 1992b)  

• Region 10 Supplemental Human Health Risk Assessment Guidance (EPA 1991a).  

• Human Health Evaluation Manual, Supplemental Guidance: “Standard Default 
Exposure Factors” (EPA 1991b). 

• Soil Screening Guidance: Technical Background Document (EPA 1996a).  

• Exposure Factors Handbook (EPA 1997c). 

• Child-Specific Exposure Factors Handbook (EPA 2002a). 

Ecological Risk Assessment 

• Guidelines for Ecological Risk Assessment (EPA 1998c). 

• Ecological Risk Assessment Guidance for Superfund: Process for Designing and 
Conducting Ecological Risk Assessments. (EPA 1997a).  

• Supplemental Ecological Risk Assessment Guidance for Superfund (EPA 1997d) 

• Wildlife Exposure Factors Handbook. (EPA 1993a).  

1.2 BACKGROUND 
This section describes the general approach used in the BRA to assess potential human or 
ecological health risks posed by contaminants at the Hamilton/Labree Roads Superfund Site 
(hereafter ‘Site’). Detailed descriptions of the Site, environmental sampling efforts, and 
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chemical fate and transport evaluations are contained in the Hamilton/Labree Roads 
Superfund Site Remedial Investigation Report (Parametrix 2006a).  

During previous investigations the Washington Department of Health, Washington 
Department of Ecology (Ecology) and EPA have identified two primary sources of 
contaminants at the Site: (1) releases from the property currently or formerly owned by the 
S.C. Breen Construction Company (Breen) and (2) releases from a source located east of the 
United Rentals building near Hamilton Road, which is referred to as the Hamilton Road 
Impacted Area (HRIA). The objectives of the BRA are to evaluate potential effects on 
receptors of: 

• Chemicals detected in soil and groundwater at the HRIA and Breen source areas,  

• Chemicals detected in groundwater migrating to areas downgradient and cross-
gradient of the source areas, and 

• Chemical detected in surface water and sediments in Berwick Creek associated with 
the source areas. 

1.3 ORGANIZATION 
The BRA is organized in to several sections: Human Health Risk Assessment (Section 2), 
Ecological Risk Assessment (Section 3), BRA summary (Section 4), and References 
(Section 5). Tables and figures cited throughout the document are provided at the end of the 
main body of this report. 

• Human Health Risk Assessment (Section 2). The initial subsections provide an 
evaluation and identification of contaminants of potential concern (COPCs) for 
human health. Following subsections characterize exposure, identify potentially 
exposed populations (i.e., receptors), identify exposure scenarios and pathways, and 
quantify exposure. Toxicity values for each COPC are identified and the potential 
health risks are characterized for each COPC, medium, and exposure pathway in the 
remaining subsections. 

• Ecological Risk Assessment (Section 3). The initial subsections provide an 
evaluation and identification of COPCs for ecological receptors. Subsequent 
subsections describe the problem formulation, identify species of concern, identify 
exposure scenarios and pathways, and quantify exposure. Effects values for each 
COPC and ecological receptor are identified and the potential risks are characterized 
for each COPC, medium, exposure pathway, and receptor in the remaining 
subsections. 

• Summary of the Baseline Risk Assessment (Section 4). This section provides a 
synthesis of the methods and results of the human health and ecological baseline risk 
assessments. 

• References (Section 5). The full references of all citations are provided in this 
section. 
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2. HUMAN HEALTH RISK ASSESSMENT 
This section is organized according to the steps that are used in conducting a human health 
risk assessment, which are: 

• Data Evaluation and Contaminant Screening 

• Exposure Assessment 

• Toxicity Assessment 

• Risk Characterization 

2.1 DATA EVALUATION AND CONTAMINANT SCREENING 
This section summarizes the available environmental data to be used for the BRA and the 
procedures used to select the COPCs for the Site. The methodology described herein reflects 
federal (EPA 1989) and regional (EPA 1991a, 1998b) risk assessment guidance. Selection of 
COPCs involves the following steps: 

• Initial data review and analyses; 

• Evaluation of chemical concentrations; 

• Comparison of chemical concentrations to risk-based screening benchmarks for 
human health. 

2.1.1 Database Organization 
Parametrix compiled a database of environmental data collected through various sampling 
programs for the project area. This database was used for both the human health and 
ecological risk assessments. The following describes the data sources used to develop the 
database and the actions undertaken to refine the data for use in the remedial investigations 
and this BRA. 

Data Sources: Databases and other files containing historic chemical and physical data were 
received from the previous EPA contractor (URS) and the Breen contractor, Farallon 
Consulting (Farallon). These databases and files contained data pertaining to contaminant 
evaluations conducted between 1993 and 2004 on or in the vicinity of the Breen Property and 
the HRIA by Ecology and contractors, EPA Region 10 and contractors, and Breen and 
contractors. In addition, a file search was completed at Ecology’s Southwest Regional Office 
to obtain any relevant data reports and other information not previously included in the 
databases and files. 

Data Reduction and Organization: A master database was produced from all available data 
sources as described in Parametrix (2006b). Laboratory references and original source names 
were added in order to track the data to reports. Other identifiers necessary to review the data 
were added from reports if missing from the original data source (such as matrix or sample 
type). Only data that would be comparable between all original data sources was included in 
the master database. Duplication of records was checked after all data had been loaded. 
Duplicates were determined by comparing records by sample ID, chemical name, date 
sampled, and result. Other parameters were standardized including matrix, sample type, and 
lab identifiers. The data was further compared against reports to assess completeness and 
accuracy of master data set. A summary of the data by investigator and media type present in 
the current project database is presented in Table 2-1. 
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2.1.2 Data Evaluation 
The available environmental data were reviewed for validity and usability for the RI and 
BRA and detailed by Parametrix (2006b). This effort primarily consisted of reviewing the 
data quality evaluations included in the third-party investigation reports. These reviews did 
not constitute an attempt to re-validate any of the third-party data; however, in several cases, 
available quality control (QC) data were evaluated to confirm data quality where information 
was limited. Data quality evaluations for the identified relevant historical Site investigations 
were reviewed and summarized to assess the usability of the data for completing the Site RI 
and BRA. In general, most historical data were found to be acceptable for use in preparation 
of the RI and BRA. Several instances of rejected data were identified and these results were 
excluded from further evaluation and removed from the comprehensive database (Parametrix 
2006c). In addition, data obtained from previous EPA contractors and Farallon were collected 
specifically for conducting remedial investigations, following data quality objectives that 
were reviewed and approved by EPA. Thus, the currently available database is considered 
adequate for characterizing contamination at the Site. Available data is also adequate for 
evaluating risks to human and ecological health. However, sediment data collected in 
Berwick Creek is of a limited nature (i.e., few samples were collected downgradient of 
source areas), thus there is some uncertainty in the risk assessments for pathways associated 
with these sediments. 

2.1.3 Selection of Chemicals of Potential Concern 
The available data consists of chemical concentrations (primarily volatile organic 
compounds) identified in soil, groundwater, surface water and sediments. Data within each 
medium were organized according to geographic location in association with source areas. 
For example, locations on the Breen property were grouped, locations within the HRIA were 
grouped, and locations downgradient of the source areas were grouped. Table 2-2 presents 
the sampling locations by geographic area and medium. Specific sample locations are 
presented in the RI (Parametrix 2006a), while the general geographic areas used to define 
exposure are presented in Figure 2-1.  

All analytes detected at least once in any medium were included in a risk-based screening for 
identifying COPCs at the Site. The screening procedures follow the conservative approaches 
for human health risk assessment recommended by national and regional EPA guidance 
(1989, 1991a). The COPC screening procedures are summarized below: 

1. Analytical data were summarized by geographical area (Upgradient, HRIA, Breen, 
and Downgradient) and medium (groundwater, soil, surface water, and sediment). 

2. Summary statistics were calculated for each analyte consisting of the minimum and 
maximum detected concentrations, the range of detection limits, and the frequency 
of detection (Tables 2-3, 2-4, and 2-5). 

3. Analytes were excluded from further analysis if they were never detected or 
detected at a frequency of less than 5% (when at least 20 samples were collected), 
unless these chemicals were specifically associated with volatile organic compounds 
indicative of the source areas.  

4. If a chemical was detected at a frequency (FOD) at or greater than 5%, then it was 
considered a suspected COPC and compared to available risk screening benchmarks 
using the maximum detected concentration.  
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5. Human health risk screening benchmarks consisted primarily of EPA Region 9 
Preliminary Remediation Goals (PRGs) (EPA 2004b) as recommended by EPA 
Region 10 (EPA 1991a). Specifically, residential soil and tap water PRGs were 
utilized. Contaminants detected at or above a FOD of 5% in all media were screened 
using a screening benchmark corresponding to an excess lifetime cancer risk of 
1×10-6 for carcinogens or an HQ of 0.1 for noncarcinogens. For analytes in 
groundwater without PRGs, EPA Maximum Contaminant Levels (MCLs) or 
Ecology Model Toxics Cleanup Act (MTCA) B cleanup levels were used to screen 
contaminants (EPA 2002c, Ecology 2006). For analytes in surface water, EPA 
National Recommended Water Quality Criteria (water plus organism value) or 
Ecology MTCA B cleanup levels were used to screen contaminants (EPA 2006a; 
Ecology 2006). Risk screening benchmarks are presented by analyte within 
Tables 2-3, 2-4, and 2-5.  

6. A COPC was identified for human health if the maximum measured concentration 
exceeded the appropriate risk screening benchmark.  

The chemical summary and contaminant screening for each medium are presented in 
Tables 2-3 through 2-5 and summarized below: 

Upgradient area: Only one chemical (n-propylbenzene) was detected above an FOD of 5% 
in groundwater or soil at upgradient sampling locations. The maximum concentration of n-
propylbenzene did not exceed health based risk benchmarks. Volatile organic compounds 
(e.g., tetrachloroethene [PCE] or trichloroethene [TCE]) were generally not detected in 
upgradient areas, suggesting these sampling locations are not affected by the contaminant 
spills located at the HRIA and Breen exposure areas. Therefore, no further analysis of the 
upgradient area was conducted. 

HRIA area: Three volatile organic chemicals (PCE, TCE and cis-1,2-DCE) were detected in 
groundwater above a FOD of 5% and exceeded risk screening benchmarks. In addition to 
VOCs, nutrients and gasoline were detected >5% in a limited number of samples. Nitrate and 
sulfate did not exceed risk based benchmarks and were not further evaluated. Gasoline was 
detected in one sample (sample location GP-1) which exceeded the risk screening 
benchmark. Since, gasoline has not been widely examined at the HRIA site and has not been 
associated with PCE spills, gasoline was not evaluated further in the BRA. 

Eight VOCs were detected in HRIA soils at a FOD >5%, but only PCE exceeded risk based 
benchmarks. Several inorganic compounds were also evaluated in a limited number of soil 
samples. These compounds were either compared to Washington State background 
concentrations (Ecology 1994) or risk based benchmarks. Most inorganics did not exceed 
background concentrations (Al, As, Be, Cd, Cr, Fe, Pb, Mn, Hg, and Ni) or risk based 
benchmarks (Ba, Co, Cu, Se, and Zn). Several inorganics (Ca, Mg, K, and Na) did not have 
risk screening benchmarks and are considered essential nutrients, thus were not considered 
for analysis in the BRA. Antimony and thallium exceeded EPA Region 9 PRGs only when 
the benchmark was adjusted to reflect the desired screening HQ of 0.1, the maximum values 
did not exceed and HQ of 1.0. Thus, antimony and thallium are not further evaluated. Finally, 
the maximum concentrations of vanadium (96.6 mg/kg) slightly exceeded the risk 
benchmarks at an HQ of 1.0 (78 mg/kg). Inorganic chemicals in soil are not clearly 
associated with spills of PCE at the HRIA site and represent minimal risk to human health, 
thus they were not evaluated further in the BRA.  
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Breen area: Seven VOCs were detected in groundwater above a FOD of 5%, and five of 
these exceeded risk based benchmarks (cis-1,2-DCE, methylene chloride, PCE, TCE, and 
vinyl chloride). The sample data for the Breen area for methylene chloride was associated 
with blank contamination, and this compound is a common laboratory contaminant. 
Therefore, estimates of methylene chloride may be due to laboratory contamination, 
however, this chemical was evaluated in the BRA. Thirteen VOCs were detected in Breen 
soils above a FOD of 5%, and cis-1,2-DCE and PCE exceeded risk screening benchmarks. A 
few petroleum organics were detected in a limited number of soil samples, and only gasoline 
(120 mg/kg) was found above risk screening benchmarks (100 mg/kg). Petroleum organics 
were evaluated at the Breen site on a limited basis and are not specifically associated with 
PCE leaks or spills, thus these were not further evaluated in the BRA. 

Downgradient area: Five VOCs were detected above a FOD of 5% in groundwater, and four 
exceeded risk screening benchmarks (cis-1,2-dichlroethene, PCE, TCE, and tetrahydrofuran). 
Several inorganics and diesel were sampled on a limited basis, and most of these did not 
exceed a FOD of 5% or applicable risk based screening benchmarks. Inorganic compounds 
that exceeded risk based benchmarks or did not have risk based benchmarks were Ca, Cl, K, 
Fe, Mn, and nitrite. While the maximum concentration for iron exceeded the EPA R9 PRG at 
an HQ of 0.1, it did not exceed at an HQ of 1.0. Therefore, since most of these compounds 
are essential nutrients and not associated with PCE spills, they were not further evaluated in 
the BRA. 

Eleven VOCs were detected at a FOD of >5% in downgradient soils, and only PCE exceeded 
risk based benchmarks. 

Berwick Creek: Four VOCs were detected in surface water at a FOD >5%, and cis-1,2-
dichlorothene, TCE and PCE exceeded risk based benchmarks. PCE was the only chemical 
evaluated in Berwick Creek sediments and did exceed risk based benchmarks. 

The primary COPCs included VOCs associated with PCE spills and releases at the HRIA and 
Breen sites. A limited number of samples were analyzed for inorganic constituents and 
petroleum organics (e.g., gasoline), and in a few instances these samples exceeded a FOD of 
5% and/or relevant screening values. Inorganics and petroleum organics have not been 
associated with VOC contamination and thus are not evaluated further in the human or 
ecological risk assessments. The COPCs of concern to human health at the HRIA, Breen and 
downgradient areas identified from the risk screening and evaluated in the following sections 
of the BRA are as follows: 

• Cis-1,2-Dichloroethene (cis-1,2-DCE) 

• Methylene Chloride 

• Tetrachloroethene (PCE) 

• Tetrahydrofuran 

• Trichloroethene (TCE) 

• Vinyl chloride 

These four COPCs were evaluated for all receptors, exposure pathways and exposure areas 
where they were detected at least once. These aforementioned COPCs were never detected in 
the upgradient exposure area, thus, the upgradient area is not further examined in the human 
health or ecological risk assessments. 
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2.2 EXPOSURE ASSESSMENT 

2.2.1 Site Conceptual Model 
The preliminary step in the exposure assessment is the development of a conceptual site 
model (CSM), which identifies potential human receptors and exposure pathways at the site 
on the basis of land and groundwater uses. The CSM is an important preliminary step in the 
exposure assessment portion of a risk assessment (EPA 1989). In this section, potential 
human receptors and potentially complete exposure pathways are identified at the Site. The 
CSM (Figure 2-2) schematically presents the relationship between chemical sources and 
receptors at source areas and non-source areas at the site, and identifies potentially complete 
and significant pathways through which receptors may be exposed to the COPCs. This is 
accomplished by considering such important site characteristics as the source of the chemical 
release, depth to the water table, distribution of chemical detections, chemical fate and 
transport, current and possible future land use at the site and adjacent area, and groundwater 
use. The CSM was developed in consideration of site and exposure characteristics described 
in the following sections. 

2.2.2 Summary of Exposure-Related Site Characteristics 
The site conceptual model was developed based on site characteristics discussed below. 
These characteristics were utilized to identify hypothetical receptors and potentially complete 
soil, groundwater, surface water, and sediment exposure pathways for quantitative risk 
characterization: 

• The groundwater in the shallow aquifer has been impacted by chemical releases that 
include PCE and degradation products (chlorinated volatile organic compounds 
[VOCs]) from sources at the Breen Property and HRIA. 

• Shallow soil at the Breen Property is impacted by VOCs. 

• Shallow and deep soil at the HRIA is impacted by VOCs. 

• Potential impacts to surface water bodies (e.g., Berwick Creek) include releases of 
VOCs from source areas to surface water and sediment. 

• Groundwater in the shallow aquifer has been extracted in the past for domestic, 
drinking water, and agricultural uses. However, households and other properties with 
impacted private water supply wells are now connected to non-impacted municipal 
water supplies.  

• Current land use at the Site includes commercial, residential, and agricultural. The 
Breen Property and HRIA and non-source area between the two are expected to 
remain commercial in use. The downgradient non-source area is within Lewis 
County and may be developed for low-density rural-residential use. Future land use 
is not expected to differ from current use. 

• Homes in the non-source areas downgradient of the Breen Property and HRIA were 
assumed to be residential receptor locations. 

2.2.3 Exposure Populations 
Exposure populations (i.e., human receptors) are those people who may be exposed to 
impacted media at or near the Site. Categories of receptors may include: residents, 
commercial/industrial workers, recreators, and construction/utility workers. Generally, the 
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receptors associated with the greatest potential exposure to impacted media are ultimately 
identified for quantitative evaluation, along with additional scenarios to provide an estimate 
of risks associated with different land uses.  

Receptors are identified for each area of the site based on land use and potential exposure 
(summarized in Table 2-6) and defined as follows: 

Breen Property and HRIA: 

• Current/future indoor commercial/industrial worker. This adult receptor was assumed 
to work full-time indoors at a building on the property and to engage in 
administrative and warehouse-related activities. This receptor was assumed to spend 
a minimal portion of their day outdoors. Therefore, indoor exposure was assumed to 
encompass 8 hours daily. 

• Current/future construction/utility worker. In the event of future redevelopment of 
the property, a construction worker would work at the property for a short period of 
time, or visit sporadically to maintain underground utility lines. Because construction 
and utility activities may likely involve excavation, construction worker receptors 
may spend a portion of their time at the site working in a trench. 

Downgradient Non-source Areas of Site: 

• Current/future resident receptor (adult and child). This receptor was assumed to be an 
adult or child living at a single-family dwelling downgradient of both Breen Property 
and the HRIA. The residences and other properties in this area are currently 
connected to non-impacted municipal water supplies, however, it is possible that 
future groundwater wells could be introduced.  

Berwick Creek Near or Downgradient of Source area: 

• Current/future recreational receptor (child). This receptor was assumed to be a child 
living near the Site with the potential to play in the surface waters or sediments of 
Berwick Creek near or downgradient of the source areas.  

2.2.4 Exposure Pathways  
Potentially complete and significant exposure pathways for the receptors are identified in this 
section. An exposure pathway is a mechanism by which receptors are assumed to contact 
COPCs. EPA (1989) describes a complete exposure pathway in terms of four components:  

• A source and mechanism of chemical release (e.g., a release of COPCs to the 
subsurface) 

• A retention or transport medium (e.g., groundwater) 

• A receptor at a point of potential exposure to a contaminated medium (e.g., 
commercial worker in an onsite building located above the groundwater plume) 

• An exposure route at the exposure point (e.g., inhalation of vapors). 

If any of these four components are not present, then a potential exposure pathway is 
considered incomplete and is not evaluated further in a risk assessment. If all four 
components are present, a pathway is considered complete. Following is a discussion of 
exposure pathways by exposure medium.  

Soil: Exposure to chemicals in soil at the HRIA and Breen Property may occur through direct 
contact with soil (i.e., incidental ingestion and dermal contact), and outdoor vapor inhalation 
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(Figure 2-2). Ingestion and dermal contact may occur during outdoor activities such as 
maintenance by outdoor commercial/industrial worker receptors, and construction or utility 
maintenance activities, including soil excavation and trench work, by construction/utility 
worker receptors. VOCs have been detected at low frequencies in the 0 to 10 feet bgs depth 
interval at the Breen Property and the HRIA. Therefore, direct contact with soil (i.e., 
incidental ingestion and dermal contact) is a complete exposure pathway for these two 
receptors. Residential or recreational receptors are not expected to frequently visit these 
locations, therefore HRIA or Breen soil exposure was not considered a complete pathway for 
residential/recreational receptors. 

Volatile chemicals present in the vapor phase in vadose soil (i.e., the zone between land 
surface and the water table within which the moisture content is less than saturation) may 
migrate upwards through the soil column, and enter ambient air, where the receptors could 
inhale vapors. Therefore this is a potentially complete pathway for all hypothetical receptors 
at the source areas. Outdoor air pathways were quantitatively evaluated in the BRA. The 
outdoor soil vapor inhalation pathway was evaluated for the outdoor commercial worker and 
construction/utility worker receptors by modeling potential soil vapor emissions in soil at the 
Breen and HRIA areas.  

Groundwater: Exposure to chemicals in groundwater may occur through drinking or direct 
contact with groundwater (e.g., when groundwater is used as a domestic water supply) and 
through vapor inhalation (Figure 2-2). Direct (e.g., dermal) contact with shallow groundwater 
by a construction worker receptor during excavation activities is unlikely due to the depth to 
the water table (12 to 15 feet bgs).  

The most significant current groundwater exposure pathway is inhalation of vapors from 
passive diffusion. As mentioned above, some of the VOCs in groundwater may migrate 
upwards through the soil column, and enter either overlying structures or ambient air, where 
the receptors could inhale vapors. Thus, this is a potentially complete pathway for all 
hypothetical receptors. The indoor vapor inhalation pathway from groundwater was therefore 
be quantitatively evaluated at the Breen Property, HRIA and downgradient, non-source area 
for the indoor commercial worker and resident receptors. The groundwater data (all depths) 
were grouped for evaluation for source areas (HRIA and Breen), while downgradient 
groundwater data was evaluated on a well-by-well basis to represent a range of exposures for 
existing or potential individual households.  

Surface Water and Sediment. Child residents at the site could visit Berwick Creek for 
wading and other recreational activities that result in exposure to chemicals in surface water 
or sediments (Figure 2-2). The receptor to be evaluated for this pathway was assumed to be a 
child residing near Berwick Creek. Exposure frequency of recreational receptors is likely 
low, and the dynamic nature of surface water reduces the likelihood that exposures would 
occur. However, a recreational scenario for surface water in Berwick Creek was 
quantitatively evaluated. Consistent with RAGS Part A (EPA 1989), incidental ingestion of 
and dermal contact with surface water and sediments while swimming were quantified. This 
is highly conservative, considering the creek is likely too shallow to swim.  

Summary of Potentially Complete Exposure Pathways. Exposure pathways proposed for 
quantitative evaluation in the BRA for the hypothetical receptors are summarized below by 
exposure area (Table 2-6). 
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Breen Property and HRIA: 

• Current/future indoor commercial/industrial worker: 

 Inhalation of vapors from the subsurface (soil and groundwater) in outdoor or 
indoor air (passive diffusion) 

 Ingestion of groundwater in the shallow aquifer as drinking water. 

• Future construction/utility worker: 

 Incidental soil ingestion and dermal contact. 

 Inhalation of vapors from the subsurface soil in outdoor air. 

Downgradient Non-source Areas: 

• Current/future resident receptor (adult and child): 

 Inhalation of vapors from the subsurface (shallow groundwater) in indoor air 
(passive diffusion). 

 Ingestion and dermal contact with groundwater in the shallow aquifer as drinking 
water. 

Berwick Creek: 

• Incidental ingestion and contact with surface water or sediments during recreation in 
Berwick Creek. 

2.2.5 Quantification of Exposure 
This section describes the calculation of potential exposure to COPCs through the identified 
exposure pathways. Estimates of chemical intake are based on exposure point concentrations 
(EPCs) and on the estimated magnitude of exposure to contaminated media. The available 
data for each of the COPCs was grouped for each exposure area in order to estimate a 
reasonable maximum exposure (RME). Generally, exposure point concentrations were 
estimated by calculating the 95% upper confidence level (95%UCL) using the EPA statistical 
software tool ProUCL (V3.0). This tool evaluates the distribution of each data set and 
recommends the appropriate model for use in estimating the 95%UCL. When sample sizes 
were less than 10, the maximum value was used to represent the RME. Consistent with EPA 
(1989) guidance, half the detection limit was calculated for those analytes that were non-
detected. Exposure point concentrations are presented in Tables 2-7a, 2-7b, and 2-7c. Table 
2-7a presents the EPCs for groundwater, soil, surface water and sediment for HRIA, Breen 
and Berwick Creek receptors. Table 2-7b presents the well-by-well groundwater EPCs for 
downgradient residents. 

2.2.5.1 EPCs for HRIA and Breen Exposure Areas 
The EPCs for the HRIA and Breen exposure areas were modeled based upon grouping the 
contaminant data by media for each of the COPCs. Each of these sites is characterized by a 
number of samples collected within a relatively small geographic proximity (Figure 2-2). 
Therefore, available soil and groundwater data were grouped and utilized in the calculation of 
the 95%UCL. All available data for soils were grouped based on exposure pathway. Surface 
and subsurface soil data (< 15 ft) was grouped and used to estimate 95%UCLs for exposure 
to soil via incidental ingestion or dermal contact. Commercial/construction workers are 
anticipated to only be exposed to this layer of soil during site-related activities. Outdoor air 
inhalation EPCs were calculated utilizing the entire soil data set, including all depths. 
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Likewise, for drinking water and indoor air exposure pathways, the entire groundwater data 
set was used in the 95%UCL calculation to represent potential exposure to either 
concentrations in the shallow or deep aquifers. The estimated 95%UCLs and statistical 
information are presented in Tables 2-7a and 2-7c. 

2.2.5.2 EPCs for Berwick Creek 
The EPCs for Berwick Creek were modeled based upon grouping surface water and sediment 
data. No surficial sediment data were collected from Berwick Creek. However, URS (2004) 
collected sediment/soil cores (0 – 12 ft) from the creek bed to characterize the source area at 
the HRIA. This sediment/soil data was used as a conservative surrogate for surface sediments 
since the surrogate contains some of the bedded sediment layer as well as deeper 
contaminated soils that may leach to the overlying surface sediment. Sediment samples were 
collected at and within several hundred feet of the suspected PCE spill area. PCE 
concentrations at the center (0.1 – 5220 mg/kg) of the suspected source were several orders 
of magnitude higher than concentrations downstream (non-detected - 0.0887 mg/kg), 
suggesting a small localized contaminated stretch of the creek sediments. The EPCs for 
Berwick Creek were separated into two data sets (1) containing all data to represent the 
HRIA area and (2) only downstream data representing sediment concentrations downstream 
of the source area (see Table 2-7a and 2-13 for data summary). Exposure concentrations were 
calculated for surface water and sediment exposures using a 95%UCL on the available data. 
The estimated 95%UCLs and statistical information are presented in Table 2-7a. 

2.2.5.3 EPCs for Downgradient Exposure Areas 
The EPCs for downgradient exposure areas were modeled by grouping the contaminant data 
for each groundwater well on a well-by-well basis. This method was utilized because (1) 
each groundwater well represents an individual residence (current or future) and (2) 
groundwater wells are often not within close proximity. For each groundwater well all 
available data (i.e., all depths) were utilized to calculate the 95%UCL. Numerous 
groundwater well data sets were comprised of less than 10 samples, thus in these cases the 
maximum measured concentrations was used as the EPC. The estimated 95%UCLs for each 
downgradient groundwater well is presented in Table 2-7b. 

2.2.5.4 Vapor Inhalation Pathways 
This section provides discussion of the methods used to estimate EPCs for (1) vapor intrusion 
into outdoor air and (2) vapor intrusion into indoor air: 

Vapor emissions to outdoor air from soil. To evaluate vapor concentrations in outdoor air 
the soil-to-air volatilization factor (VF) approach described by EPA (1996a) was used to 
derive outdoor air EPCs resulting from volatilization of VOCs from soil. VOCs are defined 
as those compounds having a molecular weight of less than 200 grams per mole and a 
unitless Henry’s Law constant greater than 1 × 10-5 (EPA 1996a). The chemical-specific VF 
is applied to the soil EPCs (i.e., soil EPC * 1/VF) to calculate air concentrations of vapors for 
volatile COPCs. VFs reported in the EPA, Region 9, PRGs were verified and applied (EPA 
2004b) to the soil EPCs calculated for the HRIA and Breen exposure areas. 

Vapor Intrusion to Indoor Air. This section discusses the approach used for estimating 
EPCs in indoor air resulting from volatilization from the subsurface groundwater. A primary 
exposure pathway for both current and future hypothetical receptors at or downgradient of 
the Site is inhalation of volatile chemicals present in the groundwater that migrate to indoor 
air. The Johnson and Ettinger (2002d, 2004c) model was used to estimate volatilization to 
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indoor air (i.e., indoor air concentrations). The latest version of the Johnson and Ettinger 
(J&E) groundwater model (V3.1 02/04) was utilized in this assessment. 

The J&E model predicts migration of vapors from either subsurface soil or groundwater into 
buildings located directly above (slab-on-grade or basement construction) the source of 
VOCs. The J&E model is one-dimensional and considers both diffusive and convective vapor 
transport. Molecular diffusion is the process that drives vapors from chemicals in soil to 
gather at the soil surface. Convection then leads vapors into subsurface structures in response 
to a pressure differential created by negative pressure in a building. The J&E model has been 
qualitatively validated by comparison to other models and case histories (EPA 2002d, 
2004c).  

The assumptions and limitations of the EPA J&E models are summarized in the user’s guides 
to these models (EPA 2002d, 2004c). The most important assumptions are that all vapors 
originating below the building will enter the building through cracks and seams in the floor. 
The J&E is a one-dimensional model that assumes vapor diffusion is the dominant transport 
mechanism for contaminants in the subsurface. It does not account for lateral transport and 
downward percolation, nor chemical transformation processes such as biodegradation and 
hydrolysis.  

Inputs to the model include the EPCs in groundwater, physical properties of the vadose zone, 
structural properties of the building (e.g., building dimensions and air exchange rate), and 
chemical-specific properties. Default building properties for a standard-sized building, 
default soil geotechnical parameters, and chemical-specific physical properties for select 
chemicals are available in the EPA model spreadsheets. Where possible, these were replaced 
by site-specific parameters. Parameter assumptions that were revised from EPA defaults are 
described below and presented in Table 2-8: 

• Groundwater temperature: The EPA default value is 10°C. The average 
groundwater temperature measured throughout the Site was 11.9°C, and this value 
was substituted in the J& E model.  

• Depth to bottom of enclosed space floor: The EPA default for slab on grade or 
basement scenarios are 15 and 200 cm, respectively. These default values were 
applied in the model for industrial (HRIA or Breen) and residential (downgradient) 
evaluations, respectively. 

• Depth to the water table: The depth to groundwater across the site averages 12 to 
15 feet below ground surface (URS 2004, Farallon 2003). Generally, depth to water 
equals the thickness of the silt-shallow saturated zone interface (14 feet below 
ground surface). Therefore, a conservative estimate of the depth to the groundwater 
table of 14 ft (427 cm) was applied to all model estimates. 

• Soil type: The soil layer from the surface to the groundwater table is predominantly 
comprised of silt and is generally consistent throughout the Site (URS 2004, Farallon 
2003). Therefore, the soil strata type used in the model was silt (SI). No empirical 
estimations of bulk density, soil porosity or other soil parameters were characterized 
throughout the Site. Therefore, the default soil properties for silt as provided by the 
J&E model were applied to all model estimates. 

• Enclosed space length, width and height: The EPA default (1000 x 1000 x 366 cm) 
for residential buildings were employed for all downgradient residential evaluations. 
Dimensions for buildings located on the HRIA and Breen properties were estimated 
based on maps and details provided in the available environmental investigations. 
Indoor air contaminant concentrations were modeled for five unique buildings 
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located on the HRIA (main and maintenance buildings of the United Rentals 
Company) and Breen properties (buildings A, B and C). 

All other model parameters were consistent with EPA defaults. The groundwater 
concentrations and associated indoor air concentrations estimated from the J&E models are 
presented in Table 2-7c. 

2.2.6 Receptor Intake Assumptions 
Exposure assumptions are values used to quantify the assumed exposure to chemicals 
detected in soil and groundwater. These assumptions include parameters needed to estimate 
chemical intake and include physiological parameters such as bodyweight or breathing 
volumes, times of exposure and rates of contact with contaminated media. Assumptions are 
either general and correspond to all the hypothetical receptors evaluated (e.g., averaging 
time), or receptor- and pathway-specific (e.g., body weight and inhalation rate). Exposure 
assumptions were developed for the RME scenario, described by EPA (1989) as the “highest 
exposure that can be reasonably anticipated to occur.” Risk assessments are intended to be 
conservative to protect human health and are, therefore, generally intended to overestimate 
potential chemical exposure.  

Exposure intake assumptions were compiled from a variety of EPA sources:  

• Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation 
Manual (Part A), Interim Final (United States Environmental Protection Agency 
[EPA] 1989).  

• Risk Assessment Guidance for Superfund: Volume I: Human Health Evaluation 
Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) (EPA 2004a).  

• Exposure Factors Handbook (EPA 1997c) 

• Child-specific Exposure Factors Handbook (EPA 2002a)  

• Region 10 Supplemental Human Health Risk Assessment Guidance (EPA 1991a)  

• Human Health Evaluation Manual, Supplemental Guidance: “Standard Default 
Exposure Factors” (EPA 1991b) 

• Interim Guidance: Developing Risk-Based Cleanup Levels at Resource Conservation 
and Recovery Sites in Region 10 (EPA 1998b)  

Exposure intake assumptions, references and exposure calculations used in the BRA are 
presented in Table 2-9.  

2.2.7 Dose Estimation 
To estimate intakes, exposure assumptions and EPCs were combined mathematically in dose 
equations specific to each exposure pathway. These standard equations are consistent with 
those provided in EPA guidance (EPA 1989). The estimated intake is also referred to as the 
chronic daily intake, which corresponds to exposure greater than 7 years (EPA 1989). For the 
construction worker receptor and child recreational scenario, subchronic daily intakes were 
estimated using subchronic RfDs for noncancer health effects, where available. 

Chemical intakes and risk estimates were developed for cancer effects and noncancer effects, 
using the “averaging time” (AT) to differentiate the two endpoints. The averaging time is the 
time period over which the intake is averaged to yield a “daily intake” in units of mg/kg-day. 
For cancer effects, the carcinogenic averaging time (ATc) equals an assumed lifetime of 70 
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years. For noncancer effects, the noncarcinogenic averaging time (ATn) equals the receptor’s 
exposure duration (i.e., the duration over which the receptor is exposed to the contaminated 
media).  

The general equation to estimate a chemical intake is: 

Intake = EPC * ED * EF * IR 
BW * AT 

Where: 

 Intake = Dose in milligrams per kilogram-day (mg/kg-day) 
 EPC = medium-specific exposure point concentration (i.e., soil or air) 
 ED = exposure duration (years) 
 EF = exposure frequency (days per year) 
 IR = intake rate (e.g. soil ingestion rate, inhalation rate, or dermal surface area)  
 BW = body weight (kilograms) 
 AT = averaging time (days; ATn or ATc). 

The dose equations and exposure parameters are specified in Table 2-9.  

Dermal exposure to VOCs in soil, sediment or water was estimated following the equations 
and assumptions summarized in EPA’s dermal exposure guidance (EPA 2004a). Dermal 
exposure to soil is a function of body surface area, soil adherence and contaminant dermal 
absorption. Generally, default exposure parameters (Table 2-9) outlined by EPA (2004a) 
were employed in the BRA using the equation below: 

DA  =  C * CF * AF * ABS 

Where: 

DA  = Absorbed dose per event (mg/cm2-event) 
C  = Concentration in soil (mg/kg) 
CF = Conversion factor (10-6 kg/mg)  
AF = Adherence factor of soil to skin (mg/cm2) 
ABS = Dermal absorption fraction (unitless) 

Dermal exposure to water is a function of body surface area, contaminant dermal absorption 
and duration of the event. Estimation of dermal absorption of VOCs from water was 
calculated following the equations and guidance in EPA 2004a, as shown below: 

If tevent < t* then: DA = 2 FA * Kp * Cw * ((6τevent * tevent)/π))1/2 

If tevent > t* then: DA = FA * Kp * Cw * [(tevent/(1 + B)) + 2τevent * ((1 + 3B + 3B2)/(1 + B)2)] 

Where: 

 DA = absorbed dose per event (mg/cm2-event) 
 FA = fraction absorbed water (unitless) 
 Kp = dermal permeability coefficient (cm/hr) 
 Cw = concentration in water (mg/cm3) 
 τevent = lag time per event (hr/event) 
 tevent = event duration (hr/event) 
 t* = time to reach steady state (hr) = (2.4 τevent) 
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 B = dimensionless ratio of the permeability coefficient of a compound through the 
stratum corneum relative to its permeability coefficient across the viable 
epidermis. 

2.3 TOXICITY ASSESSMENT 
Potential toxic effects of chemicals are generally classified as carcinogenic (i.e., cancer-
causing), or noncarcinogenic (i.e., noncancer health effects). These endpoints are separately 
quantified in risk assessments as cancer risks and noncancer health effects, respectively. 
Toxicity values numerically express the magnitude of potential toxic effects of chemicals. 
Reference doses (RfDs) are used to quantify noncancer health effects, and cancer slope 
factors (CSFs) are used to quantify cancer risks. Both cancer and noncancer endpoints may 
be evaluated for carcinogenic chemicals depending on the chemicals’ toxic effects and 
availability of RfDs.  

As recommended by EPA (1989), toxicity values were obtained from the following sources, 
in the order provided below, for the BRA: 

• Integrated Risk Information System (IRIS) (EPA 2006b) 

• Health Effects Assessment Summary Tables (EPA 1997b) 

• National Center for Environmental Assessment (NCEA) and other sources as cited in 
the EPA Region 9 PRGs (EPA 2004b). 

RfDs and CSFs are pathway-specific and are provided for both ingestion and inhalation 
pathways, as available and applicable. Reference concentrations (RfCs) are also provided 
specifically for inhalation pathways. In the absence of RfDs specific to the dermal route of 
exposure, oral RfDs are used as recommended by EPA (1989). Where oral but not inhalation 
RfDs are available, route-to-route extrapolations were conducted, where the inhalation RfD 
was assumed to be equal to the oral RfD.  

RfDs are provided by EPA for chronic and subchronic exposure, which correspond to 7 years 
or more exposure, and less than 7 years, respectively. Chronic RfDs were used to evaluate 
child receptors and adult receptors with greater than 7 years exposure duration (i.e., resident 
and commercial worker receptors). Subchronic RfDs (RfDs), where available, were used to 
evaluate the utility worker receptor and the recreator scenario. The available toxicity values 
for the COPCs identified at the site are summarized in Tables 2-10a through 2-10d. 

2.3.1 Evaluation of Acute Health Effects 
In addition to chronic and sub-chronic toxicity, acute inhalation risks were evaluated for 
indoor air estimates in the BRA. Acute inhalation standards were compiled (Table 2-10e) for 
occupational receptors from the National Institute of Occupational Safety and Health Pocket 
Guide to Environmental Hazards (NIOSH 2005) and California Office of Environmental 
Health and Hazard Assessment (CalEPA 2000). Occupational acute toxicity values represent 
the maximum concentration that a person can be exposed to a contaminant during a typical 
work week. Acute reference exposure levels (RELs) developed by California EPA 
(CalEPA 2000) are concentrations of an analyte in air that is unlikely to cause adverse effects 
in a human population, including sensitive subgroups (such as children), based on 
intermittent exposure to that concentration for one hour. Acute RELs are intended to protect 
individuals who live or work in the vicinity of emissions of the analytes in question 
(CalEPA 2000). Estimated indoor air EPCs were compared to the available acute toxicity 
values to determine if acute exposure suggests adverse health effects. 
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2.4 RISK CHARACTERIZATION 
Risk characterization is the combination of the exposure assessment and toxicity assessment 
to estimate potential noncancer or cancer risks for the various receptors and pathways 
evaluated. Noncancer health effects are quantified using a hazard quotient (HQ). HQs are 
derived by comparing the noncancer intake to the corresponding noncancer reference dose 
(i.e., ratio of dose to RfD). A hazard index (HI) is the sum of HQs for one pathway or the 
sum of HIs for all pathways. HQs and HIs were estimated as described below.  

• An HQ was estimated for each COPC for a given pathway and receptor. 

• HQ = RME / RfD  

• HQs were summed across pathways for each COPC to provide a HI representing the 
total estimated noncancer hazard from that chemical.  

• In addition, HIs were calculated for those COPCs with the same toxic endpoint 
and/or mechanism of action.  

• The resulting HI was then compared to the agency-recommended target HI of 1.0 
(EPA 1989). An HI less than or equal to 1 indicates that adverse noncancer health 
effects are not anticipated for the given receptor under the exposure conditions 
evaluated.  

Cancer risks were estimated for each receptor as described below.  

• Theoretical lifetime excess cancer risk = RME * CSF. 

• An excess lifetime cancer risk (i.e., the probability of developing cancer) was 
estimated for each COPC for a given pathway and receptor. The lifetime cancer risk 
is typically presented as a probability (e.g., 1x10-4, 1x10-5, 1x10-6). These 
probabilities correspond to 1 excess cancer per 10,000, 1 excess cancer per 100,000, 
and 1 excess cancer per 1,000,000, respectively. 

• The resulting cancer risk was then compared to the risk range of 1x10-4 – 1x10-6, 
which is the typical range that is used to aid in risk management decisions (EPA 
1991c). 

2.4.1 Presentation of Risk Results 
The following sections describe the results of the risk assessment by exposure area and 
receptor. The risk results are presented in Tables 2-11a,b and 2-12a,b. 

2.4.1.1 HRIA Exposure Area 
Commercial/Industrial Worker: Noncancer and cancer risks were estimated for a long-
term commercial/industrial employee working at either the main building or maintenance 
building of the United Rentals property located at the HRIA exposure area. Exposure to 
contaminants in groundwater (drinking and volatilization to indoor air) and soil (incidental 
ingestion, contact and volatilization to outdoor air) were evaluated. Estimated noncancer 
hazard indices (all pathways, all COPCs) were elevated (HQ= 100) for the main building and 
maintenance building. The HQs for each exposure pathway (ingestion, dermal, and 
inhalation) were ~85, <1.0, and ~5, respectively. Estimated cancer risks were approximately 
2x10-1 the main building and maintenance building. The cancer risks for each exposure 
pathway (ingestion, dermal, and inhalation) were 2x10-1, 5x10-5, and 4x10-4, respectively. 
Examination of acute inhalation toxicity values (Table 2-10e) to indoor air estimates 
(Table 2-7c) did not identify any indoor air concentrations exceeding respective acute 
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toxicity values. Therefore, modeled indoor concentrations do not suggest a potential for 
increased acute health risks.  

The noncancer and cancer risks were primarily represented by PCE concentrations found in 
groundwater (i.e., ingestion of drinking water pathway). Thus, current concentrations of 
VOCs (particularly PCE) have the potential to result in increased health risks to people 
drinking contaminated groundwater long-term at the HRIA exposure area. However, current 
buildings at the HRIA exposure area are currently using municipal water sources rather than 
local groundwater sources for drinking water. 

Construction Worker: Noncancer and cancer risks were estimated for a short-term 
construction employee working within the HRIA exposure area. Exposure to contaminants in 
groundwater (drinking) and soil (incidental ingestion, contact and volatilization to outdoor 
air) were evaluated. Estimated noncancer hazard indices (all pathways, all COPCs) were 
below 1.0 and estimated cancer risks were approximately 6x10-4. The cancer risks for each 
exposure pathway (ingestion, dermal, and inhalation) were 5x10-4, 5x10-5, and 8x10-8, 
respectively. The noncancer and cancer risks were primarily represented by PCE 
concentrations found in groundwater (i.e., drinking water pathway). Thus, current 
concentrations of VOCs (particularly PCE) have the potential to result in increased health 
risks to people drinking contaminated groundwater while working at construction operations 
at the HRIA exposure area. However, current buildings at the HRIA exposure area are 
currently using municipal water sources rather than local groundwater sources for drinking 
water. 

2.4.1.2 Breen Exposure Area 
Commercial/Industrial Worker: Noncancer and cancer risks were estimated for a long-
term commercial/industrial employee working at one of three buildings (A, B or C) of the 
Breen property. Exposure to contaminants in groundwater (drinking and volatilization to 
indoor air) and soil (incidental ingestion, contact and volatilization to outdoor air) were 
evaluated. Estimated noncancer hazard indices (all pathways, all COPCs) were only slightly 
elevated at approximately 1.6 for all buildings. The HQs for each exposure pathway 
(ingestion, dermal, and inhalation) were 1.5, <1.0, and <1.0, respectively. Estimated cancer 
risks were approximately 2x10-3 for all buildings. The cancer risks for each exposure 
pathway (ingestion, dermal, and inhalation) were 2x10-3, 7x10-6, and 1x10-5, respectively. 
Examination of acute inhalation toxicity values (Table 2-10e) to indoor air estimates 
(Table 2-7c) did not identify any indoor air concentrations exceeding respective acute 
toxicity values. Therefore, modeled indoor concentrations do not suggest a potential for 
increased acute health risks. 

The noncancer and cancer risks were primarily driven by PCE concentrations found in 
groundwater (i.e., drinking water pathway). Thus, current concentrations of VOCs 
(particularly PCE) have the potential to result in increased health risks to people drinking 
contaminated groundwater and working long-term at the Breen exposure area. However, 
current buildings at the Breen exposure area are currently using municipal water sources 
rather than local groundwater sources for drinking water.  

Construction Worker: Noncancer and cancer risks were estimated for a short-term 
construction employee working within the Breen exposure area. Exposure to contaminants in 
groundwater (drinking) and soil (incidental ingestion, contact and volatilization to outdoor 
air) were evaluated. Estimated noncancer hazard indices (all pathways, all COPCs) were less 
than 1.0 and estimated cancer risks were approximately 4x10-7. The cancer risks for each 
exposure pathway (ingestion, dermal, and inhalation) were 2x10-7, 1x10-8, and 1x10-7, 
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respectively. Thus, current concentrations of VOCs do not indicate the potential for elevated 
health risks to people working at construction operations at the Breen exposure area.  

2.4.1.3 Berwick Creek Recreator 
Noncancer and cancer risks were estimated for children recreating infrequently at Berwick 
Creek. Exposure to contaminants in surface water (incidental ingestion and contact) and 
sediment (incidental ingestion and contact) were evaluated. Sediment exposure was estimated 
for two separate areas (1) at the HRIA source area and (2) downgradient of the source area. 
Estimated noncancer hazard indices (all exposure pathways, all COPCs) were less than 1.0. 
Estimated total cancer risks were approximately 2x10-4 for the HRIA source area, while total 
cancer risks were 2x10-6 for the downgradient area. Cancer risks for the HRIA source area 
were predominantly driven by PCE concentrations identified in sediment associated with the 
HRIA source area (i.e., incidental sediment ingestion pathway). Thus, current concentrations 
of VOCs in Berwick Creek sediments indicate a potential for elevated cancer risks to children 
recreating near source areas of the HRIA exposure area.  

2.4.1.4 Downgradient Residents 
Noncancer and cancer risks were evaluated for a number of downgradient groundwater wells 
(i.e., includes private and monitoring wells), representing a range of exposure for potential 
current or future single-family residences. Currently, downgradient homes are connected to 
the municipal drinking water system and do not use the local groundwater aquifer as the 
primary drinking water source. Potential future used of the groundwater system is possible 
downgradient of the source areas. Risks were evaluated for children and adults using the 
groundwater system for domestic use (pathways include drinking water, bathing and 
volatilization to indoor air). Estimated noncancer risk (all pathways, all COPCs) for children 
ranged from <1.0 – 129. The estimated noncancer risks for children by exposure pathway 
(ingestion, dermal, and inhalation) ranged from <1.0 – 12, <1.0 – 16, and <1.0 – 1.2, 
respectively. Estimated noncancer risks (all pathways, all COPCs) for adults ranged from 
<1.0 – 33. The estimated noncancer risks for adults by exposure pathway (ingestion, dermal, 
and inhalation) ranged from <1.0 – 24, <1.0 – 7, and <1.0 – 2.3, respectively.  

Cancer risks for children varied by groundwater well and ranged from 7x10-9 – 2x10-2. The 
estimated cancer risks for children by exposure pathway (ingestion, dermal, and inhalation) 
ranged from 1x10-7– 2x10-2, 9x10-9– 5x10-3, and 2x10-10– 5x10-5, respectively. Cancer risks 
for adults varied by groundwater well and ranged from and 2x10-7 – 3x10-2. The estimated 
cancer risks for adults by exposure pathway (ingestion, dermal, and inhalation) ranged from 
2x10-7– 2x10-2, 2x10-9– 1x10-2, and 4x10-10– 1x10-4, respectively. Thus, depending on the 
well, current groundwater concentrations indicate the potential for increased health risks 
(primarily from drinking or bathing pathways) to current or future residents living 
downgradient of the Breen and HRIA source areas. 

2.4.2 Uncertainties and Limitations 
Analysis of uncertainty associated with the exposure assessment, toxicity assessment, and 
risk characterization is an important part of a risk assessment. Although uncertainties are 
inherent in the risk assessment process, this should not imply that the results are not useful. 
The uncertainty analysis provides insight into the significance of the risk assessment results 
that will support risk management decisions. It should be noted that most of the assumptions 
within the risk assessment are intentionally conservative so that potential risk will not be 
underestimated. 
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Uncertainties in Exposure Point Concentrations 
Exposure point concentrations are potentially uncertain due to the use of a limited number of 
environmental samples to infer site-wide concentrations. Uncertainties of this type include 
spatial, temporal, and analytical uncertainties. As a protective measure, if 10 or more samples 
were available, then exposure point concentration, were based on the 95%UCL. For data sets 
with fewer than 10 samples, the exposure point concentration was the maximum value 
sampled.  

Exposure point concentrations particularly for sediment exposure pathways are uncertain. 
The available data (Table 2-13) for sediment in Berwick Creek consisted of only PCE 
measured in the top 0-12 feet of the bedded sediment and soil near the PCE source on the 
HRIA property. Thus, a worst-case exposure was evaluated for sediment associated with the 
PCE source area. It is unlikely that children would recreate near the PCE source area which is 
located on the HRIA property across from Interstate-5. PCE concentrations >40 ft 
downstream of the PCE spill area were orders of magnitude lower or non-detected (0.01 – 
0.09 mg/kg) compared to samples at the spill area. Thus, recreators downgradient of the PCE 
spill area are likely not at risk from PCE in sediments. The exposure and risk characterization 
for the recreator scenario is likely overestimated due to its basis on limited sediment data. 

Uncertainties in Modeled Air Concentrations 
Indoor and outdoor air sampling has not occurred at this site, thus it was necessary to 
estimate concentrations of VOCs from soil or groundwater concentrations. The air 
concentration models developed by EPA (1996a, 2002c, 2004c) are simplified mathematical 
models that rely on a number of assumptions. There are several potential uncertainties with 
using these models to estimate air concentrations: 

1. The chemical concentrations in soil or groundwater were based on 95%UCL or 
maximum estimated concentrations. These were used as inputs to the air models and 
assume the contaminant is homogenous throughout the exposure area. However, 
concentrations and exposure will likely vary temporally and spatially and will be 
affected by temperature and groundwater flows. Thus, while the EPCs are a 
conservative estimate of exposure they represent an uncertainty in the exposure 
assessment. 

2. There are a number of limitations of the Johnson & Ettinger model, as reviewed by 
EPA (2002d, 2004c). For example, the J&E model does not correct for chemical or 
biological transformation of contaminants; assumes soil properties are uniform 
within the soil strata; and assumes all vapors enter buildings through cracks in the 
floors. Therefore, modeled concentrations may be over or underestimated and 
represent a potential uncertainty. 

3. The availability of site-specific parameter inputs for the J&E model were limited, 
and thus the model was run primarily with EPA default parameters and some site-
specific characteristics. The lack of comprehensive site-wide soil characterization, 
use of a singular depth to groundwater, and estimated building characteristics 
represent uncertainties in the current indoor air assessment. 
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3. ECOLOGICAL RISK ASSESSMENT 
This ecological risk assessment contains an initial data evaluation and contaminant screening 
to identify chemicals to be carried forward to the baseline ecological risk assessment. 
Following the contaminant screen, this section is organized according to the standard steps 
for conducting ecological risk assessments, which are: 

• Problem Formulation 

• Exposure Characterization 

• Effects Characterization  

• Risk Characterization 

3.1 DATA EVALUATION AND CONTAMINANT SCREENING 
This section summarizes the available environmental data to be used for the BRA and the 
procedures used to identify the ecological COPCs for the Hamilton/Labree Site. The 
methodology described herein reflects Federal (EPA 1997a, 1998c) and Regional (EPA 
1997d) risk assessment guidance. Selection of COPCs involves the following steps: 

• Initial data review and analyses; 

• Evaluation of chemical concentrations; 

• Comparison of maximum detected analyte concentrations to ecological risk-based 
screening benchmarks. 

Parametrix compiled a database of environmental data collected through various sampling 
programs for the project area. Section 2.1.1 of this report described the data sources used to 
develop the database and the actions undertaken to refine the data for use in the remedial 
investigations and BRA. 

3.1.1 Screening Methods and Ecotoxicity Values 
The chemical parameters available for evaluation for the BRA of the Hamilton/Labree Site 
consist of chemical concentrations (primarily volatile organic compounds) identified in soil, 
surface water and sediments. Data within each medium were organized according to 
geographic location in association with source areas. For example, locations upgradient of the 
source area were grouped, locations on the Breen property were grouped, locations within the 
HRIA were grouped, and downgradient locations were grouped (Figure 2-1).  

All analytes detected at a frequency of 5% or greater in the media of interest were included in 
a risk-based screening for identifying COPCs at the Site. The screening procedure followed 
the approach for ecological risk assessment recommended by national and regional EPA 
guidance (1997a,d). The COPC screening procedure is summarized below: 

1. Maximum analyte concentrations were summarized by geographic area (Upgradient, 
HRIA, Breen, and Downgradient) and medium (soil, surface water, and sediment). 

2. Analytes were excluded from further evaluation if they were never detected or 
detected at a frequency of less than 5% (when at least 20 samples were collected), 
unless these chemicals were specifically associated with volatile organic compounds 
indicative of the source areas.  
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3. If an analyte was detected at a frequency of 5% or greater, then it was considered a 
suspected COPC, and the maximum concentration was compared to available 
ecological risk-based screening benchmarks.  

4. An analyte was identified as a COPC if the maximum measured concentration 
exceeded the appropriate risk-based benchmark.  

Ecological risk-based screening level benchmarks were reviewed from the following sources: 

• Ecological Soil Screening Levels (ECO-SSLs) (EPA 2006c) 

• Screening Benchmarks for Ecological Risk Assessment, Oak Ridge National 
Laboratory (ORNL 1996b,c; 1997a,b) 

• Ecological Screening Levels, USEPA Region 5, RCRA (EPA 2003b); 

• National Sediment Quality Survey, USEPA (EPA 2004e); 

• NOAA Screening Guidelines (NOAA 1999); 

• Current USEPA ECO Updates (EPA 1996b); and 

• Level II Screening Level Values, Oregon Department of Environmental Quality 
(ODEQ 2001). 

The chemical summary and contaminant screening for each medium of interest are discussed 
in the following sections.  

3.1.1.1 Surface water 
Potential impacts to Berwick Creek include releases of VOCs from source areas to surface 
water and sediment. Of the 148 chemicals evaluated in surface water as part of this BRA, 143 
(97%) were never detected in any water sample and were excluded from further evaluation in 
this BRA. Of the five analytes detected, four analytes were carried forward for screening 
based on a FOD > 5%. The maximum concentrations of COPCs in Berwick Creek surface 
water are compared to risk-based screening concentrations (Table 3-1).  

Both acute (short-term) and chronic (long-term) water quality-based screening values were 
identified for each COPC identified in Table 3-1. No Washington State water quality 
standards (WQS) or USEPA ambient water quality criteria (AWQC) are available for the 
COPCs; therefore, screening values were identified from the following sources: (1) Oak 
Ridge National Laboratory (ORNL) benchmarks for aquatic biota (ORNL 1996b), (2) 
USEPA Ecotox Thresholds (EPA 1996b), and (3) NOAA screening guidelines (NOAA 
1999). The lowest screening concentration identified for each chemical was the Tier II 
Secondary Chronic Value (SCV) reported in ORNL (1996b). The method for deriving Tier II 
SCVs is summarized in the USEPA’s Proposed Water Quality Guidance for the Great Lakes 
System (EPA 1993b). Tier II SCVs have been calculated for chemicals not meeting the 
minimum data requirements for development of AWQC. The Tier II SCVs are calculated 
using an approach analogous to development of AWQC, but uncertainty factors are included 
in the derivation of these values based on the availability of appropriate toxicity data. 

With the exception of PCE, maximum measured concentrations of cis-1,2-DCE, toluene, and 
TCE were at least an order of magnitude lower than ORNL Tier II SCVs (Table 3-1). The 
maximum measured concentration of PCE, 40 µg/L, is slightly less than half the Tier II SCV 
of 98 µg/L (Table 3-1). Based on the comparison to risk-based screening values, aquatic life 
appear to be at minimal risk from these four COPCs based on existing conditions at the Site. 



Draft Baseline Risk Assessment: Hamilton/Labree 
Roads Groundwater Contamination Superfund Site  

U.S. Environmental Protection Agency 

 

March 2006 │ 415-2328-007 3-3 

3.1.1.2 Sediment 
Potential impacts to Berwick Creek include releases of VOCs from source areas to surface 
water and sediment. Only tetrachloroethene (PCE) was evaluated in sediment samples as part 
of the effort to define the spill area (URS 2004). The maximum detected concentration of 
PCE in Berwick Creek sediment and sediment quality benchmarks (SQBs) are summarized in 
Table 3-2 for PCE.  

All of the SQBs in Table 3-2 are based on equilibrium partitioning (EqP) theory. The EqP 
approach for deriving sediment SQBs stems from the observation that sediment toxicity is 
more strongly correlated with the chemical concentration in sediment pore water, rather than 
whole sediment (in other words, chemicals dissolved in pore water are much more 
bioavailable to aquatic organisms than chemicals bound to sediment particles). For 
hydrophobic organic chemicals the primary factor determining chemical bioavailability in 
sediment is organic carbon. Thus, EqP-based SQBs are calculated based on chemical-specific 
organic carbon-normalized sediment-water partition coefficients (Koc), sediment organic 
carbon, and a water quality benchmark. The differences in SQBs in Table 3-2 are driven by 
differences in the water quality benchmark used (as noted in the table). An organic carbon 
content of 1% was conservatively assumed in the SQBs, which is consistent with how the 
SQBs were reported in the source documents.  

The maximum measured concentration of PCE in Berwick Creek sediment, 5220 mg/kg, 
exceeded all SQBs identified by 3–4 orders of magnitude (Table 3-2). However, as discussed 
above in Section 2.4.2, sediment contamination by PCE is extremely localized to the vicinity 
of the suspected spill area. Within 40-300 feet of this area PCE concentrations in sediment 
are very low or not detected, with all concentrations (and detection limits) below the lowest 
SQB in Table 3-2. Accordingly, potential PCE risks to benthic organisms at the Site appear 
to be restricted to the suspected spill area, but downgradient PCE risks to benthos are likely 
negligible. Further evaluation of sediment was conducted by grouping all sediment data to 
represent the source area and by grouping the downgradient samples to represent the 
downgradient area (see Table 2-13). 

3.1.1.3 Soil 
Potential impacts to Site soils include releases of volatile organics from the two primary 
sources of contaminants at the Site – the Breen and HRIA exposure areas. For the Breen, 
HRIA, and Downgradient exposure areas, 57–70 chemicals were analyzed in the soil 
samples, of which 15 analytes were detected at a frequency of 5% or greater (Table 3-3). 

Site-related contaminants, maximum detected concentrations, and soils screening level values 
are summarized in Table 3-3 for soil samples collected from the HRIA, Breen, and 
Downgradient exposure areas. The Upgradient exposure area is excluded from Table 3-3, as 
no analytes were detected in soil samples from this location.  

Soil screening level values (SLVs) may be derived using a variety of approaches, including 
soil toxicity data for invertebrates (e.g., earthworms) or plants, or back-calculated soil 
concentrations intended to be protective of wildlife receptors via either soil ingestion or food 
chain bioaccumulation. The SLVs used in this risk screening were identified from the 
following sources: (1) USEPA Region 5, RCRA Ecological Screening Levels (EPA 2003b), 
NOAA screening guidelines (NOAA 1999), Oregon Department of Environmental Quality 
Level II Screening Level Values (ODEQ 2001), and ORNL benchmarks for effects on 
terrestrial plants (ORNL 1997a). No ecological soil screening levels have been developed for 
VOCs at the Federal level of EPA (2006c). 
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Of the analytes summarized in Table 3-3 above, maximum concentrations of cis-1,2-DCE, 
PCE, and TCE exceeded one or more of the identified soil screening level values. For cis-1,2-
DCE, a maximum concentration of 71 mg/kg was detected in soil from the Breen exposure 
area (location EX), and soil screening level values for this analyte range from 0.784 mg/kg 
(EPA 2003b) to 2500 mg/kg (ODEQ 2001). Cis-1,2-DCE was not detected in soils from the 
Upgradient, HRIA, and Downgradient exposure areas. PCE was detected in soils from the 
HRIA (location SB-409), Breen (location EX), and Downgradient (location RS-31) exposure 
areas. Maximum PCE concentrations detected in soils from the Breen (322 mg/kg) and HRIA 
(5220 mg/kg) exposure areas were 1–3 orders of magnitude greater than the soil screening 
level values summarized in Table 3-3. TCE was detected in soils collected from the HRIA 
and Breen exposure areas. Maximum detected TCE concentrations in HRIA (0.19 mg/kg) 
and Breen (101 mg/kg) soil samples were 1–2 orders of magnitude greater than the 
corresponding soil screening level values summarized in Table 3-3. No maximum detected 
analyte concentrations in soils from the Downgradient exposure area exceeded identified soil 
screening level values (Table 3-3).  

Based on the comparison to risk-based soil screening values, soil-associated biota appear to 
be at risk from cis-1,2-DCE, PCE, and TCE in soils collected from the HRIA and Breen 
exposure areas based on existing conditions at the Site. Consequently, these chemicals were 
further evaluated in the BRA.  

3.1.2 Selection of COPCs 
The chemical summary and contaminant screening for each medium of interest (i.e., surface 
water, sediment, and soil) are presented in Tables 3-1 through 3-3. The primary COPCs 
included VOCs associated with PCE spills and releases at the HRIA and Breen sites. A 
limited number of samples were analyzed for inorganic constituents and petroleum organics 
(e.g., gasoline), and in a few instances these samples were detected at a frequency exceeding 
5% and/or relevant screening values. Inorganics and petroleum organics have not been 
associated with VOC contamination and thus are not evaluated further in the human or 
ecological risk assessments. The contaminants of potential concern to ecological receptors 
identified from the risk screening and evaluated in the following sections of the BRA are: 

• Cis-1,2-Dichloroethene (cis-1,2-DCE) 

• Tetrachloroethene (PCE) 

• Trichloroethene (TCE) 

3.2 PROBLEM FORMULATION  
The problem formulation defines the overall objects of the BRA. It describes the study area, 
biological characteristics, and the chemical stressors of concern. The end product of the 
problem formulation is the development of assessment endpoints, measures for evaluating the 
assessment endpoints, a conceptual site model that guides the BRA, and an analysis plan. 

3.2.1 Receptor Populations 
Potential ecological receptors for the Hamilton/Labree Site are defined as animals (i.e., fish, 
birds, mammals, and plants) that inhabit or use, or have potential to inhabit or use, the aquatic 
and terrestrial habitats of the Site. The receptors selected do not identify every plant, 
mammal, bird, or fish that may use the Site, but instead represent potential receptors based on 
their importance to local ecosystems (i.e., prey species or feeding guilds) or behaviors that 
make them more likely to be exposed to a chemical stressor.  
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Searches of wildlife databases, inquiries to regulatory Threatened and Endangered and 
environmentally important plants and animals was conducted by URS (2004) to identify 
receptors that are likely to be present in the site vicinity and in Berwick Creek (Table 3-4 and 
3-5). 

The only species of special concern that utilizes certain reaches of Berwick Creek is the coho 
salmon (Onchorhynchus kisutch) lower Columbia/southwest Washington Evolutionary 
Significant Unit, which is federally designated as a candidate for listing as a threatened or 
endangered species. In addition, Berwick Creek is designated as essential fish habitat for the 
Coho salmon under the Magnuson-Stevens Act. Berwick Creek was identified as having 
Coho salmon spawning and rearing habitat in the lower reaches, which would include areas 
both downstream and upstream of the HRIA (URS 2004) (Table 3-5).  

Bald eagles (Haliaeetus leucocephalus) are listed as a Federal threatened species, and an 
eagle nest has been documented as being present approximately 1.25 miles southeast of the 
site, near the Newaukum River. It is theoretically possible that bald eagles in the area could 
obtain food items from Berwick Creek, but because PCE has little potential to bioaccumulate 
in animal tissue, there is little danger of PCE in Berwick Creek adversely impacting bald 
eagles. Furthermore, it is unlikely that bald eagles would take prey from Berwick Creek 
adjacent to the HRIA, since the site is developed and disturbance by human activity is a 
factor. PCE’s low bioaccumulation potential will prevent terrestrial biota that might obtain 
prey items from the creek from being adversely affected by PCE in the food chain. However, 
terrestrial biota that contact creek sediment and surface water have some potential to ingest 
and dermally contact residual concentrations of PCE. 

Terrestrial biota that hunt, drink or wash prey items (e.g., raccoon, mallard duck, white-tailed 
deer) in the creek may also be exposed to PCE through contact with creek surface water and 
sediment. Terrestrial biota could also be exposed to PCE volatilizing to outdoor air, but if this 
exposure actually occurs, the duration of exposure would be expected to be relatively short 
(e.g., occurring during hunting or prey-washing events). Exposure of terrestrial receptors to 
PCE volatilizing to outdoor air would be an insignificant exposure pathway. However, 
burrowing animals (e.g., shrew) may be exposed to volatile air contaminants in underground 
stagnant air while spending time within the burrow (Carlsen 1996). Therefore, inhalation of 
volatiles was evaluated for burrowing mammals. 

In conclusion, there is a potential for aquatic and terrestrial biota to come into direct contact 
with residual PCE in the creek surface water, mobile sediment, and nonmobile bed soil. 
Terrestrial mammals that are present in burrows adjacent to the creek and close to the water 
table may be indirectly exposed to PCE through inhalation of volatiles in the burrow. 
Terrestrial biota that enter the creek to hunt, swim, or wash prey items have the potential to 
come into direct contact with residual contaminants in the creek bed and so could incidentally 
ingest or come into dermal contact with levels of PCE that would cause unacceptable 
ecological risk. 

The following sections summarize the representative ecological receptors (by type) identified 
for evaluation in the BRA. 

3.2.1.1 Terrestrial Plant receptors 
No specific plant species were selected for evaluation in the BRA. Rather, available plant 
toxicity data was identified from EPA’s ECOTOX database to identify concentrations that 
are likely to adversely affect plant growth or reproduction. Concentrations of COPCs were 
then compared to the available toxicity data to characterize risks to plant species. 
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3.2.1.2 Avian receptors 
Three representative avian receptors were selected for evaluation in the BRA: the American 
Robin, the Bald eagle, and the Mallard duck. The American robin (Turdus migratorius, 
Family: Turdidae) was selected as an avian receptor because it is expected to have a higher 
soil ingestion rate due to its feeding habits (i.e., probing for insect and earthworms in the 
soil). The Bald eagle (Haliaeetus leucocephalus, Family: Accipitridae) was selected as an 
avian receptor because it is a federal and state threatened and endangered species and a nest 
has been observed ~1 km from the site. Finally, the Mallard duck (Anas platyrhynchos) was 
selected because it is expected to have higher surface water and sediment ingestion due to its 
preferred aquatic habitat (e.g., Berwick Creek). 

3.2.1.3 Mammalian receptors 
Three representative mammalian species were selected for evaluation in the BRA: the short-
tailed shrew, the raccoon, and the white-tailed deer. The short-tailed shrew (Blarina spp., 
Family: Soricidae) was selected as the representative burrowing mammal at the Site. The 
shrew was identified as a representative mammalian receptor since limited information is 
available for burrowing mammals at the Site and because information on this receptor is 
readily available. Shrews are relatively abundant, including other shrew species in Western 
Washington, and have a diet consisting primarily of terrestrial invertebrates, but also include 
plants, small mammals and birds. Because they are burrowing mammals, they are an 
appropriate receptor to assess effects from exposure to VOCs in soils. Raccoons (Procyon 
lotor) were also selected to represent a species that inhabits aquatic areas and are expected to 
have higher sediment exposure rates. Finally, white-tailed deer were selected as a 
representative species that is expected to be exposed to both soils and surface waters while 
migrating and feeding. 

3.2.1.4 Aquatic receptors 
The screening process (Section 3.1.1.1) did not suggest that aquatic receptors are at an 
increased risk due to COPC concentrations in surface water. However, salmonids 
(Oncorhynchus spp., Family: Salmonidae) were further evaluated because of their 
economical, recreational, and cultural importance and their potential for high biomass. 
Protection of salmon also requires protection of the food web that supports them. Further, 
Berwick Creek has been documented as spawning and rearing habitat for coho salmon (O. 
kisutch), and chinook salmon (O. tshawytscha) also have access to the creek.  

Benthic organisms (i.e., aquatic invertebrates associated with the creek sediments) are also 
recognized as an aquatic receptor. Exposure pathways include contact with contaminants in 
sediments. The screening process (3.1.1.2) identified PCE as a chemical of concern for 
benthic organisms. While this is an important receptor to consider in the BRA, the limited 
and uncertain sediment data set does not allow for further characterization of the benthic 
community. Benthos are discussed in later sections, however, risk estimates were not 
developed for this receptor. 

3.2.2 Exposure Pathways and Assessment Endpoints 
Assessment endpoints and measures link management goals (i.e., ecological values) to 
specific measurable characteristics of ecological entities. As defined by the EPA (1998c), 
assessment endpoints are explicit statements of the environmental values to be protected at a 
site, which are operationally defined by an ecological entity and its attributes. Examples of 
ecological entities include a species, community of species, or functional group of species 
(e.g., piscivores), among others (EPA 1998c). The second element of assessment endpoints is 
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the characteristic of the ecological entity that is important to protect and potentially at risk, 
such as reproductive success (EPA 1998c). For practical reasons, it is often useful to identify 
assessment endpoints that have well developed test methods and field assessment techniques 
(Suter 1993). The assessment endpoints in this risk assessment are linked to the receptors of 
concern identified in Section 3.2.1. Each of these receptors represents an ecological entity. 
For the community-based endpoint, the attributes of concern are community structure and 
function.  

Often, the assessment endpoint cannot be directly measured, so one or more measures are 
identified. There are three types of measures: (1) measures of effect (e.g., toxicity data), (2) 
measures of exposure (e.g., tissue chemistry data), and (3) measures of ecosystem and 
receptor characteristics (EPA 1998c). As discussed by Suter (1993), multiple measures (or 
lines of evidence) should be evaluated when possible because it provides more accurate 
estimates of effects and more reliable estimates about causation. The measures in the SLRA 
focus on the potential for chemical stressors (using PCE, TCE, and cis-1,2-DCE as 
indicators) to adversely impact the assessment endpoints. Accordingly, measures of exposure 
include surface water, sediment, and soil data collected at the Hamilton/Labree Site. 
Measures of effect, although not site-specific, include the ecological risk-based screening 
values or toxicity reference values.  

3.2.3 Conceptual Site Model 
Information on stressors, receptors, assessment endpoints, and measures were integrated into 
the development of a conceptual site model (CSM), which identifies potential ecological 
receptors and exposure pathways at the Site on the basis of land and surface water uses. The 
CSM is an important preliminary step in the exposure assessment portion of a risk 
assessment. The CSM (Figure 2-2) schematically presents the relationship between chemical 
sources and receptors at source areas and non-source areas at the site, and identifies 
potentially complete and significant pathways through which receptors may be exposed to the 
COPCs. This is accomplished by considering such important site characteristics as the source 
of chemical release, chemical fate and transport, current and possible site use. 

Potential risks to terrestrial and aquatic ecological receptors from exposure to PCE in 
sediments and surface water in Berwick Creek and soils found at the HRIA, Breen or 
Downgradient exposure areas involve a number of potentially complete exposure pathways, 
which are presented in Table 3-6. Potentially complete pathways are those pathways made up 
of a contaminant source; a release mechanism, including transport media; an exposure route 
(e.g., uptake of contaminants in sediment by fish through incidental ingestion); and an 
ecological receptor. If any of these pieces are missing, then the pathway is considered 
incomplete, which indicates that no unacceptable ecological risk is occurring to ecological 
receptors. The specific ecological receptors, pathways and media of concern evaluated in the 
BRA are presented in Table 3-6. 

3.3 EXPOSURE CHARACTERIZATION  
Based on the above screening evaluation, cis-1,2-DCE, PCE, and TCE were carried into the 
baseline ecological risk assessment. As discussed, the ecological receptors evaluated are the 
American robin, Bald eagle, Mallard duck, short-tailed shrew, raccoon, white-tailed deer, 
terrestrial plants and salmon. The following summarizes how chemical exposure 
concentrations/doses to receptors were quantified. 
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3.3.1 Exposure Concentrations 
Concentrations of COPCs in soil, sediment, and surface water are the same as those used in 
the human health risk assessment and are summarized in Table 2-7a. These concentrations 
represent the reasonable maximum exposure based on an upper 95th percentile of the 
environmental sampling data for each exposure area. For wildlife receptors, COPC 
concentrations were used to estimate doses (mg COPC per kg body weight per day, or 
mg/kg-d). For salmon, the COPC concentrations in water and sediment, respectively, and for 
plants, the COPC concentrations in soil, were used directly to estimate exposures 
(Table 2-7a).  

3.3.2 Estimation of Wildlife Doses  
It was assumed that wildlife receptors could be orally exposed to COPCs at the Site via 
incidental ingestion of soil and sediment, and ingestion of surface water. The equation for 
estimating the total oral chemical dose to each receptor is as follows: 

( ) ( )[ ] ( )
BW

IRCINIRCINIRC
Dose watwatsedsedsedsoilsoilsoil ×+××+××

=
%%

d)-(mg/kg  

Where:  Csoil = COPC concentration in soil (mg/kg dry wt.) 

  IRsoil = Soil ingestion rate (kg/day dry wt.) 

  Csed = COPC concentration in sediment (mg/kg dry wt.) 

  IRsed = Sediment ingestion rate (kg/day dry wt.) 

  Cwat = COPC concentration in surface water (mg/L) 

  IRwat = Surface water ingestion rate (L/day) 

  BW = Body weight 

%INsoil = Assumed ingestion of soils – receptor specific (%) 

%INsed = Assumed ingestion of sediments – receptor specific (%) 

 

The ingestion rate and body weight assumptions for each wildlife receptor are from EPA 
(1993a) or ORNL (1996a) and are summarized in Table 3-7. 

In addition, it was assumed that short-tailed shrews could be exposed to the COPCs via 
inhalation of chemicals volatilizing from soil. The air concentration of COPCs in burrows is 
expected to be much greater than the concentration in the ambient air above the soil surface 
because the burrows are more confined and chemical volatilizing from soil are not diluted as 
rapidly. Burrow air concentrations were estimated using the following equation from Carlsen 
(1996): 

1000  
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K
1 C )(mg/mAir  Burrow

d
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Where:  Csoil = COPC concentration in soil (mg/kg dry wt.) 

  Kd = Soil-water adsorption coefficient (L/kg) 

  H = Henry’s Law Constant (atm • m3/mol) 

  R = Gas constant (8.2 X 10-5 atm • m3/(mol • K) 
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  T = Temperature (298 K) 

  1000 = Conversion factor (L/m3) 

As discussed by Carlsen (1996), this equation assumes that concentrations of volatile 
compounds in burrow air are in equilibrium with concentrations in the sorbed and aqueous 
phases of subsurface soil, which may no be true since burrows are open to the atmosphere. 
Consequently, there are substantial uncertainties in evaluating this exposure pathway and 
limited studies are available for comparison of the results. The Kd values and Henry’s Law 
Constants used in this risk assessment are provided in Table 3-8. 

3.4 EFFECTS CHARACTERIZATION 
Toxicity reference values (TRVs) were identified for comparison to the COPC exposure 
doses and concentrations estimated using the methods described in Section 3.4.1. The TRVs 
for wildlife receptors and salmon are described separately below. 

3.4.1 Wildlife Receptors 
Oral toxicity values for all receptors, and inhalation toxicity values for the shrew, were 
identified based on a review of the scientific literature. Acceptable toxicity values were from 
long-term studies that evaluated effects on survival, growth, or reproduction. The toxicity 
study results considered were no observed adverse effect levels (NOAELs) and lowest 
observed adverse effect level (LOAELs). The NOAEL is the highest chemical dose tested 
that did not result in statistically significant effects relative to the control organisms, while 
the LOAEL is the lowest chemical dose that did result in significant effects relative to the 
control. Toxicity values were not available for the wildlife species evaluated in the ERA. 
Thus, it was necessary to use common laboratory test organisms as surrogates for site-
specific receptors. Mammalian toxicity values for cis-1,2-DCE, PCE, and TCE were all 
identified in ORNL (1996a). As discussed in ORNL (1996a), studies have shown that 
responses to toxic chemicals are a function of body size. Thus, ORNL (1996a) recommends 
body weight scaling of mammalian toxicity values based on the weight of the test organism 
and the weight of the receptor (in this case the shrew) using the following equation: 

25.0

w

t
tw BW

BW
LOAEL / NOAEL  LOAEL / NOAEL ⎟⎟

⎠

⎞
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⎝

⎛
=  

Where:  NOAEL/LOAELw = NOAEL/LOAEL for wildlife receptor at the 
Site 

  NOAEL/LOAELt = NOAEL/LOAEL for test organism 

  BWt   = Body weight of test organism 

  BWw   = Body weight of wildlife receptor at Site 

 

The mammalian toxicity values identified from ORNL (1996a), as reported in the studies and 
body weight-normalized for the mammalian receptors, are in Table 3-9. No avian toxicity 
values were identified for the COPCs. Accordingly, the non-body weight-normalized 
mammalian NOAELs and LOAELs were used in the baseline risk assessment (Table 3-10). 
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3.4.2 Terrestrial Plants 
The EPA’s ECOTOX database was searched for cis-1,2,-DCE, PCE, and TCE toxicity data 
for all plant species. Standard growth and reproduction tests were identified for plant species 
grown in soil or soil solutions containing the COPCs. Soil solution data was compiled to 
compare to groundwater data. This pathway was evaluated although it is unlikely that plant 
root systems would grow deep enough to reach contaminated groundwater. Limited toxicity 
data was identified from studies in ECOTOX (Hulzebos et al. 1993, Schubert et al. 1995). 
Hulzebos et al. (1993) evaluated PCE and TCE in soil and soil solution using lettuce 
(Lactuca sativa). Effect concentrations (EC50) on growth were estimated for the 7-21 day 
tests. The EC50 for PCE was >1000 mg/kg (7 and 14 days in soil) and 12 mg/L (16-21 days in 
soil solution). The EC50 for TCE was >1000 mg/kg (7 and 14 days in soil) and 104 mg/L (16-
21 days in soil solution). Schubert et al. (1995) evaluated PCE, TCE, and trans-1,2-
dichlorethene (surrogate for cis-1,2-DCE) in tobacco (Nicotiana tabacum). A 2-hr 
germination test using tobacco pollen germinated in soil or soil solution was conducted with 
the COPCs. Effect concentrations for PCE were 12.3 mg/L (ED25) and 34.3 mg/L (ED50) in 
soil solution and 1780 mg/kg (ED25) and 4980 mg/kg (ED50) in soil. Effect concentrations for 
TCE were 4 mg/L (ED25) and 31.7 mg/L (ED50) in soil solution and 730 mg/kg (ED25) and 
5800 mg/kg (ED50) in soil medium. Effect concentrations for trans-1,2-dichlorethene were 
41.7 mg/L (ED25) and 64 mg/L (ED50) in soil solution and 10,350 mg/kg (ED25) and 15,890 
mg/kg (ED50) in soil medium. The lowest EC/ED50 values were used in comparison to soil 
data and groundwater data to determine potential adverse effects to terrestrial plants (Table 3-
11). 

3.4.3 Salmon 
The EPA’s AQUIRE database was searched for cis-1,2-DCE, PCE, and TCE toxicity data for 
salmon and other aquatic organisms. Both acute and chronic toxicity data were reviewed – 
generally following the guidelines used by the EPA in developing ambient water quality 
criteria (AWQC) (Stephan et al. 1985). Acceptable acute studies ranged in duration from 48-
96 hours, with preference given to 96-hr studies where available (48-hr is the standard acute 
duration for certain invertebrates, such as cladocerans and midges). The endpoint was 
reported as the median lethal concentration (LC50) or median effect concentration (EC50), for 
acute endpoints such as immobilization. In the analysis, acute LC/EC50 values were divided 
by two to estimate a low effect concentration (Stephan et al. 1985). Acceptable chronic 
studies consider endpoints such as survival, growth, and reproduction, and durations range 
from the full life cycle for invertebrates to early life stage studies with fish that range from 
several weeks to several months. The endpoints are typically reported as no observed effect 
concentrations (NOECs) and lowest observed effect concentrations (LOECs) – the NOEC is 
the highest test concentration that did not result in a statistically significant effect relative to 
the control organisms and the LOEC is the lowest test concentration that did result in a 
statistically significant effect relative to the control. 

The AQUIRE search did not identify any toxicity data for cis-1,2-DCE. No salmon toxicity 
data for PCE or TCE were identified, but toxicity data were available for rainbow trout (a 
salmonid) and a variety of other fish and aquatic invertebrates. The toxicity data identified 
were largely from acute studies, but limited chronic toxicity data were also identified. The 
toxicity data are summarized in section 3.5.2. 

3.4.4 Benthos 
As discussed above, the maximum PCE concentration measured in Berwick Creek exceeded 
sediment quality benchmarks by 3-4 orders of magnitude (Section 3.1.1.2). Alternative 
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approaches for deriving sediment quality benchmarks for volatile organic compounds would 
only slightly differ from those presented in Section 3.1.1.2 and would offer no additional 
insight on the potential risks posed by PCE in sediment to benthos. The larger issue is 
perhaps the uncertainty associated with the “driver” PCE sample collected from Berwick 
Creek. As discussed in Section 2.4.2, the maximum sediment concentration was measured in 
a 12 foot core sample collected near the PCE source. Thus, the depth of the sample core has 
no relevance to the sediment potentially inhabited by benthic biota and given that the samples 
was collected near the PCE source, the PCE concentration measured is assumed to be worst-
case. In order to assess potential PCE risks to benthos at the Site, additional sampling should 
focus on the biological relevant sediment depth (e.g., 10 cm) and samples should be collected 
from a transect starting at a point near the PCE source. Additional sediment sampling is 
needed before the PCE risk estimates can be refined for benthos. 

3.5 RISK CHARACTERIZATION  

3.5.1 Wildlife 
Potential risks to wildlife receptors were estimated using a hazard quotient (HQ) approach. 
For oral exposures to chemicals in soil, sediment, and surface water, the HQ was calculated 
as the total oral dose (mg/kg-d) divided by the oral dose-based TRV. For inhalation 
exposures, the HQ was calculated as the estimated burrow air concentration divided by the 
inhalation-based TRV. An HQ greater than 1.0 suggests that the COPC may pose an 
unacceptable risk to the wildlife receptor, but more detailed evaluations may be necessary to 
confirm the level of risk posed. Because the assumptions used in this analysis are generally 
conservative, an HQ less than 1.0 provides strong evidence that the chemical is not of 
concern to the particular wildlife receptor. The wildlife HQs are provided in Table 3-10 and 
summarized below by receptor. 

• Bald eagle: All HQs for the bald eagle are less than 1.0 (Table 3-10). The bald eagle 
risk analysis is assumed to be very conservative because it assumes they may receive 
all of their incidental soil and sediment ingestion, and water ingestion, from the Site. 

• American robin: Tetrachloroethene NOAEL- and LOAEL-based HQs for the robin 
were greater than 1.0 at the HRIA Exposure Area and Breen Exposure Area 
(Table 3-10). HQs for downgradient areas did not exceed 1.0. These HQs were 
driven by the PCE concentrations measured in sediment and the relatively high soil 
ingestion rate assumed for robins (10.4% of the food ingestion rate). Although there 
is added uncertainty in the NOAEL and LOAEL values because they are based on 
mammalian toxicity data, the exposure estimates are likely conservative because the 
analysis assumed that robins receive all of their soil and sediment ingestion, and 
water ingestion, from the Site.  

• Mallard duck: Tetrachloroethene NOAEL- and LOAEL-based HQs for the Mallard 
were greater than 1.0 at the HRIA Exposure Area and Breen Exposure Area 
(Table 3-10). HQs for downgradient areas did not exceed 1.0. These HQs were 
driven by the PCE concentrations measured in sediment. Although there is added 
uncertainty in the NOAEL and LOAEL values because they are based on mammalian 
toxicity data, the exposure estimates are likely conservative because the analysis 
assumed that Mallards receive all of their soil and sediment ingestion, and water 
ingestion, from the Site.  
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• Short-tailed shrew: Oral HQs for PCE at the HRIA Area slightly exceeded 1.0 
based on the NOAEL (HQ = 1.2), but LOAEL-based HQs were less than 1.0 
(Table 3-10). The HQs for the Breen and Downgradient Areas were all less than 1.0.  

Inhalation-based HQs for the shrew were greater than 1.0 for PCE at the HRIA 
Exposure Area and for cis-1,2-DCE, PCE, and TCE at the Breen Exposure Area 
(Table 3-10). No inhalation HQs exceeded 1.0 at the downgradient area. The highest 
inhalation HQs were calculated for PCE at the HRIA Exposure Area (HQ of 50) and 
the Breen Exposure Area (HQ of 6.8). These HQs are based on a LOAEL and, 
therefore, not as conservative as HQs based on a NOAEL. Inhalation HQs for cis-
1,2-DCE and TCE also exceeded 1.0 at the Breen Exposure Area, but all were less 
than 3.0. The reliability of the inhalation-based HQs are uncertain and can assumed 
to be reliable within an order of magnitude (factor of 10) at best. The assumption that 
COPC concentrations in burrow air are in equilibrium with soil and moisture 
concentrations in the burrow may be conservative because the burrow is connected to 
the surface, thereby allowing for air exchange. However, whether the Kd values or 
Henry’s Law Constants used in the equation are conservative is unknown. 

• Raccoon: Tetrachloroethene NOAEL- and LOAEL-based HQs for the raccoon were 
greater than 1.0 at the HRIA Exposure Area and Breen Exposure Area (Table 3-10). 
HQs for downgradient areas did not exceed 1.0. These HQs were driven by the PCE 
concentrations measured in sediment and the relatively high sediment ingestion rate 
(9.4% of the food ingestion rate). Although there is added uncertainty in the NOAEL 
and LOAEL values because they are based on mammalian toxicity data, the exposure 
estimates are likely conservative because the analysis assumed that raccoons receive 
all of their soil and sediment ingestion, and water ingestion, from the Site. 

• White-tailed Deer: Tetrachloroethene NOAEL- and LOAEL-based HQs for the deer 
were greater than 1.0 at the HRIA Exposure Area and Breen Exposure Area 
(Table 3-10). HQs for downgradient areas did not exceed 1.0. These HQs were 
driven by the PCE concentrations measured in sediment. Although there is added 
uncertainty in the NOAEL and LOAEL values because they are based on mammalian 
toxicity data, the exposure estimates are likely conservative because the analysis 
assumed that deer receive all of their soil and sediment ingestion, and water 
ingestion, from the Site. 

3.5.2 Aquatic Life 
Mean (95%UCL) PCE and TCE concentrations in Berwick Creek surface water are 
graphically compared to toxicity data for aquatic life (as noted above, no toxicity data were 
identified for cis-1,2-DCE) (Figures 3-1 and 3-2). The species mean acute values are shown 
as cumulative distributions, with the species labeled, as well as the lowest chronic toxicity 
value for each chemical. As shown, surface water PCE and TCE concentrations are well 
below existing acute and chronic toxicity values for rainbow trout and other aquatic 
organisms. Accordingly, potential PCE and TCE risks to salmon and their food items are 
negligible at the Site. 

3.5.3 Plants 
Soil and groundwater COPC concentrations from the HRIA, Breen, and Downgradient areas 
were compared to phytotoxicity data (Table 3-11). Toxicity data for cis-1,2-DCE was not 
available so surrogate data for soils (TCE and PCE) and soil solutions (trans-1,2-
dichloroethene) were utilized. The terrestrial plant HQs for soils did not exceed 1.0 for any 
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exposure area or COPC (Table 3-11). Groundwater data exceeded an HQ of 1.0 for PCE at 
the HRIA area. This suggests that plants with root systems deep enough to encounter PCE 
contaminated groundwater at the source area may be adversely affected. Breen and 
downgradient areas did not show an HQ of 1.0 for groundwater concentrations. 

3.5.4 Uncertainties 
As discussed throughout the document, there are several key uncertainties associated with the 
ecological BRA for the Hamilton/Labree Site that should be recognized, as these have 
bearing on the accuracy of the risk predictions to ecological receptors. For some of these 
uncertainties it is unknown whether they are likely to result in the over- or under-prediction 
of risk, although for others it is likely that risks are over-predicted since, to the extent 
possible, assumptions made in the ERA erred on the side of conservatism to minimize the 
possibility of underestimating risk. The key uncertainties are summarized below: 

• BRA exposure assessment methods. Exposure assessment methods used in the 
BRA followed were consistent with standard ecological risk assessment guidance, 
although some assumptions likely introduce different levels of uncertainty into the 
BRA. The receptors selected for evaluation in the analysis do not represent every 
mammal, bird, or aquatic organism that may use the Site, but instead represent 
potential receptors based on their importance to local ecosystems or possess 
behaviors that make them more likely to be exposed to a chemical stressor. 

• Sediment concentrations. There is considerable uncertainty in the PCE risk 
estimates for ecological receptors because the exposure concentration is driven by a 
sample collected from the suspected spill area. PCE concentrations in sediment 
rapidly decline immediately downstream from the spill area so estimated risks from 
this pathway are not widespread throughout the Site (see Table 2-13). In addition, the 
sediment sample in which the maximum concentration was measured was a 12-ft 
core sample that is not representative of the surface sediment to which ecological 
receptors are exposed.  

• Estimation of burrow air concentrations. There is uncertainty in the inhalation-
based risk characterization for the short-tailed shrew. Chemical concentrations are 
assumed to be in equilibrium with soil, and soil moisture concentrations may be 
conservative because the burrow is connected to the soil surface, thereby allowing for 
air exchange. It is not known whether the Kd values or Henry’s Law constants used 
in the equation are conservative.  

• Wildlife toxicity values. There is considerable uncertainty in the risk 
characterizations for the robin and bald eagle. No avian toxicity values were 
identified; therefore, the NOAEL and LOAEL used in the risk characterization for 
the robin and bald eagle were based on mammalian toxicity data.  
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4. BASELINE RISK ASSESSMENT SUMMARY 
The following is a summary of the baseline human health and ecological risk assessment 
component of the RI for Hamilton/Labree Roads Groundwater Contamination Superfund 
Site. The BRA was conducted in accordance with federal and regional Superfund technical 
guidance for human health (1989, 1991a, 1991b, 1992a, 1996, 1998a, 2004a) and ecological 
risk assessment (1997a, 1997d, 1998c). The BRA included an evaluation of two primary 
sources of contaminants: (1) releases from the property currently or formerly owned by Breen 
and (2) releases from a source located east of the United Rentals building near the HRIA. The 
objectives of the BRA were to: 

• Evaluate potential effects of chemicals detected in soil and groundwater on human 
and ecological receptors at the HRIA and Breen source areas,  

• Evaluate contaminants in groundwater at areas downgradient and cross-gradient of 
the source areas, and 

• Evaluate surface water and sediments in Berwick Creek associated with the source 
areas. 

Existing environmental data was reviewed to determine potential chemicals of concern. 
Chemical concentrations were summarized for four exposure areas (Upgradient, HRIA, 
Breen, and Downgradient) and compared to risk-based screening benchmarks for human and 
ecological health. Several VOCs were identified through the screening process to be 
evaluated further in the BRA. Chemicals evaluated for human health included:  
cis-1,2-dichlroethylene, methylene chloride, PCE, tetrahydrofuran, TCE, and vinyl chloride. 
Chemicals evaluated for ecological health included: cis-1,2-DCE, PCE and TCE. 

Summary of the Human Health Risk Assessment 
The human health risk assessment examined several exposure pathways that were considered 
potentially complete for receptors working at the HRIA or Breen properties or for residents 
living downgradient of the source areas. Exposure pathways included: 

Breen Property and HRIA: 

• Current/future indoor commercial/industrial worker: 

 Inhalation of vapors from the subsurface (soil and groundwater) in outdoor or 
indoor air.  

 Ingestion of groundwater in the shallow aquifer as drinking water. 

• Future construction/utility worker: 

 Incidental soil ingestion and dermal contact. 

 Inhalation of vapors from the subsurface soil in outdoor air. 

Downgradient Non-source Areas: 

• Current/future resident receptor (adult and child): 

 Inhalation of vapors from the subsurface (shallow groundwater) in indoor air. 

 Ingestion and dermal contact with groundwater in the shallow aquifer as drinking 
water. 



Draft Baseline Risk Assessment: Hamilton/Labree Roads 
Groundwater Contamination Superfund Site 
U.S. Environmental Protection Agency 

 

4-2 March 2006│ 415-2328-007 

• Current/future recreational receptor (child): 

 Incidental ingestion and contact with surface water or sediments during 
recreation in Berwick Creek. 

The estimated noncancer and cancer risks to the aforementioned receptors are summarized 
below: 

HRIA Commercial/Industrial Worker: Exposure to contaminants in groundwater 
(drinking and volatilization to indoor air) and soil (incidental ingestion, contact and 
volatilization to outdoor air) were evaluated. Estimated noncancer hazard indices were 
elevated (HQ = 100) and cancer risks were approximately 2x10-1. The noncancer and cancer 
risks were primarily driven by PCE concentrations found in groundwater (i.e., the drinking 
water pathway). Indoor air HQs and cancer risks were orders of magnitude less than the 
drinking water pathway. 

HRIA Construction Worker: Exposure to contaminants in groundwater (drinking) and soil 
(incidental ingestion, contact and volatilization to outdoor air) were evaluated. Estimated 
noncancer hazard indices were less than 1.0 and estimated cancer risks were approximately 
4x10-4. The noncancer and cancer risks were primarily driven by PCE concentrations found 
in groundwater (i.e., drinking water pathway). 

Breen Commercial/Industrial Worker: Exposure to contaminants in groundwater (drinking 
and volatilization to indoor air) and soil (incidental ingestion, contact and volatilization to 
outdoor air) were evaluated. Estimated noncancer hazard indices were slightly elevated (HQ 
= 1.6) and estimated cancer risks were approximately 2x10-3. The noncancer and cancer risks 
were primarily driven by PCE concentrations found in groundwater (i.e., drinking water 
pathway). Indoor air HQs and cancer risks were orders of magnitude less than the drinking 
water pathway. 

Breen Construction Worker: Exposure to contaminants in groundwater (drinking) and soil 
(incidental ingestion, contact and volatilization to outdoor air) were evaluated. Estimated 
noncancer hazard indices were less than 1.0 and estimated cancer risks were approximately 
4x10-7.  

Berwick Creek Recreator: Noncancer and cancer risks were estimated for children 
recreating infrequently at Berwick Creek. Exposure to contaminants in surface water 
(incidental ingestion and contact) and sediment (incidental ingestion and contact) were 
evaluated. Estimated noncancer hazard indices were less than 1.0 at the HRIA area or 
downgradient, while estimated cancer risks were approximately 2x10-4 for the HRIA area and 
2x10-6 for the downgradient area. Cancer risks were predominantly driven by PCE 
concentrations identified in sediment associated with the HRIA source area.  

Downgradient Residents: Noncancer and cancer risks were evaluated for a number of 
downgradient groundwater wells, representing a range of exposure for potential current or 
future single-family residences. Risks were evaluated for children and adults using the 
groundwater system for domestic use (pathways include drinking water, bathing and 
volatilization to indoor air). Estimated noncancer risk (all pathways, all COPCs) for children 
ranged from <1.0 – 129. Estimated noncancer risks (all pathways, all COPCs) for adults 
ranged from <1.0 – 33. Cancer risks for children varied by groundwater well and ranged from 
7x10-9 – 2x10-2. Cancer risks for adults varied by groundwater well and ranged from and 
2x10-7 – 3x10-2. The risks from indoor air were orders of magnitude lower than the drinking 
water pathway. Thus, depending on the well, current groundwater concentrations indicate the 
potential for increased health risks (primarily from drinking or bathing pathways) to current 
or future residents living downgradient of the Breen and HRIA source areas. 
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The overall results of the human health risk assessment indicate that current contaminant 
concentrations (predominantly PCE) in groundwater associated with the HRIA source area 
represents a potential for elevated health risks to current or future site workers or 
downgradient residents if receptors were to use the groundwater for domestic purposes. 
Currently the affected receptors are connected to the municipal water system.  

Summary of the Ecological Risk Assessment 
The ecological risk assessment examined several exposure pathways that were considered 
potentially complete for ecological receptors living or visiting the Site source areas. Exposure 
pathways included: 

Berwick Creek: Mammals (shrew, raccoon, and white-tailed deer) and birds (American 
robin, bald eagle, and mallard) were evaluated for incidental ingestion of contaminants in 
sediment and surface water. Salmonids were evaluated for direct contact with surface water. 

HRIA: Mammals and birds were evaluated for incidental ingestion of contaminants in soils 
located at the HRIA exposure area. In addition, burrowing mammals (shrew) were evaluated 
for inhalation of volatile organics in burrow air. Terrestrial plants were evaluated for uptake 
of contaminants in soils or groundwater. 

Breen: Mammals and birds were evaluated for incidental ingestion of contaminants in soils 
located at the HRIA exposure area. In addition, burrowing mammals (shrew) were evaluated 
for inhalation of volatile organics in burrow air. Terrestrial plants were evaluated for uptake 
of contaminants in soils or groundwater. 

Downgradient: Mammals and birds were evaluated for incidental ingestion of contaminants 
in soils located at the HRIA exposure area. In addition, burrowing mammals (shrew) were 
evaluated for inhalation of volatile organics in burrow air. Terrestrial plants were evaluated 
for uptake of contaminants in soils or groundwater. 

The estimated risks to ecological receptors are summarized below: 

Aquatic Organisms: Aquatic receptors (e.g., salmonids) were evaluated for direct contact to 
chemicals in surface waters of Berwick Creek. Current concentrations of cis-1,2-DCE, PCE 
and TCE are not expected to result in elevated risks to aquatic organisms. 

Terrestrial Plants: Minimal risks were quantified for terrestrial plant receptors at all 
exposure areas, with the exception of PCE in groundwater at the HRIA area (HQ = 7.3).  

Mammalian Receptors: Mammalian receptors were evaluated for incidental ingestion of 
Site soils, Berwick Creek sediments and surface water, and inhalation of volatiles form Site 
soils (shrews only). Elevated risks were found for shrews at the HRIA exposure area from 
ingestion of PCE in surface water, sediment or soils (HQ = 1.2) and inhalation of PCE in 
burrows (HQ = 50). Elevated risks were also identified for PCE at the Breen exposure area 
from inhalation of VOCs in burrow air (HQs = 1.3 – 6.8). Raccoons (HQs = 8.5 – 43) and 
deer (HQs = 1.2 – 6.6) had elevated HQs for PCE at the HRIA and Breen Areas. Ingestion of 
PCE in soils, surface water, and sediments in the downgradient areas did not indicate an 
elevated risk to any mammalian receptor (HQs < 1.0). Ingestion risks at all sites were 
primarily driven by the high PCE concentrations found in Berwick Creek sediments 
associated with the HRIA PCE spill area. 

Avian Receptors (American Robin and Bald Eagle): No elevated risks for Bald Eagles 
were identified for any COPCs at any exposure area. However, American Robin risks were 
elevated for PCE from ingestion of soils, surface waters and sediments at all exposure areas 
(HQs = 1.3 - 11). Mallards had slightly elevated HQs (3.0) for PCE at the HRIA and Breen 
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areas. The risks to robins and mallards are primarily due to their high soil/sediment ingestion 
rate and the elevated PCE concentrations identified in Berwick Creek sediments.  

The overall results of the ecological risk assessment indicate that current contaminant 
concentrations (predominantly PCE) in sediment associated with the HRIA source area and 
PCE in subsurface soils may represent a potential for elevated risks to organisms 
encountering the HRIA PCE spill area. However, risks to ecological receptors are considered 
to be minimal since (1) highly conservative exposure estimates were utilized in the BRA and 
(2) the HRIA spill area is confined to a small area within Berwick Creek and is not shown to 
be moving downstream. 

Conclusions of the Hamilton/Labree Roads Baseline Risk Assessment 
The following are the general conclusions from the Hamilton/Labree Roads Baseline Risk 
Assessment: 

• Tetrachloroethene and associated VOCs were historically released from spills and 
leaks at the HRIA and Breen properties. These spills have lead to the contamination 
of soils and groundwater located at the HRIA or Breen sites and in downgradient 
groundwater wells. The primary PCE source is associated with the HRIA area and 
areas of Berwick Creek. 

• The human health risk assessment concluded that drinking current or future 
groundwater concentrations of VOCs (particularly PCE) may potentially adversely 
affect the health of on-site workers or downgradient residents. However, the 
commercial and private properties within this area are all on municipal water 
systems. Thus, current human populations are not drinking contaminated water. 
However, there are potential risks to human health if future wells are installed that 
draw water from the groundwater aquifer. Estimated risks from the volatilization of 
contaminants in groundwater to indoor air appear to be elevated above risk threshold 
levels only at the buildings present on the HRIA property (i.e., United Rentals). 
Indoor air estimates are likely to be overestimated due to the nature of the Johnson 
and Ettinger volatilization model and limited air sampling results indicated low PCE 
concentrations (WA DOH 2004). Recreational activities at Berwick Creek are 
anticipated to be of minimal concern if conducted away from the primary PCE spill 
source at the HRIA site. 

• The ecological risk assessment concluded that current concentrations of PCE in 
Berwick Creek sediments may adversely affect ecological receptors only at the PCE 
source area at the HRIA site. Additionally, VOC concentrations in soils at the HRIA 
and Breen sites may present risks to burrowing animals. Surface water concentrations 
do not appear to pose a risk to aquatic receptors within Berwick Creek. 

• Overall, PCE and associated VOC risks at the HRIA site are localized in soils and 
sediments and groundwater. Domestic use of groundwater is the primary concern at 
the Site (i.e., HRIA, Breen and downgradient) and institutional controls (i.e., use of 
municipal water systems rather than groundwater sources and restricted access to the 
source areas) will reduce exposure to contaminants associated with the HRIA and 
Breen source areas. 
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Figure 3-1 
Comparison of acute and chronic toxicity values to 
Berwick Creek (mean, 95%UCL) PCE concentrations 
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Figure 3-2 
Comparison of acute and chronic toxicity values to 
Berwick Creek (mean, 95%UCL) TCE concentrations 





 

 

TABLES 





Table 2-1.  Summary of Hamilton/Labree Roads Site Investigations

1993-1994 WDOH Sampled 18 private water-supply wells in area. PCE detected in 6 wells screened in the shallow 
aquifer.

Ecology 1999b

1996 WDOH Resampled 5 of 6 wells previously exhibiting PCE. Slight increase in PCE concentrations from 1993-
1994 sampling event.

Ecology 1999b

1996 Geo-Recon and SAIC for 
Ecology

Geophysical reconnaissance investigation on the Breen 
property for sources, sampling of some private water-
supply wells, and installation of monitoring wells MW-1 
through MW-8 in the upper aquifer.  Wells MW-3 and 
MW-5 are located within the HRIA study area.

Some geophysical anomalies detected, but no 
obvious cache of buried drums.  PCE 
concentrations have ranged from 500 to 1,350 
µg/L in MW-3 and 2.4 to 7 µg/L in MW-5.

SAIC 1997 and 
Geo-Recon 1996

1997-2001 Ecology Quarterly sampling of monitoring wells and private water-
supply wells.

Generated data for tracking of contaminant 
concentrations.

Ecology 1999b, 2000, 2001

1998 TEG for Ecology Sampled soil and groundwater from 28 temporary 
borings, 14 of which were within the HRIA study area 
(B1 through B7 and B20 through B27).

Highest concentration of PCE in groundwater was 
60,000 µg/L at location B2.

Ecology 1999a

Jun-99 Ecology and GeoPotential for 
Ecology

Installation of 7 wells intended for monitoring and 
remediation (MWR-1 through MWR-7), all within the 
HRIA study area.  These wells were installed with 10-
foot screens set within the depth interval 14 to 28 feet 
bgs.  Sampling of surface water in Berwick Creek. 
Geophysical survey for potential sources within a portion 
of the HRIA study area.

Generated additional data regarding the 
distribution of PCE in groundwater.  Geophysical 
survey located only one unresolved anomaly 
within the HRIA study area, and this anomaly was 
hypothesized to be the result of interference from 
the United Rentals building foundation.

Ecology 2001

Aug-99 Northwest Geophysical 
Associates and GeoEngineers 
for Breen

Location and removal of 70 drums and several small 
containers from beneath a building on the Breen 
property.

Buried drums were a source of PCE in 
groundwater.

GeoEngineers 2001

2000 – 2001 START contractor (Ecology and
Environment, Inc.) for EPA

Four phases of work as part of a time-critical removal 
action.  Installed and sampled temporary borings (AB1 
through AB11, GP1 through GP4, and GP-102 through 
GP-191) monitoring wells (MW-9 through MW-16), and 
combined monitoring and recovery wells (MWR-8 
through MWR-11).  All temporary and permanent 
sampling locations assessed the shallow aquifer, with 
various sampling and screen depths.  Many of the 
START sampling locations were within the HRIA study 
area.  Evaluated removal action alternatives. 

Implemented the alternative drinking water supply 
alternative, connecting affected residences and 
businesses to the City of Chehalis municipal 
water supply.  

EPA 2000, 2001, 2002b

ReferencesDate Range Scope of Investigation Key FindingsInvestigated By
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Table 2-1.  Summary of Hamilton/Labree Roads Site Investigations

ReferencesDate Range Scope of Investigation Key FindingsInvestigated By

2002 Farallon Consulting for Breen Ongoing investigation work for preparation of a site-wide 
remedial investigation/feasibility study.  Within the HRIA 
study area, collected surface water samples from 
Berwick Creek and groundwater water from existing 
monitoring and private water supply wells.  Outside of 
HRIA study area, installed and sampled temporary 
borings and permanent monitoring wells, collected 
stream-bed soil samples from Berwick Creek, collected 
soil gas samples on Breen property.

To date, eliminated some potential sources areas 
on the Breen property from consideration.  Added 
to understanding of distribution of PCE in soil and 
groundwater.  Found greater downgradient extent 
of PCE in groundwater than previous 
investigations.

Farallon 2003

2003-2004 Response Action Contract 
(RAC) Contractor (URS Group) 
for EPA

Engineering evaluation/cost analysis investigation for 
HRIA study area.  Performed geophysical survey to look 
for targets and characterize subsurface.  Collected soil 
gas samples, stream bed and bank soil samples from 
Berwick Creek, sampled soil and groundwater from 
temporary Geoprobe borings to 30 feet bgs, sampled 
soil and groundwater from auger borings to 50 feet bgs, 
installed and sampled permanent monitoring wells, 
performed two constant-discharge aquifer performance 
tests.

Identified source as dumping to Berwick Creek.  
Delimited dense nonaqueous-phase liquid zone 
and zone of highest PCE concentrations.  
Obtained soil, groundwater, and aquifer 
characteristics for screening and design of 
removal and remedial technologies.  Installed 
wells for use in future remediation and monitoring.

URS 2004

2003-2004 Farallon Consulting Data gathered for Phase II sampling program Only raw data available, no analysis previously 
conducted.

Farallon Phase 2 Data
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Table 2-2. Summary of Samples Associated with Site Exposure Areas

Groundwater Soil Groundwater Soil Groundwater Soil Groundwater Soil Surface Water Sediment (1)
MW-11 CC-9 AB-1 AB-1 B-13 CC-4 B-07 CC-1 BERSW1 SB-400
MW-12 MW-11 SB05 AB-2 AB-2 B-14 CC-5 B-08 CC-2 BERSW2 SB-401
MW-13 MW-11 SB15 AB-3 AB-3 B-15 CC-6 B-11 CC-3 BERSW3 SB-402
MW-14 MW-11 SB50 AB-4 AB-4 B-16 CC-7 B-17 MW-4 SW-5 SB-403
MW-15 MW-12 SB05 AB-5 AB-5 B-18 CC-8 MW-4 RS-30 SW-6 SB-404
MW-16 MW-12 SB15 AB-6 AB-6 B-19 EX MW-22 RS-31 SW-7 SB-405
PW-2 MW-12 SB49 AB-7 AB-7 MW-1 EX-01 MW-23 SW-8 SB-406
PW-11 MW-13 SB15 AB-8 AB-8 MW-2 EX-02 MW-24 SW-9 SB-407
PW-12 MW-13 SB20 AB-9 AB-9 MW-6 EX-03 MW-25 SW-10 SB-408
PW-13 MW-13 SB49 AB-10 AB-10 MW-7 EX-04 MW-28 SB-409
PW-14 MW-14 SB20 AB-650 AB-11 MW-8 EX-05 MW-31 SB-410
PW-15 MW-14 SB35 AB-651 AB-650 MW-17 EX-06 MW-32 SB-411
PW-18 MW-14 SB49 AB-652 AB-651 MW-18 EX-07 PW-4 SB-412
PW-23 MW-15 SB15 B-01 AB-652 MW-19 EX-08 PW-5 SB-413
WJ1 MW-15 SB25 B-02 B21 MW-20 EX-09 PW-6 SB-414

MW-15 SB49 B-03 B22 MW-21 EX-10 PW-7 SB-415
MW-16 SB15 B-04 B23 MW-26 EX-11 PW-8 SB-416
MW-16 SB25 B-05 B24 MW-27 EX-12 PW-9 SB-417
MW-16 SB48 B-06 B25 MW-29 EX-13 PW-10 SB-419

B-20 B26 MW-30 EX-14 PW-16
B-23 B27 MW-34 EX-15 PW-17
B-24 BS-451 PW-1 EX-16 PW-19
B-25 BS-452 RS-01 EX-17 PW-20
B-26 BS-453 RS-1 EX-18 PW-21
B-27 BS-454 RS-2 EX-19 PW-22
GP-1 BS-455 RS-3 EX-20 PW-24
GP-2 BS-456 RS-4 EX-21 PW-25
GP-3 BS-457 RS-5 EX-22 PW-26
GP-500 BS-458 RS-6 MW-1 PW-27
GP-501 BS-459 RS-7 MW-2 PW-28
GP-502 BS-460 RS-8 MW-6 PW-29
GP-503 BS-461 RS-9 MW-7 PW-30
GP-504 BS-462 RS-10 MW-8 PW-31
GP-505 BS-463 RS-11 MW-18 PW-32
GP-506 BS-464 RS-12 MW-19 PW-33
GP-507 BS-465 RS-13 MW-21 PW-34
GP-508 BS-466 RS-14 RS-1 PW-35
GP-509 BS-467 RS-15A RS-2 PW-36
GP-510 BS-468 RS-16 RS-5 PW-37
GP-511 BS-469 RS-17 RS-8 PW-38
GP-512 BS-470 RS-17A RS-8A PW-39
GP-513 GP-1 SG1-12 RS-9 RS-18
GP-514 GP-2 SG1-13 RS-12 RS-19
GP-515 GP-3 SG1-20 RS-16 RS-19A
GP-516 GP-4 SG2-8 SP-1 RS-20
GP-517 GP-500 SG2-9 SP-2 RS-21
GP-518 GP-501 SP-1 SP-3 RS-22
GP-519 GP-502 SP-2 SP-4 RS-23A
GP-520 GP-503 SP-3 SP-5 RS-24
GP-521 GP-504 SP-4 SP-6 RS-30
GP-522 GP-505 SP-5 SP-7 RS-31
GP-523 GP-506 SP-6 SP-8 RS-33
GP-524 GP-507 SP-7 TP-5 RS-41

Breen Downgradient Berwick CreekUpgradient HRIA

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
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Table 2-2. Summary of Samples Associated with Site Exposure Areas

Groundwater Soil Groundwater Soil Groundwater Soil Groundwater Soil Surface Water Sediment (1)
Breen Downgradient Berwick CreekUpgradient HRIA

GP-525 GP-508 SP-8 TP-6 RS-42
GP-526 GP-509 TP-7 RS-43
GP-527 GP-510 RS-46
GP-528 GP-511 RS-47
GP-529 GP-512 RS-48
GP-530 GP-513 RS-49
GP-531 GP-514
GP-A3 GP-515
GP-A4 GP-516
MW-10 GP-517
MW-3 GP-518
MW-5 GP-A3
MW-9 GP-A4
MW-33 MW-3
MW-600 MW-5
MW-601 MW-9
MW-602 MW-10
MW-603 MW-600
MW-604 MW-601
MW-605 MW-602
MW-606 MW-603
MW-607 MW-604
MW-608 MW-605
MW-R1 MW-606
MW-R2 MW-607
MW-R3 MW-608
MW-R4 MW-R8
MW-R5 MW-R9
MW-R6 MW-R10
MW-R7 MW-R11
MW-R8 SB-400
MW-R9 SB-401
MW-R10 SB-402
MW-R11 SB-403
PW-3 SB-404
SG-215 SB-405

SB-406
SB-407
SB-408
SB-409
SB-410
SB-411
SB-412
SB-413
SB-414
SB-415
SB-416
SB-417
SB-419

(1) Sediment samples consists of bedded sediments/soils collected from Berwick Cr. (0-12 ft).
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Table 2-3. Summary of Chemicals Evaluated in Groundwater

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value

Source 
(2)

COPC 
(Y/N)

Rationale 
(3)

1,1,1,2-Tetrachloroethane 630-20-6 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
1,1,1-Trichloroethane 71-55-6 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
1,1,2,2-Tetrachloroethane 79-34-5 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
1,1,2-Trichloroethane 79-00-5 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
1,1-Dichloroethane 75-34-3 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
1,1-Dichloroethene 75-35-4 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
1,1-Dichloropropene 563-58-6 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
1,2,3-Trichlorobenzene 87-61-6 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
1,2,3-Trichloropropane 96-18-4 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
1,2,4-Trichlorobenzene 120-82-1 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
1,2,4-Trimethylbenzene 95-63-6 - - ug/l - 0 / 14 (0.0%) 0.2 - 1 - - N FOD < 5%
1,2-Dibromo-3-chloropropane 96-12-8 - - ug/l - 0 / 15 (0.0%) 1 - 5 - - N FOD < 5%
1,2-Dibromoethane 106-93-4 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
1,2-Dichlorobenzene 95-50-1 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
1,2-Dichloroethane 107-06-2 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
1,2-Dichloropropane 78-87-5 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
1,3,5-Trimethylbenzene 108-67-8 - - ug/l - 0 / 14 (0.0%) 0.2 - 1 - - N FOD < 5%
1,3-Dichlorobenzene 541-73-1 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
1,3-Dichloropropane 142-28-9 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
1,3-Dichloropropene (total) 542-75-6 - - ug/l - 0 / 1 (0.0%) 0.5 - 0.5 - - N FOD < 5%
1,4-Dichlorobenzene 106-46-7 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
2,2-Dichloropropane 594-20-7 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
2-Butanone 78-93-3 - - ug/l - 0 / 13 (0.0%) 5 - 5 - - N FOD < 5%
2-Chloroethyl vinyl ether 110-75-8 - - ug/l - 0 / 15 (0.0%) 1 - 5 - - N FOD < 5%
2-Chlorotoluene 95-49-8 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
2-Hexanone 591-78-6 - - ug/l - 0 / 6 (0.0%) 2 - 5 - - N FOD < 5%
4-Chlorotoluene 106-43-4 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
4-Isopropyltoluene 99-87-6 - - ug/l - 0 / 14 (0.0%) 0.2 - 1 - - N FOD < 5%
4-Methyl-2-pentanone 108-10-1 - - ug/l - 0 / 13 (0.0%) 2 - 5 - - N FOD < 5%
Acetone 67-64-1 - - ug/l - 0 / 13 (0.0%) 5 - 5 - - N FOD < 5%
Benzene 71-43-2 - - ug/l - 0 / 12 (0.0%) 0.2 - 1 - - N FOD < 5%
Bromobenzene 108-86-1 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
Bromochloromethane 74-97-5 - - ug/l - 0 / 9 (0.0%) 0.2 - 1 - - N FOD < 5%
Bromodichloromethane 75-27-4 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
Bromoform 75-25-2 - - ug/l - 0 / 16 (0.0%) 0.5 - 1 - - N FOD < 5%
Bromomethane 74-83-9 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
Carbon disulfide 75-15-0 - - ug/l - 0 / 13 (0.0%) 0.2 - 1 - - N FOD < 5%
Carbon tetrachloride 56-23-5 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
Chlorobenzene 108-90-7 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%

Min 
Detected 
Value (1)

Max Detected 
Value (1)

Upgradient Exposure Area
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Table 2-3. Summary of Chemicals Evaluated in Groundwater

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value

Source 
(2)

COPC 
(Y/N)

Rationale 
(3)

Min 
Detected 
Value (1)

Max Detected 
Value (1)

Chloroethane 75-00-3 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
Chloroform 67-66-3 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
Chloromethane 74-87-3 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
cis-1,2-Dichloroethene 156-59-2 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
cis-1,3-Dichloropropene 10061-01-5 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
Dibromochloromethane 124-48-1 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
Dibromomethane 74-95-3 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
Dichlorodifluoromethane 75-71-8 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
Ethylbenzene 100-41-4 - - ug/l - 0 / 13 (0.0%) 0.2 - 1 - - N FOD < 5%
Hexachlorobutadiene 87-68-3 - - ug/l - 0 / 16 (0.0%) 0.2 - 5 - - N FOD < 5%
Iodomethane 74-88-4 - - ug/l - 0 / 8 (0.0%) 1 - 5 - - N FOD < 5%
Isopropylbenzene 98-82-8 - - ug/l - 0 / 14 (0.0%) 0.2 - 1 - - N FOD < 5%
Methyl Tert-Butyl Ether 1634-04-4 - - ug/l - 0 / 6 (0.0%) 0.2 - 1 - - N FOD < 5%
Methylene chloride 75-09-2 - - ug/l - 0 / 16 (0.0%) 0.5 - 5 - - N FOD < 5%
Naphthalene 91-20-3 - - ug/l - 0 / 14 (0.0%) 0.5 - 1 - - N FOD < 5%
n-Butylbenzene 104-51-8 - - ug/l - 0 / 14 (0.0%) 0.2 - 1 - - N FOD < 5%
n-Propylbenzene 103-65-1 0.32  0.32  ug/l MW-14 1 / 13 (7.7%) 0.2 - 1 24.0 nc R9 PRG N Max < SV
sec-Butylbenzene 135-98-8 - - ug/l - 0 / 14 (0.0%) 0.2 - 1 - - N FOD < 5%
Styrene 100-42-5 - - ug/l - 0 / 14 (0.0%) 0.2 - 1 - - N FOD < 5%
tert-Butylbenzene 98-06-6 - - ug/l - 0 / 14 (0.0%) 0.2 - 1 - - N FOD < 5%
Tetrachloroethene 127-18-4 0.73  0.73  ug/l PW-23 1 / 22 (4.5%) 0.2 - 1 - - N FOD < 5%
Toluene 108-88-3 - - ug/l - 0 / 14 (0.0%) 0.2 - 1 - - N FOD < 5%
trans-1,2-Dichloroethene 156-60-5 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
trans-1,3-Dichloropropene 10061-02-6 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
Trichloroethene 79-01-6 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
Trichlorofluoromethane 75-69-4 - - ug/l - 0 / 15 (0.0%) 0.2 - 1 - - N FOD < 5%
Vinyl acetate 108-05-4 - - ug/l - 0 / 13 (0.0%) 1 - 5 - - N FOD < 5%
Vinyl chloride 75-01-4 - - ug/l - 0 / 16 (0.0%) 0.2 - 1 - - N FOD < 5%
o-Xylene 95-47-6 - - ug/l - 0 / 14 (0.0%) 0.2 - 1 - - N FOD < 5%
Xylenes 1330-20-7 - - ug/l - 0 / 15 (0.0%) 0.4 - 2 - - N FOD < 5%

Inorganics
Nitrate as Nitrogen - 500 1700 A ug/l MW-606 9 / 9 (100%) - 10000 nc EPA MCL N MAX < SV
Sulfate - 1000 9000 A ug/l MW-602 9 / 9 (100%) - 250000 nc EPA MCL N MAX < SV
Sulfide - - - ug/l - 0 / 9 (0%) 2000 - 2000 - - N FOD < 5%
Petroleum Organics
Gasoline - 4200 4200 ug/L GP-1 1 / 2 (50%) 100 - 100 800 nc CLARC N NSR
Organics
1,1,1,2-Tetrachloroethane 630-20-6 - - ug/l - 0 / 210 (0.0%) 0.2 - 2000 - - N FOD < 5%
1,1,1-Trichloroethane 71-55-6 0.036 J 0.036 J ug/l PW-3 1 / 236 (0.4%) 0.2 - 2000 - - N FOD < 5%

HRIA Exposure Area

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
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Table 2-3. Summary of Chemicals Evaluated in Groundwater

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value

Source 
(2)

COPC 
(Y/N)

Rationale 
(3)

Min 
Detected 
Value (1)

Max Detected 
Value (1)

1,1,2,2-Tetrachloroethane 79-34-5 - - ug/l - 0 / 201 (0.0%) 0.2 - 2000 - - N FOD < 5%
1,1,2-Trichloroethane 79-00-5 - - ug/l - 0 / 203 (0.0%) 0.2 - 2000 - - N FOD < 5%
1,1,2-Trichlorotrifluoroethane 76-13-1 - - ug/l - 0 / 62 (0.0%) 1 - 4000 - - N FOD < 5%
1,1-Dichloroethane 75-34-3 - - ug/l - 0 / 217 (0.0%) 0.2 - 2000 - - N FOD < 5%
1,1-Dichloroethene 75-35-4 - - ug/l - 0 / 257 (0.0%) 0.2 - 4000 - - N FOD < 5%
1,1-Dichloropropanone 513-88-2 - - ug/l - 0 / 14 (0.0%) 1 - 5 - - N FOD < 5%
1,1-Dichloropropene 563-58-6 - - ug/l - 0 / 210 (0.0%) 0.2 - 2000 - - N FOD < 5%
1,2,3-Trichlorobenzene 87-61-6 - - ug/l - 0 / 210 (0.0%) 0.2 - 10000 - - N FOD < 5%
1,2,3-Trichloropropane 96-18-4 - - ug/l - 0 / 210 (0.0%) 0.2 - 5000 - - N FOD < 5%
1,2,4-Trichlorobenzene 120-82-1 - - ug/l - 0 / 210 (0.0%) 0.2 - 4000 - - N FOD < 5%
1,2,4-Trimethylbenzene 95-63-6 - - ug/l - 0 / 168 (0.0%) 0.2 - 2000 - - N FOD < 5%
1,2-Dibromo-3-chloropropane 96-12-8 - - ug/l - 0 / 210 (0.0%) 1 - 10000 - - N FOD < 5%
1,2-Dibromoethane 106-93-4 2.2  2.2  ug/l MW-R9 1 / 182 (0.5%) 0.2 - 2000 - - N FOD < 5%
1,2-Dichlorobenzene 95-50-1 - - ug/l - 0 / 212 (0.0%) 0.2 - 2000 - - N FOD < 5%
1,2-Dichloroethane 107-06-2 4  4  ug/l B-27 1 / 211 (0.5%) 0.2 - 2000 - - N FOD < 5%
1,2-Dichloroethene 540-59-0 - - ug/l - 0 / 19 (0.0%) 2 - 200 - - N FOD < 5%
1,2-Dichloropropane 78-87-5 - - ug/l - 0 / 216 (0.0%) 0.2 - 2000 - - N FOD < 5%
1,3,5-Trimethylbenzene 108-67-8 - - ug/l - 0 / 163 (0.0%) 0.2 - 4000 - - N FOD < 5%
1,3-Dichlorobenzene 541-73-1 - - ug/l - 0 / 212 (0.0%) 0.2 - 2000 - - N FOD < 5%
1,3-Dichloropropane 142-28-9 - - ug/l - 0 / 182 (0.0%) 0.2 - 4000 - - N FOD < 5%
1,4-Dichlorobenzene 106-46-7 - - ug/l - 0 / 212 (0.0%) 0.2 - 2000 - - N FOD < 5%
2,2-Dichloropropane 594-20-7 - - ug/l - 0 / 210 (0.0%) 0.2 - 4000 - - N FOD < 5%
2-Butanone 78-93-3 - - ug/l - 0 / 200 (0.0%) 2 - 10000 - - N FOD < 5%
2-Chloroethyl vinyl ether 110-75-8 - - ug/l - 0 / 146 (0.0%) 1 - 5000 - - N FOD < 5%
2-Chlorotoluene 95-49-8 - - ug/l - 0 / 210 (0.0%) 0.2 - 4000 - - N FOD < 5%
2-Hexanone 591-78-6 - - ug/l - 0 / 140 (0.0%) 1 - 4000 - - N FOD < 5%
2-Nitropropane 79-46-9 - - ug/l - 0 / 10 (0.0%) 1 - 5 - - N FOD < 5%
4-Chlorotoluene 106-43-4 - - ug/l - 0 / 210 (0.0%) 0.2 - 2000 - - N FOD < 5%
4-Isopropyltoluene 99-87-6 - - ug/l - 0 / 196 (0.0%) 0.2 - 2000 - - N FOD < 5%
4-Methyl-2-pentanone 108-10-1 - - ug/l - 0 / 200 (0.0%) 2 - 5000 - - N FOD < 5%
Acetone 67-64-1 2.6 J 12  ug/l AB-3 3 / 165 (1.8%) 2 - 80000 - - N FOD < 5%
Acrylonitrile 107-13-1 - - ug/l - 0 / 14 (0.0%) 1 - 25 - - N FOD < 5%
Allyl chloride 107-05-1 - - ug/l - 0 / 14 (0.0%) 1 - 5 - - N FOD < 5%
Benzene 71-43-2 - - ug/l - 0 / 154 (0.0%) 0.2 - 2000 - - N FOD < 5%
Bromobenzene 108-86-1 - - ug/l - 0 / 210 (0.0%) 0.2 - 2000 - - N FOD < 5%
Bromochloromethane 74-97-5 - - ug/l - 0 / 152 (0.0%) 0.2 - 4000 - - N FOD < 5%
Bromodichloromethane 75-27-4 - - ug/l - 0 / 216 (0.0%) 0.2 - 2000 - - N FOD < 5%
Bromoform 75-25-2 - - ug/l - 0 / 201 (0.0%) 1 - 5000 - - N FOD < 5%
Bromomethane 74-83-9 - - ug/l - 0 / 216 (0.0%) 0.2 - 2000 - - N FOD < 5%
Carbon disulfide 75-15-0 - - ug/l - 0 / 172 (0.0%) 0.2 - 4000 - - N FOD < 5%
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Table 2-3. Summary of Chemicals Evaluated in Groundwater

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value

Source 
(2)

COPC 
(Y/N)

Rationale 
(3)

Min 
Detected 
Value (1)

Max Detected 
Value (1)

Carbon tetrachloride 56-23-5 - - ug/l - 0 / 238 (0.0%) 0.2 - 2000 - - N FOD < 5%
Chloroacetonitrile 107-14-2 - - ug/l - 0 / 3 (0.0%) 5 - 25 - - N FOD < 5%
Chlorobenzene 108-90-7 - - ug/l - 0 / 216 (0.0%) 0.2 - 2000 - - N FOD < 5%
Chloroethane 75-00-3 - - ug/l - 0 / 216 (0.0%) 0.2 - 10000 - - N FOD < 5%
Chloroform 67-66-3 0.67 J 0.67 J ug/l MW-R3 1 / 238 (0.4%) 0.2 - 2000 - - N FOD < 5%
Chloromethane 74-87-3 - - ug/l - 0 / 216 (0.0%) 0.2 - 4000 - - N FOD < 5%
cis-1,2-Dichloroethene 156-59-2 0.026 J 1570 J ug/l MW-604 36 / 257 (14.0%) 0.2 - 2000 6.1 NC R9 PRG Y Max > SV
cis-1,3-Dichloropropene 10061-01-5 - - ug/l - 0 / 216 (0.0%) 0.2 - 2120 - - N FOD < 5%
Cyclohexane 110-82-7 - - ug/l - 0 / 21 (0.0%) 1 - 500 - - N FOD < 5%
Dibromochloromethane 124-48-1 - - ug/l - 0 / 216 (0.0%) 0.2 - 2000 - - N FOD < 5%
Dibromomethane 74-95-3 - - ug/l - 0 / 210 (0.0%) 0.2 - 2000 - - N FOD < 5%
Dichlorodifluoromethane 75-71-8 200 J 200 J ug/l MW-3 1 / 211 (0.5%) 0.2 - 4000 - - N FOD < 5%
Diethyl ether 60-29-7 - - ug/l - 0 / 41 (0.0%) 1 - 4000 - - N FOD < 5%
Ethyl methacrylate 97-63-2 - - ug/l - 0 / 14 (0.0%) 1 - 5 - - N FOD < 5%
Ethylbenzene 100-41-4 - - ug/l - 0 / 154 (0.0%) 0.2 - 2000 - - N FOD < 5%
Hexachlorobutadiene 87-68-3 - - ug/l - 0 / 210 (0.0%) 0.2 - 5000 - - N FOD < 5%
Hexachloroethane 67-72-1 - - ug/l - 0 / 62 (0.0%) 1 - 10000 - - N FOD < 5%
Iodomethane 74-88-4 - - ug/l - 0 / 129 (0.0%) 1 - 5000 - - N FOD < 5%
Isopropylbenzene 98-82-8 - - ug/l - 0 / 196 (0.0%) 0.2 - 4000 - - N FOD < 5%
Methacrylonitrile 126-98-7 - - ug/l - 0 / 14 (0.0%) 1 - 5 - - N FOD < 5%
Methyl acetate 79-20-9 - - ug/l - 0 / 21 (0.0%) 2 - 1000 - - N FOD < 5%
Methyl acrylate 96-33-3 - - ug/l - 0 / 14 (0.0%) 1 - 5 - - N FOD < 5%
Methyl cyclohexane 108-87-2 - - ug/l - 0 / 21 (0.0%) 1 - 500 - - N FOD < 5%
Methyl methacrylate 80-62-6 - - ug/l - 0 / 14 (0.0%) 1 - 5 - - N FOD < 5%
Methyl Tert-Butyl Ether 1634-04-4 - - ug/l - 0 / 136 (0.0%) 0.2 - 4000 - - N FOD < 5%
Methylene chloride 75-09-2 12 B 5000  ug/l MW-R1 10 / 238 (4.2%) 1 - 10000 - - N FOD < 5%
Naphthalene 91-20-3 - - ug/l - 0 / 196 (0.0%) 1 - 10000 - - N FOD < 5%
n-Butylbenzene 104-51-8 - - ug/l - 0 / 196 (0.0%) 0.2 - 2000 - - N FOD < 5%
n-Butylchloride 109-69-3 - - ug/l - 0 / 14 (0.0%) 1 - 5 - - N FOD < 5%
n-Propylbenzene 103-65-1 - - ug/l - 0 / 154 (0.0%) 0.2 - 2000 - - N FOD < 5%
Pentachloroethane 76-01-7 - - ug/l - 0 / 62 (0.0%) 1 - 4000 - - N FOD < 5%
sec-Butylbenzene 135-98-8 - - ug/l - 0 / 196 (0.0%) 0.2 - 4000 - - N FOD < 5%
Styrene 100-42-5 - - ug/l - 0 / 196 (0.0%) 0.2 - 2000 - - N FOD < 5%
tert-Butylbenzene 98-06-6 - - ug/l - 0 / 196 (0.0%) 0.2 - 4000 - - N FOD < 5%
Tetrachloroethene 127-18-4 1 140000000 ug/l GP-1 361 / 407 (89.0%) 0 - 1000 0.1 c R9 PRG Y Max > SV
Tetrahydrofuran 109-99-9 - - ug/l - 0 / 41 (0.0%) 1 - 2000 - - N FOD < 5%
Toluene 108-88-3 0.23 J 11  ug/l MW-R9 2 / 222 (0.9%) 0.2 - 2000 - - N FOD < 5%
trans-1,2-Dichloroethene 156-60-5 0.051 J 51.6 ug/l MW-602 2 / 216 (0.9%) 0.2 - 4000 - - N FOD < 5%
trans-1,3-Dichloropropene 10061-02-6 - - ug/l - 0 / 216 (0.0%) 0.2 - 1880 - - N FOD < 5%
trans-1,4-Dichloro-2-butene 110-57-6 - - ug/l - 0 / 41 (0.0%) 1 - 10000 - - N FOD < 5%
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Table 2-3. Summary of Chemicals Evaluated in Groundwater

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value

Source 
(2)

COPC 
(Y/N)

Rationale 
(3)

Min 
Detected 
Value (1)

Max Detected 
Value (1)

Trichloroethene 79-01-6 0.87 J 1200  ug/l AB-8 74 / 257 (28.8%) 0.2 - 4000 0.028 c R9 PRG Y Max > SV
Trichlorofluoromethane 75-69-4 - - ug/l - 0 / 216 (0.0%) 0.2 - 4000 - - N FOD < 5%
Vinyl acetate 108-05-4 - - ug/l - 0 / 101 (0.0%) 1 - 5000 - - N FOD < 5%
Vinyl chloride 75-01-4 - - ug/l - 0 / 238 (0.0%) 0.2 - 2000 - - N FOD < 5%
o-Xylene 95-47-6 - - ug/l - 0 / 168 (0.0%) 0.2 - 2000 - - N FOD < 5%
Xylenes 1330-20-7 1.3  1.3  ug/l B-06 1 / 222 (0.5%) 0.4 - 4000 - - N FOD < 5%

1,1,1,2-Tetrachloroethane 630-20-6 0.2 10 ug/l MW-30 2 / 163 (1.2%) 0.2 - 200 - - N FOD < 5%
1,1,1-Trichloroethane 71-55-6 0.18 J 10 ug/l MW-30 3 / 198 (1.5%) 0.2 - 100 - - N FOD < 5%
1,1,2,2-Tetrachloroethane 79-34-5 0.2 10 ug/l MW-30 2 / 184 (1.1%) 0.2 - 200 - - N FOD < 5%
1,1,2-Trichloroethane 79-00-5 0.2 10 ug/l MW-30 2 / 178 (1.1%) 0.2 - 100 - - N FOD < 5%
1,1,2-Trichlorotrifluoroethane 76-13-1 - - ug/l - 0 / 36 (0.0%) 1 - 200 - - N FOD < 5%
1,1-Dichloroethane 75-34-3 0.2 10 ug/l MW-30 4 / 197 (2.0%) 0.2 - 100 - - N FOD < 5%
1,1-Dichloroethene 75-35-4 0.2 10 ug/l MW-30 2 / 199 (1.0%) 0.2 - 500 - - N FOD < 5%
1,1-Dichloropropanone 513-88-2 - - ug/l - 0 / 19 (0.0%) 1 - 10 - - N FOD < 5%
1,1-Dichloropropene 563-58-6 0.2 10 ug/l MW-30 2 / 163 (1.2%) 0.2 - 100 - - N FOD < 5%
1,2,3-Trichlorobenzene 87-61-6 0.2 10 ug/l MW-30 2 / 163 (1.2%) 0.2 - 500 - - N FOD < 5%
1,2,3-Trichloropropane 96-18-4 1 50 ug/l MW-30 2 / 163 (1.2%) 0.2 - 200 - - N FOD < 5%
1,2,4-Trichlorobenzene 120-82-1 0.2 10 ug/l MW-30 2 / 163 (1.2%) 0.2 - 500 - - N FOD < 5%
1,2,4-Trimethylbenzene 95-63-6 0.72  2.8  ug/l RS-8 2 / 129 (1.6%) 0.2 - 100 - - N FOD < 5%
1,2-Dibromo-3-chloropropane 96-12-8 2 100 ug/l MW-30 2 / 163 (1.2%) 1 - 500 - - N FOD < 5%
1,2-Dibromoethane 106-93-4 0.2 10 ug/l MW-30 2 / 144 (1.4%) 0.2 - 200 - - N FOD < 5%
1,2-Dichlorobenzene 95-50-1 0.2 10 ug/l MW-30 2 / 183 (1.1%) 0.2 - 100 - - N FOD < 5%
1,2-Dichloroethane 107-06-2 0.2 10 ug/l MW-30 3 / 195 (1.5%) 0.2 - 100 - - N FOD < 5%
1,2-Dichloroethene 540-59-0 - - ug/l - 0 / 1 (0.0%) 2 - 2 - - N FOD < 5%
1,2-Dichloropropane 78-87-5 0.2 10 ug/l MW-30 2 / 188 (1.1%) 0.2 - 100 - - N FOD < 5%
1,3,5-Trimethylbenzene 108-67-8 0.35  1  ug/l RS-8 2 / 119 (1.7%) 0.2 - 200 - - N FOD < 5%
1,3-Dichlorobenzene 541-73-1 0.2 10 ug/l MW-30 2 / 183 (1.1%) 0.2 - 100 - - N FOD < 5%
1,3-Dichloropropane 142-28-9 0.2 10 ug/l MW-30 2 / 144 (1.4%) 0.2 - 200 - - N FOD < 5%
1,4-Dichlorobenzene 106-46-7 0.2 10 ug/l MW-30 2 / 183 (1.1%) 0.2 - 100 - - N FOD < 5%
2,2-Dichloropropane 594-20-7 0.2 10 ug/l MW-30 2 / 163 (1.2%) 0.2 - 200 - - N FOD < 5%
2-Butanone 78-93-3 - - ug/l - 0 / 153 (0.0%) 1 - 500 - - N FOD < 5%
2-Chloroethyl vinyl ether 110-75-8 1 50 ug/l MW-30 2 / 126 (1.6%) 1 - 500 - - N FOD < 5%
2-Chlorotoluene 95-49-8 0.2 10 ug/l MW-30 2 / 163 (1.2%) 0.2 - 200 - - N FOD < 5%
2-Hexanone 591-78-6 - - ug/l - 0 / 139 (0.0%) 1 - 400 - - N FOD < 5%
2-Nitropropane 79-46-9 - - ug/l - 0 / 14 (0.0%) 1 - 10 - - N FOD < 5%
4-Chlorotoluene 106-43-4 0.2 10 ug/l MW-30 2 / 163 (1.2%) 0.2 - 100 - - N FOD < 5%
4-Isopropyltoluene 99-87-6 - - ug/l - 0 / 148 (0.0%) 0.2 - 100 - - N FOD < 5%
4-Methyl-2-pentanone 108-10-1 - - ug/l - 0 / 153 (0.0%) 1 - 500 - - N FOD < 5%
Acetone 67-64-1 6.4  43  ug/l RS-4 8 / 125 (6.4%) 1 - 4000 550 nc R9 PRG N Max < SV

Breen Exposure Area
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Table 2-3. Summary of Chemicals Evaluated in Groundwater

Analyte Cas ID Units Location
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Acrylonitrile 107-13-1 - - ug/l - 0 / 19 (0.0%) 1 - 25 - - N FOD < 5%
Allyl chloride 107-05-1 - - ug/l - 0 / 19 (0.0%) 1 - 10 - - N FOD < 5%
Benzene 71-43-2 0.23  0.23  ug/l RS-4 1 / 99 (1.0%) 0.2 - 100 - - N FOD < 5%
Bromobenzene 108-86-1 0.2 10 ug/l MW-30 2 / 163 (1.2%) 0.2 - 100 - - N FOD < 5%
Bromochloromethane 74-97-5 0.2 10 ug/l MW-30 2 / 153 (1.3%) 0.2 - 200 - - N FOD < 5%
Bromodichloromethane 75-27-4 0.2 10 ug/l MW-30 2 / 188 (1.1%) 0.2 - 200 - - N FOD < 5%
Bromoform 75-25-2 1 50 ug/l MW-30 2 / 184 (1.1%) 1 - 200 - - N FOD < 5%
Bromomethane 74-83-9 0.2 10 ug/l MW-30 2 / 188 (1.1%) 0.2 - 200 - - N FOD < 5%
Carbon disulfide 75-15-0 0.22  1  ug/l RS-4 3 / 133 (2.3%) 0.2 - 200 - - N FOD < 5%
Carbon tetrachloride 56-23-5 0.2 10 ug/l MW-30 2 / 198 (1.0%) 0.2 - 100 - - N FOD < 5%
Chloroacetonitrile 107-14-2 - - ug/l - 0 / 5 (0.0%) 5 - 25 - - N FOD < 5%
Chlorobenzene 108-90-7 0.2 10 ug/l MW-30 2 / 188 (1.1%) 0.2 - 100 - - N FOD < 5%
Chloroethane 75-00-3 0.2 10 ug/l MW-30 5 / 188 (2.7%) 0.2 - 500 - - N FOD < 5%
Chloroform 67-66-3 0.2 10 ug/l MW-30 2 / 198 (1.0%) 0.2 - 100 - - N FOD < 5%
Chloromethane 74-87-3 0.2 10 ug/l MW-30 2 / 188 (1.1%) 0.2 - 200 - - N FOD < 5%
cis-1,2-Dichloroethene 156-59-2 0.2 700 ug/l SP-8 29 / 199 (14.6%) 0.2 - 100 6.1 nc R9 PRG Y Max > SV
cis-1,3-Dichloropropene 10061-01-5 0.2 10 ug/l MW-30 2 / 187 (1.1%) 0.2 - 106 - - N FOD < 5%
Dibromochloromethane 124-48-1 0.2 10 ug/l MW-30 2 / 188 (1.1%) 0.2 - 100 - - N FOD < 5%
Dibromomethane 74-95-3 0.2 10 ug/l MW-30 2 / 163 (1.2%) 0.2 - 500 - - N FOD < 5%
Dichlorodifluoromethane 75-71-8 0.2 10 ug/l MW-30 2 / 162 (1.2%) 0.2 - 1000 - - N FOD < 5%
Diethyl ether 60-29-7 - - ug/l - 0 / 36 (0.0%) 1 - 200 - - N FOD < 5%
Ethyl methacrylate 97-63-2 - - ug/l - 0 / 19 (0.0%) 1 - 10 - - N FOD < 5%
Ethylbenzene 100-41-4 0.39  0.39  ug/l RS-8 1 / 99 (1.0%) 0.2 - 100 - - N FOD < 5%
Hexachlorobutadiene 87-68-3 0.2 10 ug/l MW-30 2 / 163 (1.2%) 0.2 - 500 - - N FOD < 5%
Hexachloroethane 67-72-1 - - ug/l - 0 / 36 (0.0%) 1 - 500 - - N FOD < 5%
Iodomethane 74-88-4 1 50 ug/l MW-30 2 / 149 (1.3%) 1 - 200 - - N FOD < 5%
Isopropylbenzene 98-82-8 - - ug/l - 0 / 148 (0.0%) 0.2 - 200 - - N FOD < 5%
Methacrylonitrile 126-98-7 - - ug/l - 0 / 19 (0.0%) 1 - 10 - - N FOD < 5%
Methyl acrylate 96-33-3 - - ug/l - 0 / 19 (0.0%) 1 - 10 - - N FOD < 5%
Methyl methacrylate 80-62-6 - - ug/l - 0 / 19 (0.0%) 1 - 10 - - N FOD < 5%
Methyl Tert-Butyl Ether 1634-04-4 - - ug/l - 0 / 134 (0.0%) 0.2 - 200 - - N FOD < 5%
Methylene chloride 75-09-2 1.5 B 170 B ug/l RS-12 26 / 198 (13.1%) 1 - 500 4.3 c R9 PRG Y Max > SV
Naphthalene 91-20-3 - - ug/l - 0 / 148 (0.0%) 1 - 500 - - N FOD < 5%
n-Butylbenzene 104-51-8 - - ug/l - 0 / 148 (0.0%) 0.2 - 200 - - N FOD < 5%
n-Butylchloride 109-69-3 - - ug/l - 0 / 19 (0.0%) 1 - 10 - - N FOD < 5%
n-Propylbenzene 103-65-1 - - ug/l - 0 / 99 (0.0%) 0.2 - 100 - - N FOD < 5%
Pentachloroethane 76-01-7 - - ug/l - 0 / 36 (0.0%) 1 - 200 - - N FOD < 5%
sec-Butylbenzene 135-98-8 - - ug/l - 0 / 148 (0.0%) 0.2 - 200 - - N FOD < 5%
Styrene 100-42-5 - - ug/l - 0 / 148 (0.0%) 0.2 - 100 - - N FOD < 5%
tert-Butylbenzene 98-06-6 - - ug/l - 0 / 148 (0.0%) 0.2 - 200 - - N FOD < 5%
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Table 2-3. Summary of Chemicals Evaluated in Groundwater

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value

Source 
(2)

COPC 
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(3)
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Detected 
Value (1)

Max Detected 
Value (1)

Tetrachloroethene 127-18-4 0.39  2400  ug/l RS-7 156 / 201 (77.6%) 0 - 100 0.1 c R9 PRG Y Max > SV
Tetrahydrofuran 109-99-9 - - ug/l - 0 / 36 (0.0%) 1 - 200 - - N FOD < 5%
Toluene 108-88-3 0.2  1.6  ug/l B-15 9 / 163 (5.5%) 0.2 - 100 72 nc R9 PRG N Max < SV
trans-1,2-Dichloroethene 156-60-5 0.2 10 ug/l SP-8, MW-30 8 / 188 (4.3%) 0.2 - 200 - - N FOD < 5%
trans-1,3-Dichloropropene 10061-02-6 0.2 10 ug/l MW-30 2 / 188 (1.1%) 0.2 - 188 - - N FOD < 5%
trans-1,4-Dichloro-2-butene 110-57-6 - - ug/l - 0 / 36 (0.0%) 1 - 500 - - N FOD < 5%
Trichloroethene 79-01-6 0.1 J 10 ug/l MW-30 10 / 199 (5.0%) 0.2 - 200 0.028 c R9 PRG Y Max > SV
Trichlorofluoromethane 75-69-4 0.2 10 ug/l MW-30 2 / 188 (1.1%) 0.2 - 200 - - N FOD < 5%
Vinyl acetate 108-05-4 - - ug/l - 0 / 83 (0.0%) 1 - 500 - - N FOD < 5%
Vinyl chloride 75-01-4 0.2 857 ug/l SP-8 12 / 198 (6.1%) 0.2 - 100 0.02 c R9 PRG Y Max > SV
m-Xylene 108-38-3 1.9  4.4  ug/l RS-8 2 / 41 (4.9%) 0.4 - 8 - - N FOD < 5%
o-Xylene 95-47-6 0.83  1.7  ug/l RS-8 2 / 123 (1.6%) 0.2 - 100 - - N FOD < 5%
Xylenes 1330-20-7 1.3  3.8  ug/l B-13 3 / 111 (2.7%) 0.4 - 200 - - N FOD < 5%

Inorganics
Antimony 7440-36-0 - - ug/l - 0 / 1 (0%) 30 - 30 - - N FOD < 5%
Arsenic 7440-38-2 - - ug/l - 0 / 1 (0%) 0.4 - 0.4 - - N FOD < 5%
Beryllium 7440-41-7 - - ug/l - 0 / 1 (0%) 1.0 - 1.0 - - N FOD < 5%
Cadmium 7440-43-9 - - ug/l - 0 / 1 (0%) 4.0 - 4.0 - - N FOD < 5%
Calcium 7440-70-2 45400 45400 ug/l PW-6 1 / 1 (100%) - - N NSR, EN
Chloride - 44400 277000 ug/l PW-6 3 / 3 (100%) - 250000 nc EPA MCL N NSR
Chromium 7440-47-3 - - ug/l - 0 / 1 (0%) 5.0 - 5.0 - - N FOD < 5%
Copper 7440-50-8 7.3 7.3 ug/l PW-5 1 / 1 (100%) - 1500 nc R9 PRG N MAX < SV
Iron 7439-89-6 378 27900 ug/l PW-21 3 / 3 (100%) - 11000 nc R9 PRG N NSR, EN
Lead 7439-92-1 - - ug/l - 0 / 1 (0%) 1.0 - 1.0 - - N FOD < 5%
Magnesium 7439-95-4 10500 10500 ug/l PW-6 2 / 2 (100%) - - - N NSR, EN
Manganese 7439-96-5 109 109 ug/l PW-6 2 / 2 (100%) - 880 nc R9 PRG N MAX < SV
Mercury 7439-97-6 - - ug/l - 0 / 1 (0%) 0.03 - 0.03 - - N FOD < 5%
Nickel 7440-02-0 - - ug/l - 0 / 1 (0%) 10 - 10 - - N FOD < 5%
Nitrite as Nitrogen - 2500 2620 ug/l PW-5 3 / 5 (60%) 10 - 10 1000 nc EPA MCL N NSR
Potassium 7440-09-7 3600 3600 ug/l PW-6 2 / 2 (100%) - - - N NSR, EN
Silver 7440-22-4 - - ug/l - 0 / 1 (0%) 3.0 - 3.0 - - N FOD < 5%
Sodium 7440-23-5 188000 188000 ug/l PW-6 1 / 1 (100%) - - - N NSR, EN
Sulfate - 885 885 ug/l PW-5 1 / 3 (33%) 500 - 500 250000 nc EPA MCL N MAX < SV
Sulfide - - - ug/l - 0 / 2 (0%) 1000 - 1000 - - N FOD < 5%
Thallium 7440-28-0 - - ug/l - 0 / 1 (0%) 0.2 - 0.2 - - N FOD < 5%
Zinc 7440-66-6 5.7 5.7 ug/l PW-5 1 / 1 (100%) - 11000 nc R9 PRG N MAX < SV
Petroleum Organics
Diesel #2 - - - ug/l - 0 / 1 (0%) - - - N FOD < 5%

Downgradient Exposure Area
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Table 2-3. Summary of Chemicals Evaluated in Groundwater

Analyte Cas ID Units Location
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Organics
1,1,1,2-Tetrachloroethane 630-20-6 - - ug/l - 0 / 217 (0.0%) 0.2 - 500 - - N FOD < 5%
1,1,1-Trichloroethane 71-55-6 - - ug/l - 0 / 230 (0.0%) 0.2 - 500 - - N FOD < 5%
1,1,2,2-Tetrachloroethane 79-34-5 - - ug/l - 0 / 218 (0.0%) 0.2 - 500 - - N FOD < 5%
1,1,2-Trichloroethane 79-00-5 - - ug/l - 0 / 227 (0.0%) 0.2 - 500 - - N FOD < 5%
1,1,2-Trichlorotrifluoroethane 76-13-1 - - ug/l - 0 / 57 (0.0%) 1 - 1000 - - N FOD < 5%
1,1-Dichloroethane 75-34-3 - - ug/l - 0 / 230 (0.0%) 0.2 - 500 - - N FOD < 5%
1,1-Dichloroethene 75-35-4 - - ug/l - 0 / 230 (0.0%) 0.2 - 1000 - - N FOD < 5%
1,1-Dichloropropanone 513-88-2 - - ug/l - 0 / 17 (0.0%) 1 - 5 - - N FOD < 5%
1,1-Dichloropropene 563-58-6 - - ug/l - 0 / 217 (0.0%) 0.2 - 500 - - N FOD < 5%
1,2,3-Trichlorobenzene 87-61-6 - - ug/l - 0 / 217 (0.0%) 0.2 - 2500 - - N FOD < 5%
1,2,3-Trichloropropane 96-18-4 - - ug/l - 0 / 217 (0.0%) 0.2 - 1000 - - N FOD < 5%
1,2,4-Trichlorobenzene 120-82-1 - - ug/l - 0 / 220 (0.0%) 0.13 - 1000 - - N FOD < 5%
1,2,4-Trimethylbenzene 95-63-6 - - ug/l - 0 / 156 (0.0%) 0.2 - 500 - - N FOD < 5%
1,2-Dibromo-3-chloropropane 96-12-8 - - ug/l - 0 / 217 (0.0%) 1 - 1000 - - N FOD < 5%
1,2-Dibromoethane 106-93-4 - - ug/l - 0 / 214 (0.0%) 0.2 - 500 - - N FOD < 5%
1,2-Dichlorobenzene 95-50-1 - - ug/l - 0 / 220 (0.0%) 0.13 - 500 - - N FOD < 5%
1,2-Dichloroethane 107-06-2 - - ug/l - 0 / 229 (0.0%) 0.2 - 500 - - N FOD < 5%
1,2-Dichloropropane 78-87-5 - - ug/l - 0 / 222 (0.0%) 0.2 - 500 - - N FOD < 5%
1,2-Diphenylhydrazine 122-66-7 - - ug/l - 0 / 2 (0.0%) 0.12 - 0.13 - - N FOD < 5%
1,3,5-Trimethylbenzene 108-67-8 - - ug/l - 0 / 142 (0.0%) 0.2 - 1000 - - N FOD < 5%
1,3-Dichlorobenzene 541-73-1 - - ug/l - 0 / 220 (0.0%) 0.13 - 500 - - N FOD < 5%
1,3-Dichloropropane 142-28-9 - - ug/l - 0 / 214 (0.0%) 0.2 - 1000 - - N FOD < 5%
1,4-Dichlorobenzene 106-46-7 - - ug/l - 0 / 220 (0.0%) 0.13 - 500 - - N FOD < 5%
1-Methylnaphthalene 90-12-0 - - ug/l - 0 / 2 (0.0%) 0.12 - 0.13 - - N FOD < 5%
2,2-Dichloropropane 594-20-7 - - ug/l - 0 / 217 (0.0%) 0.2 - 1000 - - N FOD < 5%
2,2-oxybis(1-Chloropropane) 108-60-1 - - ug/l - 0 / 4 (0.0%) 0.12 - 9.6 - - N FOD < 5%
2,3,4,5-Tetrachlorophenol 4901-51-3 - - ug/l - 0 / 1 (0.0%) 0.011 - 0.011 - - N FOD < 5%
2,3,4,6-Tetrachlorophenol 58-90-2 - - ug/l - 0 / 1 (0.0%) 0.011 - 0.011 - - N FOD < 5%
2,4,5-T 93-76-5 - - ug/l - 0 / 1 (0.0%) 0.016 - 0.016 - - N FOD < 5%
2,4,5-TB 93-80-1 - - ug/l - 0 / 1 (0.0%) 0.018 - 0.018 - - N FOD < 5%
2,4,5-TP 93-72-1 - - ug/l - 0 / 1 (0.0%) 0.016 - 0.016 - - N FOD < 5%
2,4,5-Trichlorophenol 95-95-4 - - ug/l - 0 / 4 (0.0%) 0.012 - 9.6 - - N FOD < 5%
2,4,6-Trichlorophenol 88-06-2 - - ug/l - 0 / 4 (0.0%) 0.012 - 9.6 - - N FOD < 5%
2,4-D 94-75-7 - - ug/l - 0 / 1 (0.0%) 0.02 - 0.02 - - N FOD < 5%
2,4-DB 94-82-6 - - ug/l - 0 / 1 (0.0%) 0.024 - 0.024 - - N FOD < 5%
2,4'-DDD 53-19-0 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
2,4'-DDE 3424-82-6 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
2,4'-DDT 789-02-6 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
2,4-Dichlorophenol 120-83-2 - - ug/l - 0 / 4 (0.0%) 0.12 - 9.6 - - N FOD < 5%
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Table 2-3. Summary of Chemicals Evaluated in Groundwater

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value

Source 
(2)

COPC 
(Y/N)

Rationale 
(3)

Min 
Detected 
Value (1)

Max Detected 
Value (1)

2,4-Dimethylphenol 105-67-9 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.96 - - N FOD < 5%
2,4-Dinitrophenol 51-28-5 - - ug/l - 0 / 4 (0.0%) 2.5 - 24 - - N FOD < 5%
2,4-Dinitrotoluene 121-14-2 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.96 - - N FOD < 5%
2,6-Dinitrotoluene 606-20-2 - - ug/l - 0 / 4 (0.0%) 0.12 - 9.6 - - N FOD < 5%
2-Butanone 78-93-3 6.3 6.3 ug/l PW-6 1 / 164 (0.6%) 2 - 1000 - - N FOD < 5%
2-Chloroethyl vinyl ether 110-75-8 - - ug/l - 0 / 160 (0.0%) 1 - 500 - - N FOD < 5%
2-Chloronaphthalene 91-58-7 - - ug/l - 0 / 4 (0.0%) 0.12 - 24 - - N FOD < 5%
2-Chlorophenol 95-57-8 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.96 - - N FOD < 5%
2-Chlorotoluene 95-49-8 - - ug/l - 0 / 217 (0.0%) 0.2 - 1000 - - N FOD < 5%
2-Hexanone 591-78-6 - - ug/l - 0 / 157 (0.0%) 1 - 1000 - - N FOD < 5%
2-Methylnaphthalene 91-57-6 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.5 - - N FOD < 5%
2-Methylphenol 95-48-7 - - ug/l - 0 / 4 (0.0%) 0.12 - 9.6 - - N FOD < 5%
2-Nitroaniline 88-74-4 - - ug/l - 0 / 4 (0.0%) 0.12 - 9.6 - - N FOD < 5%
2-Nitrophenol 88-75-5 - - ug/l - 0 / 4 (0.0%) 0.12 - 9.6 - - N FOD < 5%
2-Nitropropane 79-46-9 - - ug/l - 0 / 13 (0.0%) 1 - 5 - - N FOD < 5%
3,3-Dichlorobenzidine 91-94-1 - - ug/l - 0 / 4 (0.0%) 0.25 - 9.6 - - N FOD < 5%
3,5-Dichlorobenzoic Acid 51-36-5 - - ug/l - 0 / 1 (0.0%) 0.02 - 0.02 - - N FOD < 5%
3-Nitroaniline 99-09-2 - - ug/l - 0 / 4 (0.0%) 0.12 - 24 - - N FOD < 5%
4,4-DDD 72-54-8 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
4,4-DDE 72-55-9 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
4,4-DDT 50-29-3 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
4,6-Dinitro-2-methylphenol 534-52-1 - - ug/l - 0 / 4 (0.0%) 1.2 - 24 - - N FOD < 5%
4-Bromophenyl-phenylether 101-55-3 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.96 - - N FOD < 5%
4-Chloro-3-methylphenol 59-50-7 - - ug/l - 0 / 4 (0.0%) 0.12 - 9.6 - - N FOD < 5%
4-Chloroaniline 106-47-8 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.96 - - N FOD < 5%
4-Chlorophenyl-phenylether 7005-72-3 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.96 - - N FOD < 5%
4-Chlorotoluene 106-43-4 - - ug/l - 0 / 217 (0.0%) 0.2 - 500 - - N FOD < 5%
4-Isopropyltoluene 99-87-6 - - ug/l - 0 / 159 (0.0%) 0.2 - 500 - - N FOD < 5%
4-Methyl-2-pentanone 108-10-1 - - ug/l - 0 / 164 (0.0%) 2 - 1000 - - N FOD < 5%
4-Methylphenol 106-44-5 - - ug/l - 0 / 4 (0.0%) 0.12 - 9.6 - - N FOD < 5%
4-Nitroaniline 100-01-6 - - ug/l - 0 / 4 (0.0%) 0.12 - 9.6 - - N FOD < 5%
4-Nitrophenol 100-02-7 - - ug/l - 0 / 4 (0.0%) 0.035 - 9.6 - - N FOD < 5%
Abate (Temephos) 3383-96-8 - - ug/l - 0 / 1 (0.0%) 0.12 - 0.12 - - N FOD < 5%
Acenaphthene 83-32-9 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.5 - - N FOD < 5%
Acenaphthylene 208-96-8 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.5 - - N FOD < 5%
Acetone 67-64-1 7.4  16  ug/l RS-22 4 / 150 (2.7%) 2 - 20000 - - N FOD < 5%
Acifluorfen (Blazer) 62476-59-9 - - ug/l - 0 / 1 (0.0%) 0.079 - 0.079 - - N FOD < 5%
Acrylonitrile 107-13-1 - - ug/l - 0 / 17 (0.0%) 1 - 25 - - N FOD < 5%
Alachlor 15972-60-8 - - ug/l - 0 / 1 (0.0%) 0.071 - 0.071 - - N FOD < 5%
Aldrin 309-00-2 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
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Allyl chloride 107-05-1 - - ug/l - 0 / 17 (0.0%) 1 - 5 - - N FOD < 5%
alpha-BHC 319-84-6 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
alpha-Chlordane 5103-71-9 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
Alpha-Chlordene 56534-02-2 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
Ametryn 834-12-8 - - ug/l - 0 / 1 (0.0%) 0.02 - 0.02 - - N FOD < 5%
Aniline 62-53-3 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.96 - - N FOD < 5%
Anthracene 120-12-7 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.5 - - N FOD < 5%
Aroclor 1254 11097-69-1 - - ug/l - 0 / 1 (0.0%) 0.063 - 0.063 - - N FOD < 5%
Aroclor 1260 11096-82-5 - - ug/l - 0 / 1 (0.0%) 0.063 - 0.063 - - N FOD < 5%
Atraton 1610-17-9 - - ug/l - 0 / 1 (0.0%) 0.03 - 0.03 - - N FOD < 5%
Atrazine 1912-24-9 - - ug/l - 0 / 1 (0.0%) 0.02 - 0.02 - - N FOD < 5%
Azinphos Ethyl 2642-71-9 - - ug/l - 0 / 1 (0.0%) 0.032 - 0.032 - - N FOD < 5%
Azinphos methyl 86-50-0 - - ug/l - 0 / 1 (0.0%) 0.032 - 0.032 - - N FOD < 5%
Benefin 1861-40-1 - - ug/l - 0 / 1 (0.0%) 0.03 - 0.03 - - N FOD < 5%
Bentazon 25057-89-0 - - ug/l - 0 / 1 (0.0%) 0.03 - 0.03 - - N FOD < 5%
Benzene 71-43-2 - - ug/l - 0 / 113 (0.0%) 0.2 - 500 - - N FOD < 5%
Benzidine 92-87-5 - - ug/l - 0 / 4 (0.0%) 0.25 - 24 - - N FOD < 5%
Benzo(a)anthracene 56-55-3 - - ug/l - 0 / 4 (0.0%) 0.01 - 0.13 - - N FOD < 5%
Benzo(a)pyrene 50-32-8 - - ug/l - 0 / 4 (0.0%) 0.01 - 0.13 - - N FOD < 5%
Benzo(b)fluoranthene 205-99-2 - - ug/l - 0 / 4 (0.0%) 0.01 - 1.3 - - N FOD < 5%
Benzo(g,h,i)perylene 191-24-2 - - ug/l - 0 / 4 (0.0%) 0.01 - 0.65 - - N FOD < 5%
Benzo(k)fluoranthene 207-08-9 - - ug/l - 0 / 4 (0.0%) 0.01 - 0.13 - - N FOD < 5%
Benzoic acid 65-85-0 - - ug/l - 0 / 3 (0.0%) 5.2 - 24 - - N FOD < 5%
Benzyl alcohol 100-51-6 - - ug/l - 0 / 4 (0.0%) 0.12 - 9.6 - - N FOD < 5%
beta-BHC 319-85-7 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
bis(2-Chloroethoxy)methane 111-91-1 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.96 - - N FOD < 5%
bis(2-Chloroethyl)ether 111-44-4 - - ug/l - 0 / 4 (0.0%) 0.12 - 9.6 - - N FOD < 5%
bis(2-Ethylhexyl)phthalate 117-81-7 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.96 - - N FOD < 5%
Bolstar 35400-43-2 - - ug/l - 0 / 1 (0.0%) 0.014 - 0.014 - - N FOD < 5%
Bromacil 314-40-9 - - ug/l - 0 / 1 (0.0%) 0.079 - 0.079 - - N FOD < 5%
Bromobenzene 108-86-1 - - ug/l - 0 / 217 (0.0%) 0.2 - 500 - - N FOD < 5%
Bromochloromethane 74-97-5 - - ug/l - 0 / 210 (0.0%) 0.2 - 1000 - - N FOD < 5%
Bromodichloromethane 75-27-4 0.4 1.1 ug/l RS-48 2 / 222 (0.9%) 0.2 - 500 - - N FOD < 5%
Bromoform 75-25-2 - - ug/l - 0 / 221 (0.0%) 1 - 500 - - N FOD < 5%
Bromomethane 74-83-9 - - ug/l - 0 / 222 (0.0%) 0.2 - 500 - - N FOD < 5%
Bromoxynil 1689-84-5 - - ug/l - 0 / 1 (0.0%) 0.02 - 0.02 - - N FOD < 5%
Butachlor 23184-66-9 - - ug/l - 0 / 1 (0.0%) 0.12 - 0.12 - - N FOD < 5%
Butylate 2008-41-5 - - ug/l - 0 / 1 (0.0%) 0.04 - 0.04 - - N FOD < 5%
Butylbenzylphthalate 85-68-7 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.96 - - N FOD < 5%
Caffeine 58-08-2 - - ug/l - 0 / 1 (0.0%) 0.12 - 0.12 - - N FOD < 5%
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Captafol 2425-06-1 - - ug/l - 0 / 1 (0.0%) 0.05 - 0.05 - - N FOD < 5%
Captan 133-06-2 - - ug/l - 0 / 1 (0.0%) 0.027 - 0.027 - - N FOD < 5%
Carbazole 86-74-8 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.96 - - N FOD < 5%
Carbon disulfide 75-15-0 0.27  3.6  ug/l PW-4 4 / 161 (2.5%) 0.2 - 1000 - - N FOD < 5%
Carbon tetrachloride 56-23-5 - - ug/l - 0 / 230 (0.0%) 0.2 - 500 - - N FOD < 5%
Carbophenothion 786-19-6 - - ug/l - 0 / 1 (0.0%) 0.02 - 0.02 - - N FOD < 5%
Chloroacetonitrile 107-14-2 - - ug/l - 0 / 5 (0.0%) 5 - 25 - - N FOD < 5%
Chlorobenzene 108-90-7 - - ug/l - 0 / 222 (0.0%) 0.2 - 500 - - N FOD < 5%
Chloroethane 75-00-3 - - ug/l - 0 / 222 (0.0%) 0.2 - 2500 - - N FOD < 5%
Chloroform 67-66-3 0.18 J 11 ug/l RS-48 6 / 230 (2.6%) 0.2 - 500 - - N FOD < 5%
Chloromethane 74-87-3 - - ug/l - 0 / 222 (0.0%) 0.2 - 1000 - - N FOD < 5%
Chlorothalonil (Daconil) 1897-45-6 - - ug/l - 0 / 1 (0.0%) 0.048 - 0.048 - - N FOD < 5%
Chlorpropham 101-21-3 - - ug/l - 0 / 1 (0.0%) 0.079 - 0.079 - - N FOD < 5%
Chlorpyrifos 2921-88-2 - - ug/l - 0 / 1 (0.0%) 0.016 - 0.016 - - N FOD < 5%
Chrysene 218-01-9 - - ug/l - 0 / 4 (0.0%) 0.01 - 0.13 - - N FOD < 5%
cis-1,2-Dichloroethene 156-59-2 0.013 J 95 ug/l PW-7 32 / 230 (13.9%) 0.2 - 500 6.1 NC R9 PRG Y Max > SV
cis-1,3-Dichloropropene 10061-01-5 - - ug/l - 0 / 222 (0.0%) 0.2 - 530 - - N FOD < 5%
cis-Nonachlor 5103-73-1 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
Coumaphos 56-72-4 - - ug/l - 0 / 1 (0.0%) 0.024 - 0.024 - - N FOD < 5%
Cyanazine 21725-46-2 - - ug/l - 0 / 1 (0.0%) 0.03 - 0.03 - - N FOD < 5%
Cycloate 1134-23-2 - - ug/l - 0 / 1 (0.0%) 0.04 - 0.04 - - N FOD < 5%
DCPA 709-98-8 - - ug/l - 0 / 1 (0.0%) 0.016 - 0.016 - - N FOD < 5%
DDMU 1022-22-6 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
delta-BHC 319-86-8 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
Demeton-O 298-03-3 - - ug/l - 0 / 1 (0.0%) 0.014 - 0.014 - - N FOD < 5%
Demeton-S 126-75-0 - - ug/l - 0 / 1 (0.0%) 0.014 - 0.014 - - N FOD < 5%
Diallate 2303-16-4 - - ug/l - 0 / 1 (0.0%) 0.14 - 0.14 - - N FOD < 5%
Diazinon 333-41-5 - - ug/l - 0 / 1 (0.0%) 0.016 - 0.016 - - N FOD < 5%
Dibenz(a,h)anthracene 53-70-3 - - ug/l - 0 / 4 (0.0%) 0.01 - 0.26 - - N FOD < 5%
Dibenzofuran 132-64-9 0.012 J 0.012 J ug/l PW-21 1 / 4 (25.0%) 0.12 - 0.96 1.2 nc R9 PRG N Max < SV
Dibromochloromethane 124-48-1 - - ug/l - 0 / 222 (0.0%) 0.2 - 500 - - N FOD < 5%
Dibromomethane 74-95-3 - - ug/l - 0 / 217 (0.0%) 0.2 - 500 - - N FOD < 5%
Dicamba 1918-00-9 - - ug/l - 0 / 1 (0.0%) 0.02 - 0.02 - - N FOD < 5%
Dichlobenil 1194-65-6 - - ug/l - 0 / 1 (0.0%) 0.04 - 0.04 - - N FOD < 5%
Dichlorodifluoromethane 75-71-8 - - ug/l - 0 / 218 (0.0%) 0.2 - 4000 - - N FOD < 5%
Dichloroprop 120-36-5 - - ug/l - 0 / 1 (0.0%) 0.022 - 0.022 - - N FOD < 5%
Dichlorvos 62-73-7 - - ug/l - 0 / 1 (0.0%) 0.016 - 0.016 - - N FOD < 5%
Diclofop-Methyl 51338-27-3 - - ug/l - 0 / 1 (0.0%) 0.03 - 0.03 - - N FOD < 5%
Dieldrin 60-57-1 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
Diethyl ether 60-29-7 - - ug/l - 0 / 57 (0.0%) 1 - 1000 - - N FOD < 5%
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Diethylphthalate 84-66-2 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.96 - - N FOD < 5%
Dimethoate 60-51-5 - - ug/l - 0 / 1 (0.0%) 0.016 - 0.016 - - N FOD < 5%
Dimethylphthalate 131-11-3 - - ug/l - 0 / 4 (0.0%) 0.12 - 24 - - N FOD < 5%
Di-n-butylphthalate 84-74-2 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.96 - - N FOD < 5%
Di-n-octylphthalate 117-84-0 - - ug/l - 0 / 4 (0.0%) 0.12 - 9.6 - - N FOD < 5%
Dinoseb 88-85-7 - - ug/l - 0 / 1 (0.0%) 0.03 - 0.03 - - N FOD < 5%
Dioxathion 78-34-2 - - ug/l - 0 / 1 (0.0%) 0.034 - 0.034 - - N FOD < 5%
Diphenamid 957-51-7 - - ug/l - 0 / 1 (0.0%) 0.06 - 0.06 - - N FOD < 5%
Disulfoton 298-04-4 - - ug/l - 0 / 1 (0.0%) 0.012 - 0.012 - - N FOD < 5%
Diuron 330-54-1 - - ug/l - 0 / 1 (0.0%) 0.12 - 0.12 - - N FOD < 5%
Endosulfan I 959-98-8 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
Endosulfan II 33213-65-9 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
Endosulfan sulfate 1031-07-8 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
Endrin 72-20-8 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
Endrin aldehyde 7421-36-3 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
Endrin ketone 53494-70-5 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
EPN 2104-64-5 - - ug/l - 0 / 1 (0.0%) 0.02 - 0.02 - - N FOD < 5%
EPTC 759-94-4 - - ug/l - 0 / 1 (0.0%) 0.04 - 0.04 - - N FOD < 5%
Ethalfluralin (Sonalan) 55283-68-6 - - ug/l - 0 / 1 (0.0%) 0.03 - 0.03 - - N FOD < 5%
Ethion 563-12-2 - - ug/l - 0 / 1 (0.0%) 0.014 - 0.014 - - N FOD < 5%
Ethoprop 13194-48-4 - - ug/l - 0 / 1 (0.0%) 0.016 - 0.016 - - N FOD < 5%
Ethyl methacrylate 97-63-2 - - ug/l - 0 / 17 (0.0%) 1 - 5 - - N FOD < 5%
Ethylbenzene 100-41-4 - - ug/l - 0 / 113 (0.0%) 0.2 - 500 - - N FOD < 5%
Fenamiphos 22224-92-6 - - ug/l - 0 / 1 (0.0%) 0.03 - 0.03 - - N FOD < 5%
Fenarimol 60168-88-9 - - ug/l - 0 / 1 (0.0%) 0.06 - 0.06 - - N FOD < 5%
Fenitrothion 122-14-5 - - ug/l - 0 / 1 (0.0%) 0.014 - 0.014 - - N FOD < 5%
Fensulfothion 115-90-2 - - ug/l - 0 / 1 (0.0%) 0.02 - 0.02 - - N FOD < 5%
Fenthion 55-38-9 - - ug/l - 0 / 1 (0.0%) 0.014 - 0.014 - - N FOD < 5%
Fluoranthene 206-44-0 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.5 - - N FOD < 5%
Fluorene 86-73-7 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.5 - - N FOD < 5%
Fonofos 944-22-9 - - ug/l - 0 / 1 (0.0%) 0.012 - 0.012 - - N FOD < 5%
gamma-Chlordane 5103-74-2 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
Gamma-Chlordene 56641-38-4 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
Heptachlor 76-44-8 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
Heptachlor epoxide 1024-57-3 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
Hexachlorobenzene 118-74-1 - - ug/l - 0 / 4 (0.0%) 0.01 - 0.96 - - N FOD < 5%
Hexachlorobutadiene 87-68-3 - - ug/l - 0 / 220 (0.0%) 0.13 - 500 - - N FOD < 5%
Hexachlorocyclopentadiene 77-47-4 - - ug/l - 0 / 4 (0.0%) 0.12 - 24 - - N FOD < 5%
Hexachloroethane 67-72-1 - - ug/l - 0 / 60 (0.0%) 0.13 - 2500 - - N FOD < 5%
Hexazinone 51235-04-2 - - ug/l - 0 / 1 (0.0%) 0.03 - 0.03 - - N FOD < 5%
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Imidan 732-11-6 - - ug/l - 0 / 1 (0.0%) 0.022 - 0.022 - - N FOD < 5%
Indeno(1,2,3-cd)pyrene 193-39-5 - - ug/l - 0 / 4 (0.0%) 0.01 - 0.13 - - N FOD < 5%
Iodomethane 74-88-4 - - ug/l - 0 / 210 (0.0%) 1 - 1000 - - N FOD < 5%
Ioxynil 1689-83-4 - - ug/l - 0 / 1 (0.0%) 0.02 - 0.02 - - N FOD < 5%
Isobutyl alcohol 78-83-1 - - ug/l - 0 / 3 (0.0%) 2 - 2 - - N FOD < 5%
Isophorone 78-59-1 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.96 - - N FOD < 5%
Isopropylbenzene 98-82-8 - - ug/l - 0 / 159 (0.0%) 0.2 - 1000 - - N FOD < 5%
Kelthane 115-32-2 - - ug/l - 0 / 1 (0.0%) 0.04 - 0.04 - - N FOD < 5%
Lindane 58-89-9 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
Malathion 121-75-5 - - ug/l - 0 / 1 (0.0%) 0.016 - 0.016 - - N FOD < 5%
MCPA 94-74-6 - - ug/l - 0 / 1 (0.0%) 0.04 - 0.04 - - N FOD < 5%
MCPP 93-65-2 - - ug/l - 0 / 1 (0.0%) 0.04 - 0.04 - - N FOD < 5%
Merphos 150-50-5 - - ug/l - 0 / 1 (0.0%) 0.024 - 0.024 - - N FOD < 5%
Metalaxyl 57837-19-1 - - ug/l - 0 / 1 (0.0%) 0.12 - 0.12 - - N FOD < 5%
Methacrylonitrile 126-98-7 - - ug/l - 0 / 17 (0.0%) 1 - 5 - - N FOD < 5%
Methoxychlor 72-43-5 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
Methyl acrylate 96-33-3 - - ug/l - 0 / 17 (0.0%) 1 - 5 - - N FOD < 5%
Methyl Chlopyrifos 5598-13-0 - - ug/l - 0 / 1 (0.0%) 0.016 - 0.016 - - N FOD < 5%
Methyl methacrylate 80-62-6 - - ug/l - 0 / 17 (0.0%) 1 - 5 - - N FOD < 5%
Methyl paraoxon 950-35-6 - - ug/l - 0 / 1 (0.0%) 0.036 - 0.036 - - N FOD < 5%
Methyl Tert-Butyl Ether 1634-04-4 - - ug/l - 0 / 149 (0.0%) 0.2 - 1000 - - N FOD < 5%
Methylene chloride 75-09-2 1 59  ug/l MW-23 8 / 230 (3.5%) 1 - 1000 - - N FOD < 5%
Metolachlor 51218-45-2 - - ug/l - 0 / 1 (0.0%) 0.079 - 0.079 - - N FOD < 5%
Metribuzin 21087-64-9 - - ug/l - 0 / 1 (0.0%) 0.02 - 0.02 - - N FOD < 5%
Mevinphos 7786-34-7 - - ug/l - 0 / 1 (0.0%) 0.02 - 0.02 - - N FOD < 5%
MGK 264 113-48-4 - - ug/l - 0 / 1 (0.0%) 0.16 - 0.16 - - N FOD < 5%
Mirex 2385-85-5 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
Molinate 2212-67-1 - - ug/l - 0 / 1 (0.0%) 0.04 - 0.04 - - N FOD < 5%
Naphthalene 91-20-3 - - ug/l - 0 / 162 (0.0%) 0.13 - 2500 - - N FOD < 5%
Napropamide 15299-99-7 - - ug/l - 0 / 1 (0.0%) 0.06 - 0.06 - - N FOD < 5%
n-Butylbenzene 104-51-8 - - ug/l - 0 / 159 (0.0%) 0.2 - 500 - - N FOD < 5%
n-Butylchloride 109-69-3 - - ug/l - 0 / 17 (0.0%) 1 - 5 - - N FOD < 5%
Nitrobenzene 98-95-3 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.96 - - N FOD < 5%
N-Nitrosodimethylamine 62-75-9 - - ug/l - 0 / 2 (0.0%) 0.25 - 0.26 - - N FOD < 5%
N-Nitrosodinpropylamine 621-64-7 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.96 - - N FOD < 5%
N-Nitrosodiphenylamine 86-30-6 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.96 - - N FOD < 5%
Norflurazon 27314-13-2 - - ug/l - 0 / 1 (0.0%) 0.04 - 0.04 - - N FOD < 5%
n-Propylbenzene 103-65-1 0.32  0.32  ug/l PW-4 1 / 112 (0.9%) 0.2 - 500 - - N FOD < 5%
Octanoic Acid 124-07-2 0.18 NJ 0.18 NJ ug/l PW-21 1 / 1 (100.0%)  - N/A - N NSR
Oxychlordane 26880-48-8 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
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Table 2-3. Summary of Chemicals Evaluated in Groundwater

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value

Source 
(2)

COPC 
(Y/N)

Rationale 
(3)

Min 
Detected 
Value (1)

Max Detected 
Value (1)

Oxyfluorfen 42874-03-3 - - ug/l - 0 / 1 (0.0%) 0.079 - 0.079 - - N FOD < 5%
Parathion 56-38-2 - - ug/l - 0 / 1 (0.0%) 0.016 - 0.016 - - N FOD < 5%
Parathion methyl 298-00-0 - - ug/l - 0 / 1 (0.0%) 0.014 - 0.014 - - N FOD < 5%
Pebulate 1114-71-2 - - ug/l - 0 / 1 (0.0%) 0.04 - 0.04 - - N FOD < 5%
Pendimethalin 40487-42-1 - - ug/l - 0 / 1 (0.0%) 0.03 - 0.03 - - N FOD < 5%
Pentachloroanisole 1825-21-4 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
Pentachloroethane 76-01-7 - - ug/l - 0 / 57 (0.0%) 1 - 1000 - - N FOD < 5%
Pentachlorophenol 87-86-5 - - ug/l - 0 / 4 (0.0%) 0.01 - 9.6 - - N FOD < 5%
Phenanthrene 85-01-8 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.5 - - N FOD < 5%
Phenol 108-95-2 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.96 - - N FOD < 5%
Phorate 298-02-2 - - ug/l - 0 / 1 (0.0%) 0.014 - 0.014 - - N FOD < 5%
Phosphamidan 297-99-4 - - ug/l - 0 / 1 (0.0%) 0.048 - 0.048 - - N FOD < 5%
Picloram 1918-02-1 - - ug/l - 0 / 1 (0.0%) 0.02 - 0.02 - - N FOD < 5%
Profluralin 26399-36-0 - - ug/l - 0 / 1 (0.0%) 0.048 - 0.048 - - N FOD < 5%
Prometon 1610-18-0 - - ug/l - 0 / 1 (0.0%) 0.02 - 0.02 - - N FOD < 5%
Prometryn 7287-19-6 - - ug/l - 0 / 1 (0.0%) 0.02 - 0.02 - - N FOD < 5%
Pronamide 23950-58-5 - - ug/l - 0 / 1 (0.0%) 0.079 - 0.079 - - N FOD < 5%
Propachlor (Ramrod) 1918-16-7 - - ug/l - 0 / 1 (0.0%) 0.048 - 0.048 - - N FOD < 5%
Propazine 139-40-2 - - ug/l - 0 / 1 (0.0%) 0.02 - 0.02 - - N FOD < 5%
Propetamphos 31218-83-4 - - ug/l - 0 / 1 (0.0%) 0.04 - 0.04 - - N FOD < 5%
Pyrene 129-00-0 - - ug/l - 0 / 4 (0.0%) 0.12 - 0.5 - - N FOD < 5%
Pyridine 110-86-1 - - ug/l - 0 / 2 (0.0%) 0.12 - 0.13 - - N FOD < 5%
Retene 483-65-8 - - ug/l - 0 / 2 (0.0%) 0.12 - 0.13 - - N FOD < 5%
Ronnel 299-84-3 - - ug/l - 0 / 1 (0.0%) 0.014 - 0.014 - - N FOD < 5%
sec-Butylbenzene 135-98-8 - - ug/l - 0 / 159 (0.0%) 0.2 - 1000 - - N FOD < 5%
Simazine 122-34-9 - - ug/l - 0 / 1 (0.0%) 0.02 - 0.02 - - N FOD < 5%
Styrene 100-42-5 - - ug/l - 0 / 160 (0.0%) 0.2 - 500 - - N FOD < 5%
Sulfotepp 3689-24-5 - - ug/l - 0 / 1 (0.0%) 0.012 - 0.012 - - N FOD < 5%
Tebuthiuron 34014-18-1 - - ug/l - 0 / 1 (0.0%) 0.03 - 0.03 - - N FOD < 5%
Terbacil 5902-51-2 - - ug/l - 0 / 1 (0.0%) 0.06 - 0.06 - - N FOD < 5%
Terbutryn 886-50-0 - - ug/l - 0 / 1 (0.0%) 0.02 - 0.02 - - N FOD < 5%
tert-Butylbenzene 98-06-6 - - ug/l - 0 / 159 (0.0%) 0.2 - 1000 - - N FOD < 5%
Tetrachloroethene 127-18-4 0.22 J 3740 ug/l PW-9 162 / 243 (66.7%) 0.2 - 100 0.1 c R9 PRG Y Max > SV
Tetrachlorvinphos (Gardona) 961-11-5 - - ug/l - 0 / 1 (0.0%) 0.04 - 0.04 - - N FOD < 5%
Tetrahydrofuran 109-99-9 0.21 J 2.3 J ug/l PW-6 3 / 57 (5.3%) 1 - 500 1.6 c R9 PRG Y Max > SV
Toluene 108-88-3 1.5  4.6  ug/l B-08 2 / 172 (1.2%) 0.2 - 500 - - N FOD < 5%
Toxaphene 8001-35-2 - - ug/l - 0 / 1 (0.0%) 0.3 - 0.3 - - N FOD < 5%
trans-1,2-Dichloroethene 156-60-5 0.21 31 ug/l PW-7 4 / 222 (1.8%) 0.2 - 1000 - - N FOD < 5%
trans-1,3-Dichloropropene 10061-02-6 0.38  0.38  ug/l PW-21 1 / 221 (0.5%) 0.2 - 470 - - N FOD < 5%
trans-1,4-Dichloro-2-butene 110-57-6 - - ug/l - 0 / 57 (0.0%) 1 - 2500 - - N FOD < 5%
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Table 2-3. Summary of Chemicals Evaluated in Groundwater

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value

Source 
(2)

COPC 
(Y/N)

Rationale 
(3)

Min 
Detected 
Value (1)

Max Detected 
Value (1)

trans-Nonachlor 39765-80-5 - - ug/l - 0 / 1 (0.0%) 0.01 - 0.01 - - N FOD < 5%
Triademefon 43121-43-3 - - ug/l - 0 / 1 (0.0%) 0.052 - 0.052 - - N FOD < 5%
Triallate 2303-17-5 - - ug/l - 0 / 1 (0.0%) 0.06 - 0.06 - - N FOD < 5%
Tribufos (DEF) 78-48-8 - - ug/l - 0 / 1 (0.0%) 0.028 - 0.028 - - N FOD < 5%
Trichlopyr 55335-06-3 - - ug/l - 0 / 1 (0.0%) 0.017 - 0.017 - - N FOD < 5%
Trichloroethene 79-01-6 0.25 J 81 ug/l PW-7 44 / 230 (19.1%) 0.2 - 1000 0.028 c R9 PRG Y Max > SV
Trichlorofluoromethane 75-69-4 - - ug/l - 0 / 222 (0.0%) 0.2 - 1000 - - N FOD < 5%
Trifluralin 1582-09-8 - - ug/l - 0 / 1 (0.0%) 0.03 - 0.03 - - N FOD < 5%
Vernolate 1929-77-7 - - ug/l - 0 / 1 (0.0%) 0.04 - 0.04 - - N FOD < 5%
Vinyl acetate 108-05-4 - - ug/l - 0 / 85 (0.0%) 1 - 500 - - N FOD < 5%
Vinyl chloride 75-01-4 0.24  1 J ug/l PW-9 3 / 230 (1.3%) 0.2 - 500 - - N FOD < 5%
m-Xylene 108-38-3 - - ug/l - 0 / 20 (0.0%) 0.4 - 30 - - N FOD < 5%
o-Xylene 95-47-6 - - ug/l - 0 / 147 (0.0%) 0.2 - 500 - - N FOD < 5%
Xylenes 1330-20-7 4  4  ug/l B-17 1 / 152 (0.7%) 0.4 - 1000 - - N FOD < 5%

Notes:
"-" = Not detected
c = Cancer value
N = No
N/A = None available
nc = Non-cancer value
Y = Yes

(1) Qualifier abbreviations:
B = denotes the analyte indicated was also found in the method blank sample.
J = denotes analyte was positively identified and the value is an estimated concentration.
N = denotes analyte was positively identified.

(2) Sources:
R9 PRG = EPA Region 9 Preliminary Remediation Goals (EPA 2004b).
CLARC = Ecology Cleanup Levels and Risk Calculations (Ecology 2006).
EPA MCL = EPA Drinking Water Standards (EPA 2002b).
nc = non-cancer value
c = cancer value
N/A = None available

(3) Rational abbreviations:
FOD < 5% = Frequency of detection was less than five percent therefore excluded from further analysis.
Max < SV = Maximum detected value was less than the screening value therefore excluded from further analysis.
Max > SV = Maximum detected value was greater than the screening value therefore retained as a COPC for further analysis.
NSR = Not a source related chemical therefore excluded from further analysis.
EN = Essential nutrient, generally non-toxic compound.
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Table 2-4. Summary of Chemicals Evaluated in Soil

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value

Source 
(2)

COPC 
(Y/N)

Rationale 
(3)

1,1,1,2-Tetrachloroethane 630-20-6 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
1,1,1-Trichloroethane 71-55-6 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
1,1,2,2-Tetrachloroethane 79-34-5 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
1,1,2-Trichloroethane 79-00-5 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
1,1-Dichloroethane 75-34-3 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
1,1-Dichloroethene 75-35-4 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
1,1-Dichloropropene 563-58-6 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
1,2,3-Trichlorobenzene 87-61-6 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
1,2,3-Trichloropropane 96-18-4 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
1,2,4-Trichlorobenzene 120-82-1 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
1,2,4-Trimethylbenzene 95-63-6 - - mg/kg - 0 / 18 (0.0%) NR - - N FOD < 5%
1,2-Dibromo-3-chloropropane 96-12-8 - - mg/kg - 0 / 19 (0.0%) NR - 0.0065 - - N FOD < 5%
1,2-Dibromoethane 106-93-4 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
1,2-Dichlorobenzene 95-50-1 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
1,2-Dichloroethane 107-06-2 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
1,2-Dichloropropane 78-87-5 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
1,3,5-Trimethylbenzene 108-67-8 - - mg/kg - 0 / 18 (0.0%) NR - - N FOD < 5%
1,3-Dichlorobenzene 541-73-1 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
1,3-Dichloropropane 142-28-9 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
1,4-Dichlorobenzene 106-46-7 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
2,2-Dichloropropane 594-20-7 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
2-Butanone 78-93-3 - - mg/kg - 0 / 18 (0.0%) NR - - N FOD < 5%
2-Chloroethyl vinyl ether 110-75-8 - - mg/kg - 0 / 19 (0.0%) NR - 0.0065 - - N FOD < 5%
2-Chlorotoluene 95-49-8 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
4-Chlorotoluene 106-43-4 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
4-Isopropyltoluene 99-87-6 - - mg/kg - 0 / 18 (0.0%) NR - - N FOD < 5%
4-Methyl-2-pentanone 108-10-1 - - mg/kg - 0 / 18 (0.0%) NR - - N FOD < 5%
Acetone 67-64-1 - - mg/kg - 0 / 18 (0.0%) NR - - N FOD < 5%
Benzene 71-43-2 - - mg/kg - 0 / 18 (0.0%) NR - - N FOD < 5%
Bromobenzene 108-86-1 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
Bromochloromethane 74-97-5 - - mg/kg - 0 / 1 (0.0%) 0.0013 - 0.0013 - - N FOD < 5%
Bromodichloromethane 75-27-4 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
Bromoform 75-25-2 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
Bromomethane 74-83-9 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
Carbon disulfide 75-15-0 - - mg/kg - 0 / 18 (0.0%) NR - - N FOD < 5%
Carbon tetrachloride 56-23-5 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
Chlorobenzene 108-90-7 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
Chloroethane 75-00-3 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
Chloroform 67-66-3 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%

Min 
Detected 
Value (1)

Max Detected 
Value (1)

Upgradient Exposure Area
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Table 2-4. Summary of Chemicals Evaluated in Soil

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value

Source 
(2)

COPC 
(Y/N)

Rationale 
(3)

Min 
Detected 
Value (1)

Max Detected 
Value (1)

Chloromethane 74-87-3 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
cis-1,2-Dichloroethene 156-59-2 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
cis-1,3-Dichloropropene 10061-01-5 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
Dibromochloromethane 124-48-1 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
Dibromomethane 74-95-3 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
Dichlorodifluoromethane 75-71-8 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
Ethylbenzene 100-41-4 - - mg/kg - 0 / 18 (0.0%) NR - - N FOD < 5%
Hexachlorobutadiene 87-68-3 - - mg/kg - 0 / 19 (0.0%) NR - 0.0065 - - N FOD < 5%
Iodomethane 74-88-4 - - mg/kg - 0 / 1 (0.0%) 0.0065 - 0.0065 - - N FOD < 5%
Isopropylbenzene 98-82-8 - - mg/kg - 0 / 18 (0.0%) NR - - N FOD < 5%
Methylene chloride 75-09-2 - - mg/kg - 0 / 19 (0.0%) NR - 0.0065 - - N FOD < 5%
Naphthalene 91-20-3 - - mg/kg - 0 / 18 (0.0%) NR - - N FOD < 5%
n-Butylbenzene 104-51-8 - - mg/kg - 0 / 18 (0.0%) NR - - N FOD < 5%
n-Propylbenzene 103-65-1 - - mg/kg - 0 / 18 (0.0%) NR - - N FOD < 5%
sec-Butylbenzene 135-98-8 - - mg/kg - 0 / 18 (0.0%) NR - - N FOD < 5%
Styrene 100-42-5 - - mg/kg - 0 / 18 (0.0%) NR - - N FOD < 5%
tert-Butylbenzene 98-06-6 - - mg/kg - 0 / 18 (0.0%) NR - - N FOD < 5%
Tetrachloroethene 127-18-4 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
Toluene 108-88-3 - - mg/kg - 0 / 18 (0.0%) NR - - N FOD < 5%
trans-1,2-Dichloroethene 156-60-5 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
trans-1,3-Dichloropropene 10061-02-6 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
Trichloroethene 79-01-6 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
Trichlorofluoromethane 75-69-4 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
Vinyl acetate 108-05-4 - - mg/kg - 0 / 18 (0.0%) NR - - N FOD < 5%
Vinyl chloride 75-01-4 - - mg/kg - 0 / 19 (0.0%) NR - 0.0013 - - N FOD < 5%
o-Xylene 95-47-6 - - mg/kg - 0 / 18 (0.0%) NR - - N FOD < 5%
Xylenes 1330-20-7 - - mg/kg - 0 / 18 (0.0%) NR - - N FOD < 5%

Inorganics
Aluminum 7429-90-5 13000 25900 mg/kg GP-503 8 / 8 (100.0%)  - 37200 BKGD N Max < BCKD
Antimony 7440-36-0 1.4 J 7.6 J mg/kg GP-504 4 / 8 (50.0%) 12.4 - 14.8 3.11 nc R9 PRG N NSR
Arsenic 7440-38-2 1.4 J 5.8 mg/kg MW-604 5 / 8 (62.5%) 3.5 - 3.6 7 BKGD N Max < BCKD
Barium 7440-39-3 53.8 163 mg/kg MW-602 8 / 8 (100.0%)  - 540 nc R9 PRG N Max < SV
Beryllium 7440-41-7 0.25 J 0.63 J mg/kg GP-503 5 / 8 (62.5%) 0.99 - 1.1 2 BKGD N Max < BCKD
Cadmium 7440-43-9 0.03 J 0.44 J mg/kg MW-606 6 / 8 (75.0%) 1 - 1.1 1 BKGD N Max < BCKD
Calcium 7440-70-2 1900 7510 mg/kg GP-503 8 / 8 (100.0%)  - - - N EN
Chromium 7440-47-3 13.5 27.4 mg/kg MW-606 8 / 8 (100.0%)  - 42 BKGD N Max < BCKD
Cobalt 7440-48-4 10.6 18.2 mg/kg MW-606 8 / 8 (100.0%)  - 900 ca R9 PRG N Max < SV
Copper 7440-50-8 17.1 61.2 J mg/kg MW-604 8 / 8 (100.0%)  - 310 nc R9 PRG N Max < SV
Iron 7439-89-6 10400 34500 mg/kg GP-504 8 / 8 (100.0%)  - 42100 BKGD N Max < BCKD

HRIA Exposure Area
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Table 2-4. Summary of Chemicals Evaluated in Soil

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value

Source 
(2)

COPC 
(Y/N)

Rationale 
(3)

Min 
Detected 
Value (1)

Max Detected 
Value (1)

Lead 7439-92-1 0.81 J 6.6 mg/kg GP-503 8 / 8 (100.0%)  - 17 BKGD N Max < BCKD
Magnesium 7439-95-4 1880 8370 mg/kg MW-606 8 / 8 (100.0%)  - - - N EN
Manganese 7439-96-5 51.7 588 mg/kg MW-606 8 / 8 (100.0%)  - 1100 BKGD N Max < BCKD
Mercury 7439-97-6 0.019 J 0.04 J mg/kg MW-602, MW-604 5 / 8 (62.5%) 0.11 - 0.12 0.07 BKGD N Max < BCKD
Nickel 7440-02-0 13.8 31.6 mg/kg MW-606 8 / 8 (100.0%)  - 38 BKGD N Max < BCKD
Potassium 7440-09-7 81.3 J 875 J mg/kg GP-504 8 / 8 (100.0%)  - - - N EN
Selenium 7782-49-2 1.2 J 1.8 J mg/kg MW-602 5 / 8 (62.5%) 8.2 - 8.5 39 nc R9 PRG N Max < SV
Silver 7440-22-4 - - mg/kg - 0 / 8 (0.0%) 2 - 2.5 - - N FOD < 5%
Sodium 7440-23-5 182 J 850 J mg/kg GP-503 3 / 8 (37.5%) 990 - 1230 - - N EN
Thallium 7440-28-0 0.74 J 1.7 J mg/kg GP-503 3 / 8 (37.5%) 5 - 6.2 0.52 nc R9 PRG N NSR
Vanadium 7440-62-2 32.6 96.6 mg/kg GP-503 8 / 8 (100.0%)  - 7.8 nc R9 PRG N NSR
Zinc 7440-66-6 24.8 J 88.7 mg/kg MW-604 8 / 8 (100.0%)  - 23000 nc R9 PRG N Max < SV
Organics
1,1,1,2-Tetrachloroethane 630-20-6 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
1,1,1-Trichloroethane 71-55-6 - - mg/kg - 0 / 92 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
1,1,2,2-Tetrachloroethane 79-34-5 - - mg/kg - 0 / 83 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
1,1,2-Trichloroethane 79-00-5 0.001 J 0.001 J mg/kg MW-3 1 / 92 (1.1%) 0.000057 - 0.11 - - N FOD < 5%
1,1-Dichloroethane 75-34-3 - - mg/kg - 0 / 92 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
1,1-Dichloroethene 75-35-4 - - mg/kg - 0 / 92 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
1,1-Dichloropropene 563-58-6 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
1,2,3-Trichlorobenzene 87-61-6 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
1,2,3-Trichloropropane 96-18-4 - - mg/kg - 0 / 74 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
1,2,4-Trichlorobenzene 120-82-1 - - mg/kg - 0 / 74 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
1,2,4-Trimethylbenzene 95-63-6 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
1,2-Dibromo-3-chloropropane 96-12-8 - - mg/kg - 0 / 75 (0.0%) 0.00028 - 0.54 - - N FOD < 5%
1,2-Dibromoethane 106-93-4 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
1,2-Dichlorobenzene 95-50-1 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
1,2-Dichloroethane 107-06-2 - - mg/kg - 0 / 92 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
1,2-Dichloropropane 78-87-5 - - mg/kg - 0 / 83 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
1,3,5-Trimethylbenzene 108-67-8 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
1,3-Dichlorobenzene 541-73-1 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
1,3-Dichloropropane 142-28-9 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
1,4-Dichlorobenzene 106-46-7 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
2,2-Dichloropropane 594-20-7 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
2-Butanone 78-93-3 0.003 J 0.022 mg/kg MW-3 8 / 83 (9.6%) 0.00028 - 0.54 2200 nc R9 PRG N Max < SV
2-Chloroethyl vinyl ether 110-75-8 - - mg/kg - 0 / 66 (0.0%) 0.00028 - 0.36 - - N FOD < 5%
2-Chlorotoluene 95-49-8 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
2-Hexanone 591-78-6 0.001 J 0.002 J mg/kg MW-3 2 / 8 (25.0%) 0.006 - 0.006 11 nc R9 PRG N Max < SV
4-Chlorotoluene 106-43-4 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
4-Isopropyltoluene 99-87-6 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
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Table 2-4. Summary of Chemicals Evaluated in Soil

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value

Source 
(2)

COPC 
(Y/N)

Rationale 
(3)

Min 
Detected 
Value (1)

Max Detected 
Value (1)

4-Methyl-2-pentanone 108-10-1 0.001 J 0.01 mg/kg MW-3 7 / 83 (8.4%) 0.00028 - 0.54 530 nc R9 PRG N Max < SV
Acetone 67-64-1 0.024 0.091 mg/kg MW-5 8 / 83 (9.6%) 0.00028 - 0.54 1400 nc R9 PRG N Max < SV
Benzene 71-43-2 - - mg/kg - 0 / 92 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Bromobenzene 108-86-1 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Bromodichloromethane 75-27-4 - - mg/kg - 0 / 83 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Bromoform 75-25-2 - - mg/kg - 0 / 83 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Bromomethane 74-83-9 - - mg/kg - 0 / 83 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Carbon disulfide 75-15-0 - - mg/kg - 0 / 83 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Carbon tetrachloride 56-23-5 - - mg/kg - 0 / 92 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Chlorobenzene 108-90-7 - - mg/kg - 0 / 83 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Chloroethane 75-00-3 - - mg/kg - 0 / 83 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Chloroform 67-66-3 - - mg/kg - 0 / 92 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Chloromethane 74-87-3 - - mg/kg - 0 / 83 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
cis-1,2-Dichloroethene 156-59-2 - - mg/kg - 0 / 92 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
cis-1,3-Dichloropropene 10061-01-5 - - mg/kg - 0 / 83 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Dibromochloromethane 124-48-1 - - mg/kg - 0 / 83 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Dibromomethane 74-95-3 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Dichlorodifluoromethane 75-71-8 - - mg/kg - 0 / 83 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Ethylbenzene 100-41-4 - - mg/kg - 0 / 92 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Hexachlorobutadiene 87-68-3 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Isopropylbenzene 98-82-8 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Methylene chloride 75-09-2 0.005 0.55 mg/kg GP-A4 11 / 92 (12.0%) 0.00028 - 0.54 9.1 c R9 RBC N Max < SV
Naphthalene 91-20-3 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
n-Butylbenzene 104-51-8 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
n-Propylbenzene 103-65-1 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
sec-Butylbenzene 135-98-8 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Styrene 100-42-5 - - mg/kg - 0 / 83 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
tert-Butylbenzene 98-06-6 - - mg/kg - 0 / 75 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Tetrachloroethene 127-18-4 0.003 J 5220 mg/kg SB-409 369 / 641 (57.6%) 0 - 0.11 0.48 c R9 RBC Y Max > SV
Toluene 108-88-3 0.001 J 0.002 J mg/kg MW-3 6 / 92 (6.5%) 0.000057 - 0.11 52 nc R9 RBC N Max < SV
trans-1,2-Dichloroethene 156-60-5 - - mg/kg - 0 / 92 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
trans-1,3-Dichloropropene 10061-02-6 - - mg/kg - 0 / 83 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Trichloroethene 79-01-6 0.19 0.19 mg/kg AB-4 1 / 92 (1.1%) 0.000057 - 0.11 - - N FOD < 5%
Trichlorofluoromethane 75-69-4 - - mg/kg - 0 / 83 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Vinyl acetate 108-05-4 - - mg/kg - 0 / 75 (0.0%) 0.00028 - 0.54 - - N FOD < 5%
Vinyl chloride 75-01-4 - - mg/kg - 0 / 92 (0.0%) 0.000057 - 0.25 - - N FOD < 5%
m-Xylene 108-38-3 0.001 J 0.001 J mg/kg MW-3, MW-5 3 / 8 (37.5%) 0.003 - 0.004 27 nc R9 RBC N Max < SV
o-Xylene 95-47-6 - - mg/kg - 0 / 83 (0.0%) 0.000057 - 0.11 - - N FOD < 5%
Xylenes 1330-20-7 - - mg/kg - 0 / 84 (0.0%) 0.00011 - 0.22 - - N FOD < 5%
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Table 2-4. Summary of Chemicals Evaluated in Soil

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value

Source 
(2)

COPC 
(Y/N)

Rationale 
(3)

Min 
Detected 
Value (1)

Max Detected 
Value (1)

Petroleum Organics
Diesel - 46 360 mg/kg EX 3 / 36 (8%) 0.05 - 20 2000 nc MTCA N Max < SV
Gasoline - 53 120 mg/kg EX 2 / 3 (66%) 10 - 10 100 nc MTCA N NSR
Oil - 94 94 mg/kg EX 1 / 36 (3%) 0.5 - 40 - - N FOD < 5%
Oil Mist, Mineral - 470 470 mg/kg EX 1 / 3 (33%) 20 - 20 4000 nc MTCA N Max < SV
Organics
1,1,1,2-Tetrachloroethane 630-20-6 - - mg/kg - 0 / 78 (0.0%) 0.0011 - 0.05 - - N FOD < 5%
1,1,1-Trichloroethane 71-55-6 0.1  3.8  mg/kg EX 2 / 113 (1.8%) 0.0011 - 0.05 - - N FOD < 5%
1,1,2,2-Tetrachloroethane 79-34-5 - - mg/kg - 0 / 121 (0.0%) 0.0011 - 0.05 - - N FOD < 5%
1,1,2-Trichloroethane 79-00-5 0.07  0.12  mg/kg EX 2 / 97 (2.1%) 0.0011 - 0.05 - - N FOD < 5%
1,1-Dichloroethane 75-34-3 0.14  0.14  mg/kg EX 1 / 137 (0.7%) 0.0011 - 0.05 - - N FOD < 5%
1,1-Dichloroethene 75-35-4 - - mg/kg - 0 / 121 (0.0%) 0.0011 - 0.05 - - N FOD < 5%
1,1-Dichloropropene 563-58-6 - - mg/kg - 0 / 36 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
1,2,3-Trichlorobenzene 87-61-6 - - mg/kg - 0 / 36 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
1,2,3-Trichloropropane 96-18-4 - - mg/kg - 0 / 36 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
1,2,4-Trichlorobenzene 120-82-1 - - mg/kg - 0 / 36 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
1,2,4-Trimethylbenzene 95-63-6 0.0016  0.0016  mg/kg RS-9 1 / 30 (3.3%) 0.0011 - 0.0014 - - N FOD < 5%
1,2-Dibromo-3-chloropropane 96-12-8 - - mg/kg - 0 / 36 (0.0%) 0.0057 - 0.032 - - N FOD < 5%
1,2-Dibromoethane 106-93-4 - - mg/kg - 0 / 36 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
1,2-Dichlorobenzene 95-50-1 - - mg/kg - 0 / 60 (0.0%) 0.0011 - 0.05 - - N FOD < 5%
1,2-Dichloroethane 107-06-2 - - mg/kg - 0 / 137 (0.0%) 0.0011 - 0.05 - - N FOD < 5%
1,2-Dichloropropane 78-87-5 - - mg/kg - 0 / 79 (0.0%) 0.0011 - 0.05 - - N FOD < 5%
1,3,5-Trimethylbenzene 108-67-8 - - mg/kg - 0 / 31 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
1,3-Dichlorobenzene 541-73-1 - - mg/kg - 0 / 60 (0.0%) 0.0011 - 0.05 - - N FOD < 5%
1,3-Dichloropropane 142-28-9 - - mg/kg - 0 / 36 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
1,4-Dichlorobenzene 106-46-7 - - mg/kg - 0 / 60 (0.0%) 0.0011 - 0.05 - - N FOD < 5%
2,2-Dichloropropane 594-20-7 - - mg/kg - 0 / 36 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
2-Butanone 78-93-3 0.004 J 0.14  mg/kg MW-1 15 / 49 (30.6%) 0.0057 - 0.032 2200 nc R9 PRG N Max < SV
2-Chloroethyl vinyl ether 110-75-8 - - mg/kg - 0 / 36 (0.0%) 0.0057 - 0.032 - - N FOD < 5%
2-Chlorotoluene 95-49-8 - - mg/kg - 0 / 36 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
2-Hexanone 591-78-6 0.001 J 0.014  mg/kg MW-8 10 / 49 (20.4%) 0.0057 - 0.007 11 nc R9 PRG N Max < SV
4-Chlorotoluene 106-43-4 - - mg/kg - 0 / 36 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
4-Isopropyltoluene 99-87-6 - - mg/kg - 0 / 31 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
4-Methyl-2-pentanone 108-10-1 0.001 J 0.033  mg/kg MW-1 18 / 50 (36.0%) 0.0057 - 0.032 530 nc R9 PRG N Max < SV
Acetone 67-64-1 0.0061 B 0.61 B mg/kg MW-1 27 / 50 (54.0%) 0.0057 - 0.73 1400 nc R9 PRG N Max < SV
Benzene 71-43-2 0.001 J 0.004 J mg/kg MW-2 4 / 50 (8.0%) 0.0011 - 0.0063 0.64 c R9 PRG N Max < SV
Bromobenzene 108-86-1 - - mg/kg - 0 / 36 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
Bromochloromethane 74-97-5 - - mg/kg - 0 / 36 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
Bromodichloromethane 75-27-4 - - mg/kg - 0 / 79 (0.0%) 0.0011 - 0.05 - - N FOD < 5%

Breen Exposure Area
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Table 2-4. Summary of Chemicals Evaluated in Soil

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value

Source 
(2)

COPC 
(Y/N)

Rationale 
(3)

Min 
Detected 
Value (1)

Max Detected 
Value (1)

Bromoform 75-25-2 - - mg/kg - 0 / 79 (0.0%) 0.0011 - 0.05 - - N FOD < 5%
Bromomethane 74-83-9 - - mg/kg - 0 / 79 (0.0%) 0.0011 - 0.05 - - N FOD < 5%
Carbon disulfide 75-15-0 0.006  0.023  mg/kg MW-8 2 / 50 (4.0%) 0.0011 - 0.0063 - - N FOD < 5%
Carbon tetrachloride 56-23-5 - - mg/kg - 0 / 121 (0.0%) 0.0011 - 0.05 - - N FOD < 5%
Chlorobenzene 108-90-7 - - mg/kg - 0 / 79 (0.0%) 0.0011 - 0.05 - - N FOD < 5%
Chloroethane 75-00-3 - - mg/kg - 0 / 79 (0.0%) 0.0011 - 0.05 - - N FOD < 5%
Chloroform 67-66-3 0.96  0.96  mg/kg EX 1 / 121 (0.8%) 0.0011 - 0.05 - - N FOD < 5%
Chloromethane 74-87-3 - - mg/kg - 0 / 137 (0.0%) 0.0011 - 0.05 - - N FOD < 5%
cis-1,2-Dichloroethene 156-59-2 0.0015  71  mg/kg EX 22 / 137 (16.1%) 0.0011 - 0.05 4.3 nc R9 RBC Y Max > SV
cis-1,3-Dichloropropene 10061-01-5 - - mg/kg - 0 / 79 (0.0%) 0.0011 - 0.05 - - N FOD < 5%
Dibromochloromethane 124-48-1 - - mg/kg - 0 / 79 (0.0%) 0.0011 - 0.05 - - N FOD < 5%
Dibromomethane 74-95-3 - - mg/kg - 0 / 36 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
Dichlorodifluoromethane 75-71-8 - - mg/kg - 0 / 55 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
Ethylbenzene 100-41-4 0.001 J 1  mg/kg EX 11 / 92 (12.0%) 0.0011 - 0.05 40 nc R9 RBC N Max < SV
Hexachlorobutadiene 87-68-3 - - mg/kg - 0 / 36 (0.0%) 0.0057 - 0.032 - - N FOD < 5%
Iodomethane 74-88-4 - - mg/kg - 0 / 36 (0.0%) 0.0057 - 0.032 - - N FOD < 5%
Isopropylbenzene 98-82-8 - - mg/kg - 0 / 31 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
Methyl Tert-Butyl Ether 1634-04-4 - - mg/kg - 0 / 31 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
Methylene chloride 75-09-2 0.005 B 1.09  mg/kg TP-7 26 / 79 (32.9%) 0.004 - 0.5 9.1 c R9 RBC N Max < SV
Naphthalene 91-20-3 - - mg/kg - 0 / 31 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
n-Butylbenzene 104-51-8 - - mg/kg - 0 / 31 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
n-Propylbenzene 103-65-1 - - mg/kg - 0 / 31 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
sec-Butylbenzene 135-98-8 - - mg/kg - 0 / 31 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
Styrene 100-42-5 - - mg/kg - 0 / 31 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
tert-Butylbenzene 98-06-6 - - mg/kg - 0 / 31 (0.0%) 0.0011 - 0.0063 - - N FOD < 5%
Tetrachloroethane (N_O_S_) 25322-20-7 - - mg/kg - 0 / 16 (0.0%) 0.003 - 0.004 - - N FOD < 5%
Tetrachloroethene 127-18-4 0.001 J 322  mg/kg EX 32 / 121 (26.4%) 0.0012 - 0.05 0.48 c R9 RBC Y Max > SV
Toluene 108-88-3 0.001 J 0.82  mg/kg EX 18 / 92 (19.6%) 0.0011 - 0.05 52 nc R9 RBC N Max < SV
trans-1,2-Dichloroethene 156-60-5 0.28  0.28  mg/kg EX 1 / 121 (0.8%) 0.0011 - 0.05 - - N FOD < 5%
trans-1,3-Dichloropropene 10061-02-6 - - mg/kg - 0 / 79 (0.0%) 0.0011 - 0.05 - - N FOD < 5%
Trichloroethene 79-01-6 0.06  101  mg/kg EX 8 / 137 (5.8%) 0.0011 - 0.05 - - N FOD < 5%
Trichlorofluoromethane 75-69-4 - - mg/kg - 0 / 79 (0.0%) 0.0011 - 0.05 - - N FOD < 5%
Vinyl acetate 108-05-4 - - mg/kg - 0 / 31 (0.0%) 0.0057 - 0.032 - - N FOD < 5%
Vinyl chloride 75-01-4 2.4  2.4  mg/kg EX 1 / 137 (0.7%) 0.0011 - 0.25 - - N FOD < 5%
m-Xylene 108-38-3 - - mg/kg - 0 / 31 (0.0%) 0.0023 - 0.013 - - N FOD < 5%
o-Xylene 95-47-6 0.001 J 0.002 J mg/kg MW-1 22 / 64 (34.4%) 0.001 - 0.004 27 nc R9 RBC N Max < SV
Xylenes 1330-20-7 0.001 J 2.73  mg/kg EX 29 / 77 (37.7%) 0.003 - 0.05 27 nc R9 RBC N Max < SV
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Table 2-4. Summary of Chemicals Evaluated in Soil

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value

Source 
(2)

COPC 
(Y/N)

Rationale 
(3)

Min 
Detected 
Value (1)

Max Detected 
Value (1)

1,1,1,2-Tetrachloroethane 630-20-6 - - mg/kg - 0 / 6 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
1,1,1-Trichloroethane 71-55-6 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
1,1,2,2-Tetrachloroethane 79-34-5 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
1,1,2-Trichloroethane 79-00-5 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
1,1-Dichloroethane 75-34-3 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
1,1-Dichloroethene 75-35-4 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
1,1-Dichloropropene 563-58-6 - - mg/kg - 0 / 6 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
1,2,3-Trichlorobenzene 87-61-6 - - mg/kg - 0 / 6 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
1,2,3-Trichloropropane 96-18-4 - - mg/kg - 0 / 6 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
1,2,4-Trichlorobenzene 120-82-1 - - mg/kg - 0 / 6 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
1,2-Dibromo-3-chloropropane 96-12-8 - - mg/kg - 0 / 6 (0.0%) 0.0057 - 0.082 - - N FOD < 5%
1,2-Dibromoethane 106-93-4 - - mg/kg - 0 / 6 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
1,2-Dichlorobenzene 95-50-1 - - mg/kg - 0 / 6 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
1,2-Dichloroethane 107-06-2 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
1,2-Dichloropropane 78-87-5 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
1,3-Dichlorobenzene 541-73-1 - - mg/kg - 0 / 6 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
1,3-Dichloropropane 142-28-9 - - mg/kg - 0 / 6 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
1,4-Dichlorobenzene 106-46-7 - - mg/kg - 0 / 6 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
2,2-Dichloropropane 594-20-7 - - mg/kg - 0 / 6 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
2-Butanone 78-93-3 0.002 J 0.041 mg/kg MW-4 4 / 4 (100.0%)  - 700 nc R9 PRG N Max < SV
2-Chloroethyl vinyl ether 110-75-8 - - mg/kg - 0 / 6 (0.0%) 0.0057 - 0.082 - - N FOD < 5%
2-Chlorotoluene 95-49-8 - - mg/kg - 0 / 6 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
2-Hexanone 591-78-6 0.007 0.007 mg/kg MW-4 1 / 4 (25.0%) 0.006 - 0.006 11 nc R9 PRG N Max < SV
4-Chlorotoluene 106-43-4 - - mg/kg - 0 / 6 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
4-Methyl-2-pentanone 108-10-1 0.002 J 0.029 mg/kg MW-4 4 / 4 (100.0%)  - 530 nc R9 PRG N Max < SV
Acetone 67-64-1 0.011 B 0.069 B mg/kg MW-4 4 / 4 (100.0%)  - 1400 nc R9 PRG N Max < SV
Benzene 71-43-2 0.001 J 0.001 J mg/kg MW-4 1 / 4 (25.0%) 0.004 - 0.004 0.64 c R9 PRG N Max < SV
Bromobenzene 108-86-1 - - mg/kg - 0 / 6 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
Bromochloromethane 74-97-5 - - mg/kg - 0 / 6 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
Bromodichloromethane 75-27-4 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
Bromoform 75-25-2 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
Bromomethane 74-83-9 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
Carbon disulfide 75-15-0 - - mg/kg - 0 / 4 (0.0%) 0.004 - 0.004 - - N FOD < 5%
Carbon tetrachloride 56-23-5 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
Chlorobenzene 108-90-7 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
Chloroethane 75-00-3 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
Chloroform 67-66-3 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
Chloromethane 74-87-3 0.001 J 0.001 J mg/kg MW-4 2 / 10 (20.0%) 0.0011 - 0.016 4.7 nc R9 PRG N Max < SV
cis-1,2-Dichloroethene 156-59-2 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%

Downgradient Exposure Area
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Table 2-4. Summary of Chemicals Evaluated in Soil

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value

Source 
(2)

COPC 
(Y/N)

Rationale 
(3)

Min 
Detected 
Value (1)

Max Detected 
Value (1)

cis-1,3-Dichloropropene 10061-01-5 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
Dibromochloromethane 124-48-1 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
Dibromomethane 74-95-3 - - mg/kg - 0 / 6 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
Dichlorodifluoromethane 75-71-8 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
Ethylbenzene 100-41-4 - - mg/kg - 0 / 4 (0.0%) 0.004 - 0.004 - - N FOD < 5%
Hexachlorobutadiene 87-68-3 - - mg/kg - 0 / 6 (0.0%) 0.0057 - 0.082 - - N FOD < 5%
Iodomethane 74-88-4 - - mg/kg - 0 / 6 (0.0%) 0.0057 - 0.082 - - N FOD < 5%
Methylene chloride 75-09-2 0.007 B 0.01 B mg/kg MW-4 4 / 10 (40.0%) 0.0057 - 0.082 9.1 c R9 RBC N Max < SV
Styrene 100-42-5 - - mg/kg - 0 / 4 (0.0%) 0.004 - 0.004 - - N FOD < 5%
Tetrachloroethene 127-18-4 0.002 J 1.3 mg/kg RS-31 6 / 10 (60.0%) 0.0013 - 0.004 0.48 c R9 RBC Y Max > SV
Toluene 108-88-3 0.001 J 0.002 J mg/kg MW-4 3 / 4 (75.0%) 0.004 - 0.004 52 nc R9 RBC N Max < SV
trans-1,2-Dichloroethene 156-60-5 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
trans-1,3-Dichloropropene 10061-02-6 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
Trichloroethene 79-01-6 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
Trichlorofluoromethane 75-69-4 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
Vinyl chloride 75-01-4 - - mg/kg - 0 / 10 (0.0%) 0.0011 - 0.016 - - N FOD < 5%
m-Xylene 108-38-3 0.001 J 0.002 J mg/kg MW-4 3 / 4 (75.0%) 0.004 - 0.004 27 nc R9 RBC N Max < SV
o-Xylene 95-47-6 0.001 J 0.001 J mg/kg MW-4 1 / 4 (25.0%) 0.004 - 0.004 27 nc R9 RBC N Max < SV

Notes:
"-" = Not detected
c = Cancer value
N = No
N/A = None available
nc = Non-cancer value
NR = Not reported
Y = Yes

(1) Qualifier abbreviations:
B = denotes the analyte indicated was also found in the method blank sample.
J = denotes analyte was positively identified and the value is an estimated concentration.

(2) Sources:
R9 PRG = EPA Region 9 Preliminary Remediation Goals (EPA 2004b).
BCKD = Washington State Background Concentration in Soils (Ecology 1994).

(3) Rational abbreviations:
FOD < 5% = Frequency of detection was less than five percent therefore excluded from further analysis.
Max < SV = Maximum detected value was less than the screening value therefore excluded from further analysis.
Max > SV = Maximum detected value was greater than the screening value therefore retained as a COPC for further analysis.
NSR = Not a source related chemical therefore excluded from further analysis.
Max < BCKD = Maximum detected value was less than the Washington State Background Concentration
EN = Essential nutrient, generally non-toxic compound.
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Table 2-5.  Summary of Chemicals Evaluated in Surface Water and Sediment

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value Source (2)

COPC 
(Y/N)

Rationale 
(3)

Petroleum Organics
Diesel #2 - - - ug/l - 0 / 7 (0%) 100 - 100 - - N FOD < 5%
Gasoline - - - ug/l - 0 / 7 (0%) 250 - 270 - - N FOD < 5%
Heavy Fuel Oil - - - ug/l - 0 / 7 (0%) 400 - 430 - - N FOD < 5%
Organics
1,1,1,2-Tetrachloroethane 630-20-6 ug/l 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
1,1,1-Trichloroethane 71-55-6 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
1,1,2,2-Tetrachloroethane 79-34-5 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
1,1,2-Trichloroethane 79-00-5 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
1,1,2-Trichlorotrifluoroethane 76-13-1 - - ug/l - 0 / 4 (0.0%) 1 - 1 - - N FOD < 5%
1,1-Dichloroethane 75-34-3 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
1,1-Dichloroethene 75-35-4 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
1,1-Dichloropropanone 513-88-2 - - ug/l - 0 / 4 (0.0%) 1 - 1 - - N FOD < 5%
1,1-Dichloropropene 563-58-6 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
1,2,3-Trichlorobenzene 87-61-6 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
1,2,3-Trichloropropane 96-18-4 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
1,2,4-Trichlorobenzene 120-82-1 - - ug/l - 0 / 37 (0.0%) 0.2 - 1.1 - - N FOD < 5%
1,2,4-Trimethylbenzene 95-63-6 - - ug/l - 0 / 25 (0.0%) 0.2 - 1 - - N FOD < 5%
1,2-Dibromo-3-chloropropane 96-12-8 - - ug/l - 0 / 30 (0.0%) 1 - 2 - - N FOD < 5%
1,2-Dibromoethane 106-93-4 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
1,2-Dichlorobenzene 95-50-1 - - ug/l - 0 / 37 (0.0%) 0.2 - 1.1 - - N FOD < 5%
1,2-Dichloroethane 107-06-2 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
1,2-Dichloropropane 78-87-5 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
1,3,5-Trimethylbenzene 108-67-8 - - ug/l - 0 / 25 (0.0%) 0.2 - 1 - - N FOD < 5%
1,3-Dichlorobenzene 541-73-1 - - ug/l - 0 / 37 (0.0%) 0.2 - 1.1 - - N FOD < 5%
1,3-Dichloropropane 142-28-9 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
1,4-Dichlorobenzene 106-46-7 - - ug/l - 0 / 37 (0.0%) 0.2 - 1.1 - - N FOD < 5%
2,2-Dichloropropane 594-20-7 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
2,2-oxybis(1-Chloropropane) 108-60-1 - - ug/l - 0 / 7 (0.0%) 9.4 - 11 - - N FOD < 5%
2,4,5-Trichlorophenol 95-95-4 - - ug/l - 0 / 7 (0.0%) 9.4 - 11 - - N FOD < 5%
2,4,6-Trichlorophenol 88-06-2 - - ug/l - 0 / 7 (0.0%) 9.4 - 11 - - N FOD < 5%
2,4-Dichlorophenol 120-83-2 - - ug/l - 0 / 7 (0.0%) 9.4 - 11 - - N FOD < 5%
2,4-Dimethylphenol 105-67-9 - - ug/l - 0 / 7 (0.0%) 0.94 - 1.1 - - N FOD < 5%
2,4-Dinitrophenol 51-28-5 - - ug/l - 0 / 7 (0.0%) 24 - 27 - - N FOD < 5%
2,4-Dinitrotoluene 121-14-2 - - ug/l - 0 / 7 (0.0%) 0.94 - 1.1 - - N FOD < 5%
2,6-Dinitrotoluene 606-20-2 - - ug/l - 0 / 7 (0.0%) 9.4 - 11 - - N FOD < 5%
2-Butanone 78-93-3 - - ug/l - 0 / 25 (0.0%) 2 - 5 - - N FOD < 5%
2-Chloroethyl vinyl ether 110-75-8 - - ug/l - 0 / 26 (0.0%) 1 - 1 - - N FOD < 5%
2-Chloronaphthalene 91-58-7 - - ug/l - 0 / 7 (0.0%) 24 - 27 - - N FOD < 5%
2-Chlorophenol 95-57-8 - - ug/l - 0 / 7 (0.0%) 0.94 - 1.1 - - N FOD < 5%
2-Chlorotoluene 95-49-8 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
2-Hexanone 591-78-6 - - ug/l - 0 / 25 (0.0%) 2 - 2 - - N FOD < 5%

Min Detected 
Value (1)

Max Detected 
Value (1)

Berwick Creek Surface Water
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Table 2-5.  Summary of Chemicals Evaluated in Surface Water and Sediment

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value Source (2)

COPC 
(Y/N)

Rationale 
(3)

Min Detected 
Value (1)

Max Detected 
Value (1)

2-Methylnaphthalene 91-57-6 - - ug/l - 0 / 7 (0.0%) 0.47 - 0.54 - - N FOD < 5%
2-Methylphenol 95-48-7 - - ug/l - 0 / 7 (0.0%) 9.4 - 11 - - N FOD < 5%
2-Nitroaniline 88-74-4 - - ug/l - 0 / 7 (0.0%) 9.4 - 11 - - N FOD < 5%
2-Nitrophenol 88-75-5 - - ug/l - 0 / 7 (0.0%) 9.4 - 11 - - N FOD < 5%
2-Nitropropane 79-46-9 - - ug/l - 0 / 3 (0.0%) 1 - 1 - - N FOD < 5%
3,3-Dichlorobenzidine 91-94-1 - - ug/l - 0 / 7 (0.0%) 9.4 - 11 - - N FOD < 5%
3-Nitroaniline 99-09-2 - - ug/l - 0 / 7 (0.0%) 24 - 27 - - N FOD < 5%
4,6-Dinitro-2-methylphenol 534-52-1 - - ug/l - 0 / 7 (0.0%) 24 - 27 - - N FOD < 5%
4-Bromophenyl-phenylether 101-55-3 - - ug/l - 0 / 7 (0.0%) 0.94 - 1.1 - - N FOD < 5%
4-Chloro-3-methylphenol 59-50-7 - - ug/l - 0 / 7 (0.0%) 9.4 - 11 - - N FOD < 5%
4-Chloroaniline 106-47-8 - - ug/l - 0 / 7 (0.0%) 0.94 - 1.1 - - N FOD < 5%
4-Chlorophenyl-phenylether 7005-72-3 - - ug/l - 0 / 7 (0.0%) 0.94 - 1.1 - - N FOD < 5%
4-Chlorotoluene 106-43-4 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
4-Isopropyltoluene 99-87-6 - - ug/l - 0 / 25 (0.0%) 0.2 - 1 - - N FOD < 5%
4-Methyl-2-pentanone 108-10-1 - - ug/l - 0 / 25 (0.0%) 2 - 2 - - N FOD < 5%
4-Methylphenol 106-44-5 - - ug/l - 0 / 7 (0.0%) 9.4 - 11 - - N FOD < 5%
4-Nitroaniline 100-01-6 - - ug/l - 0 / 7 (0.0%) 9.4 - 11 - - N FOD < 5%
4-Nitrophenol 100-02-7 - - ug/l - 0 / 7 (0.0%) 9.4 - 11 - - N FOD < 5%
Acenaphthene 83-32-9 - - ug/l - 0 / 7 (0.0%) 0.47 - 0.54 - - N FOD < 5%
Acenaphthylene 208-96-8 - - ug/l - 0 / 7 (0.0%) 0.47 - 0.54 - - N FOD < 5%
Acetone 67-64-1 - - ug/l - 0 / 25 (0.0%) 2 - 5 - - N FOD < 5%
Acrylonitrile 107-13-1 - - ug/l - 0 / 4 (0.0%) 1 - 1 - - N FOD < 5%
Allyl chloride 107-05-1 - - ug/l - 0 / 4 (0.0%) 1 - 1 - - N FOD < 5%
Aniline 62-53-3 - - ug/l - 0 / 7 (0.0%) 0.94 - 1.1 - - N FOD < 5%
Anthracene 120-12-7 - - ug/l - 0 / 7 (0.0%) 0.47 - 0.54 - - N FOD < 5%
Benzene 71-43-2 - - ug/l - 0 / 25 (0.0%) 0.2 - 1 - - N FOD < 5%
Benzidine 92-87-5 - - ug/l - 0 / 7 (0.0%) 24 - 27 - - N FOD < 5%
Benzo(a)anthracene 56-55-3 - - ug/l - 0 / 7 (0.0%) 0.0094 - 0.011 - - N FOD < 5%
Benzo(a)pyrene 50-32-8 - - ug/l - 0 / 7 (0.0%) 0.0094 - 0.011 - - N FOD < 5%
Benzo(b)fluoranthene 205-99-2 - - ug/l - 0 / 7 (0.0%) 0.0094 - 0.011 - - N FOD < 5%
Benzo(g,h,i)perylene 191-24-2 - - ug/l - 0 / 7 (0.0%) 0.0094 - 0.011 - - N FOD < 5%
Benzo(k)fluoranthene 207-08-9 - - ug/l - 0 / 7 (0.0%) 0.0094 - 0.011 - - N FOD < 5%
Benzoic acid 65-85-0 - - ug/l - 0 / 7 (0.0%) 24 - 27 - - N FOD < 5%
Benzyl alcohol 100-51-6 - - ug/l - 0 / 7 (0.0%) 9.4 - 11 - - N FOD < 5%
bis(2-Chloroethoxy)methane 111-91-1 - - ug/l - 0 / 7 (0.0%) 0.94 - 1.1 - - N FOD < 5%
bis(2-Chloroethyl)ether 111-44-4 - - ug/l - 0 / 7 (0.0%) 9.4 - 11 - - N FOD < 5%
bis(2-Ethylhexyl)phthalate 117-81-7 - - ug/l - 0 / 7 (0.0%) 0.94 - 1.1 - - N FOD < 5%
Bromobenzene 108-86-1 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
Bromochloromethane 74-97-5 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
Bromodichloromethane 75-27-4 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
Bromoform 75-25-2 - - ug/l - 0 / 30 (0.0%) 1 - 1 - - N FOD < 5%
Bromomethane 74-83-9 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
Butylbenzylphthalate 85-68-7 - - ug/l - 0 / 7 (0.0%) 0.94 - 1.1 - - N FOD < 5%
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Table 2-5.  Summary of Chemicals Evaluated in Surface Water and Sediment

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value Source (2)

COPC 
(Y/N)

Rationale 
(3)

Min Detected 
Value (1)

Max Detected 
Value (1)

Carbazole 86-74-8 - - ug/l - 0 / 7 (0.0%) 0.94 - 1.1 - - N FOD < 5%
Carbon disulfide 75-15-0 - - ug/l - 0 / 25 (0.0%) 0.2 - 2 - - N FOD < 5%
Carbon tetrachloride 56-23-5 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
Chlorobenzene 108-90-7 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
Chloroethane 75-00-3 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
Chloroform 67-66-3 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
Chloromethane 74-87-3 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
Chrysene 218-01-9 - - ug/l - 0 / 7 (0.0%) 0.0094 - 0.011 - - N FOD < 5%
cis-1,2-Dichloroethene 156-59-2 0.3  4 ug/l BERSW3 11 / 30 (36.7%) 0.2 - 0.2 N/A - Y SR
cis-1,3-Dichloropropene 10061-01-5 - - ug/l - 0 / 30 (0.0%) 0.2 - 1.1 - - N FOD < 5%
Dibenz(a,h)anthracene 53-70-3 - - ug/l - 0 / 7 (0.0%) 0.0094 - 0.011 - - N FOD < 5%
Dibenzofuran 132-64-9 - - ug/l - 0 / 7 (0.0%) 0.94 - 1.1 - - N FOD < 5%
Dibromochloromethane 124-48-1 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
Dibromomethane 74-95-3 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
Dichlorodifluoromethane 75-71-8 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
Diethyl ether 60-29-7 - - ug/l - 0 / 4 (0.0%) 1 - 1 - - N FOD < 5%
Diethylphthalate 84-66-2 - - ug/l - 0 / 7 (0.0%) 0.94 - 1.1 - - N FOD < 5%
Dimethylphthalate 131-11-3 - - ug/l - 0 / 7 (0.0%) 24 - 27 - - N FOD < 5%
Di-n-butylphthalate 84-74-2 - - ug/l - 0 / 7 (0.0%) 0.94 - 1.1 - - N FOD < 5%
Di-n-octylphthalate 117-84-0 - - ug/l - 0 / 7 (0.0%) 9.4 - 11 - - N FOD < 5%
Ethyl methacrylate 97-63-2 - - ug/l - 0 / 4 (0.0%) 1 - 1 - - N FOD < 5%
Ethylbenzene 100-41-4 - - ug/l - 0 / 25 (0.0%) 0.2 - 1 - - N FOD < 5%
Fluoranthene 206-44-0 - - ug/l - 0 / 7 (0.0%) 0.47 - 0.54 - - N FOD < 5%
Fluorene 86-73-7 - - ug/l - 0 / 7 (0.0%) 0.47 - 0.54 - - N FOD < 5%
Hexachlorobenzene 118-74-1 - - ug/l - 0 / 7 (0.0%) 0.94 - 1.1 - - N FOD < 5%
Hexachlorobutadiene 87-68-3 - - ug/l - 0 / 37 (0.0%) 0.2 - 1.1 - - N FOD < 5%
Hexachlorocyclopentadiene 77-47-4 - - ug/l - 0 / 7 (0.0%) 24 - 27 - - N FOD < 5%
Hexachloroethane 67-72-1 - - ug/l - 0 / 11 (0.0%) 0.94 - 1.1 - - N FOD < 5%
Indeno(1,2,3-cd)pyrene 193-39-5 - - ug/l - 0 / 7 (0.0%) 0.0094 - 0.011 - - N FOD < 5%
Iodomethane 74-88-4 - - ug/l - 0 / 30 (0.0%) 1 - 1 - - N FOD < 5%
Isophorone 78-59-1 - - ug/l - 0 / 7 (0.0%) 0.94 - 1.1 - - N FOD < 5%
Isopropylbenzene 98-82-8 - - ug/l - 0 / 25 (0.0%) 0.2 - 1 - - N FOD < 5%
Methacrylonitrile 126-98-7 - - ug/l - 0 / 4 (0.0%) 1 - 1 - - N FOD < 5%
Methyl acrylate 96-33-3 - - ug/l - 0 / 4 (0.0%) 1 - 1 - - N FOD < 5%
Methyl methacrylate 80-62-6 - - ug/l - 0 / 4 (0.0%) 1 - 1 - - N FOD < 5%
Methyl Tert-Butyl Ether 1634-04-4 - - ug/l - 0 / 25 (0.0%) 0.2 - 1 - - N FOD < 5%
Methylene chloride 75-09-2 - - ug/l - 0 / 30 (0.0%) 1 - 2 - - N FOD < 5%
Naphthalene 91-20-3 - - ug/l - 0 / 32 (0.0%) 0.47 - 1 - - N FOD < 5%
n-Butylbenzene 104-51-8 - - ug/l - 0 / 25 (0.0%) 0.2 - 1 - - N FOD < 5%
n-Butylchloride 109-69-3 - - ug/l - 0 / 4 (0.0%) 1 - 1 - - N FOD < 5%
Nitrobenzene 98-95-3 - - ug/l - 0 / 7 (0.0%) 0.94 - 1.1 - - N FOD < 5%
N-Nitrosodinpropylamine 621-64-7 - - ug/l - 0 / 7 (0.0%) 0.94 - 1.1 - - N FOD < 5%
N-Nitrosodiphenylamine 86-30-6 - - ug/l - 0 / 7 (0.0%) 0.94 - 1.1 - - N FOD < 5%
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Table 2-5.  Summary of Chemicals Evaluated in Surface Water and Sediment

Analyte Cas ID Units Location

Sample Size / 
Detection 
Frequency

Range of 
Detection Limits

Screening 
Value Source (2)

COPC 
(Y/N)

Rationale 
(3)

Min Detected 
Value (1)

Max Detected 
Value (1)

n-Propylbenzene 103-65-1 - - ug/l - 0 / 25 (0.0%) 0.2 - 1 - - N FOD < 5%
Pentachloroethane 76-01-7 - - ug/l - 0 / 4 (0.0%) 1 - 1 - - N FOD < 5%
Pentachlorophenol 87-86-5 - - ug/l - 0 / 7 (0.0%) 9.4 - 11 - - N FOD < 5%
Phenanthrene 85-01-8 - - ug/l - 0 / 7 (0.0%) 0.47 - 0.54 - - N FOD < 5%
Phenol 108-95-2 - - ug/l - 0 / 7 (0.0%) 0.94 - 1.1 - - N FOD < 5%
Pyrene 129-00-0 - - ug/l - 0 / 7 (0.0%) 0.47 - 0.54 - - N FOD < 5%
sec-Butylbenzene 135-98-8 - - ug/l - 0 / 25 (0.0%) 0.2 - 1 - - N FOD < 5%
Styrene 100-42-5 0.13 J 0.13 J ug/l BERSW1 1 / 25 (4.0%) 0.2 - 1 - - N FOD < 5%
tert-Butylbenzene 98-06-6 - - ug/l - 0 / 25 (0.0%) 0.2 - 1 - - N FOD < 5%
Tetrachloroethene 127-18-4 0.21 40 ug/l SW-5 21 / 30 (70.0%) 0.2 - 0.2 0.39 c CLARC Y Max > SV
Tetrahydrofuran 109-99-9 - - ug/l - 0 / 4 (0.0%) 1 - 1 - - N FOD < 5%
Toluene 108-88-3 0.43 0.49 ug/l SW-5 2 / 25 (8.0%) 0.2 - 1 1300 nc EPA NRWCC N FOD < 5%
trans-1,2-Dichloroethene 156-60-5 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
trans-1,3-Dichloropropene 10061-02-6 - - ug/l - 0 / 30 (0.0%) 0.2 - 0.94 - - N FOD < 5%
trans-1,4-Dichloro-2-butene 110-57-6 - - ug/l - 0 / 4 (0.0%) 1 - 1 - - N FOD < 5%
Trichloroethene 79-01-6 0.23  0.98 J ug/l BERSW1 5 / 30 (16.7%) 0.2 - 1 1.5 c CLARC Y SR
Trichlorofluoromethane 75-69-4 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
Vinyl acetate 108-05-4 - - ug/l - 0 / 21 (0.0%) 1 - 1 - - N FOD < 5%
Vinyl chloride 75-01-4 - - ug/l - 0 / 30 (0.0%) 0.2 - 1 - - N FOD < 5%
m-Xylene 108-38-3 - - ug/l - 0 / 7 (0.0%) 0.4 - 0.4 - - N FOD < 5%
o-Xylene 95-47-6 - - ug/l - 0 / 25 (0.0%) 0.2 - 1 - - N FOD < 5%
Xylenes 1330-20-7 - - ug/l - 0 / 20 (0.0%) 0.4 - 2 - - N FOD < 5%

Tetrachloroethene 127-18-4 0.0142 5220 mg/kg SB-409 13 / 19 (72%) 0.0065 - 0.0135 0.48 c R9 PRG Y Max > SV
Notes:

"-" = Not detected
c = Cancer value
N = No
N/A = None available
nc = Non-cancer value
NR = Not reported
Y = Yes

(1) Qualifier abbreviations:
J = denotes analyte was positively identified and the value is an estimated concentration.

(2) Sources:
R9 PRG = EPA Region 9 Preliminary Remediation Goals (EPA 2004b).
EPA NRWQC = EPA National Recommended Water Quality Criteria (2006a).

(3) Rational abbreviations:
FOD < 5% = Frequency of detection was less than five percent therefore excluded from further analysis.
Max < SV = Maximum detected value was less than the screening value therefore excluded from further analysis.
Max > SV = Maximum detected value was greater than the screening value therefore retained as a COPC for further analysis.
NSR = Not a source related chemical therefore excluded from further analysis.

Berwick Creek Sediment

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
U.S. Environmental Protection Agency 4 of 4



Table 2-6. Exposure Pathways

Scenario Medium Exposure Exposure Receptor Receptor Exposure Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route of Exposure Pathway

Current/Future Groundwater Groundwater Tap Water Commercial/Excavation Worker Adult Ingestion Potentially Complete Exposure Pathway
Current/Future Groundwater Indoor Air Vapor Inhalation Commercial Worker Adult Inhalation Potentially Complete Exposure Pathway
Current/Future Soil Soil Incidental Soil Ingestion Commercial/Excavation Worker Adult Ingestion Potentially Complete Exposure Pathway
Current/Future Soil Soil Incidental Soil Contact Commercial/Excavation Worker Adult Dermal Potentially Complete Exposure Pathway
Current/Future Soil Outdoor Air Vapor Inhalation Commercial/Excavation Worker Adult Inhalation Potentially Complete Exposure Pathway

Current/Future Groundwater Groundwater Tap Water Commercial/Excavation Worker Adult Ingestion Potentially Complete Exposure Pathway
Current/Future Groundwater Indoor Air Vapor Inhalation Commercial Worker Adult Inhalation Potentially Complete Exposure Pathway
Current/Future Soil Soil Incidental Soil Ingestion Commercial/Excavation Worker Adult Ingestion Potentially Complete Exposure Pathway
Current/Future Soil Soil Incidental Soil Contact Commercial/Excavation Worker Adult Dermal Potentially Complete Exposure Pathway
Current/Future Soil Outdoor Air Vapor Inhalation Commercial/Excavation Worker Adult Inhalation Potentially Complete Exposure Pathway

Current/Future Groundwater Groundwater Tap Water Resident Child/Adult Ingestion Potentially Complete Exposure Pathway
Current/Future Groundwater Groundwater Tap Water Resident Child/Adult Dermal Potentially Complete Exposure Pathway
Current/Future Groundwater Indoor Air Vapor Inhalation Resident Child/Adult Inhalation Potentially Complete Exposure Pathway

Current/Future Groundwater Surface Water Surface Water Recreation Child Ingestion Potentially Complete Exposure Pathway
Current/Future Groundwater Surface Water Surface Water Recreation Child Dermal Potentially Complete Exposure Pathway
Current/Future Groundwater Sediment Sediment Recreation Child Ingestion Potentially Complete Exposure Pathway
Current/Future Groundwater Sediment Sediment Recreation Child Dermal Potentially Complete Exposure Pathway

Hamilton Road Impact Area (HRIA)

Breen Property

Non-Source Areas / Downgradient

Berwick Creek
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Table 2-7a. Exposure Point Concentrations

Arithmetic
Exposure Point COPC Units N FOD% Mean 95% UCL (1) Distribution (1) Maximum EPC Value Statistic Rational

HRIA Exposure Area  

Groundwater 1,2-Dichloroethene (cis) ug/L 257 14.0 106.72 237.56  99% Chebyshev (Mean, Sd) UCL 1570 237.56 95% UCL Non-parametric

Methylene chloride ug/L 238 4.2 398.39 986.62  99% Chebyshev (Mean, Sd) UCL 5000 986.62 95% UCL Non-parametric

Tetrachloroethene ug/L 407 88.9 18456.04 86088.33  99% Chebyshev (Mean, Sd) UCL 2720000 86088.33 95% UCL Non-parametric

Tetrahydrofuran ug/L 41 0.0 - - - - 0 - Never detected

Trichloroethene ug/L 257 28.8 137.00 327.99  99% Chebyshev (Mean, Sd) UCL 2000 327.99 95% UCL Non-parametric

Vinyl chloride ug/L 238 0.0 - - - - 0 - Never detected

Surface/Subsurface Soil 1,2-Dichloroethene (cis) mg/kg 25 0.0 - - - - 0 - Never detected

(0 - 15 ft) Methylene chloride mg/kg 25 0.0 - - - - 0 - Non-parametric

Tetrachloroethene mg/kg 180 53.3 56.96 366.98 99% Chebyshev (Mean, Sd) UCL 5220 366.98 95% UCL Non-parametric

Tetrahydrofuran mg/kg 0 - - - - - 0 - No data

Trichloroethene mg/kg 25 4.0 0.03 0.05 Student's-t UCL 0.19 0.05 95% UCL Normal Distribution

Vinyl chloride mg/kg 25 0.0 - - - - 0 - Never detected

Outdoor Air 1,2-Dichloroethene (cis) mg/kg 92 0.0 - - - - 0 - Never detected

(Modeled from soil all depths) Methylene chloride mg/kg 92 12.0 0.14 0.20 97.5% Chebyshev (Mean, Sd) UCL 0.55 0.20 95% UCL Non-parametric

Tetrachloroethene mg/kg 641 58.4 279.20 131.87 99% Chebyshev (Mean, Sd) UCL 5220 131.87 95% UCL Non-parametric

Tetrahydrofuran mg/kg 0 - - - - - 0 - No data

Trichloroethene mg/kg 92 1.1 0.03 0.04  95% Chebyshev (Mean, Sd) UCL 0.19 0.04 95% UCL Non-parametric

Vinyl chloride mg/kg 92 0.0 - - - - 0 - Never detected

Breen Exposure Area  

Groundwater 1,2-Dichloroethene (cis) ug/L 199 14.6 18.96 55.61 97.5% Chebyshev (Mean, Sd) UCL 700 55.61 95% UCL Non-parametric

Methylene chloride ug/L 198 13.1 18.40 33.07 97.5% Chebyshev (Mean, Sd) UCL 250 33.07 95% UCL Non-parametric

Tetrachloroethene ug/L 201 77.6 457.42 892.85  99% Chebyshev (Mean, Sd) UCL 2400 892.85 95% UCL Non-parametric

Tetrahydrofuran ug/L 36 0.0 - - - - 0 - Never detected

Trichloroethene ug/L 199 5.0 4.94 10.94 97.5% Chebyshev (Mean, Sd) UCL 100 10.94 95% UCL Non-parametric

Vinyl chloride ug/L 198 6.1 18.63 57.29 97.5% Chebyshev (Mean, Sd) UCL 857 57.29 95% UCL Non-parametric

Surface/Subsurface Soil 1,2-Dichloroethene (cis) mg/kg 97 19.6 0.96 8.28 99% Chebyshev (Mean, Sd) UCL 71 8.28 95% UCL Non-parametric

(0 - 15 ft) Methylene chloride mg/kg 54 20.4 0.17 0.52 99% Chebyshev (Mean, Sd) UCL 1.09 0.52 95% UCL Non-parametric

Tetrachloroethene mg/kg 93 20.4 7.26 49.58 99% Chebyshev (Mean, Sd) UCL 322 49.58 95% UCL Non-parametric

Tetrahydrofuran mg/kg 0 - - - - - 0 - Never detected

Trichloroethene mg/kg 97 6.2 1.17 11.54 99% Chebyshev (Mean, Sd) UCL 101 11.54 95% UCL Non-parametric

Vinyl chloride mg/kg 97 1.0 0.14 0.40 99% Chebyshev (Mean, Sd) UCL 2.40 0.40 95% UCL Non-parametric

Exposure Point Concentration (EPC)
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Table 2-7a. Exposure Point Concentrations

Arithmetic
Exposure Point COPC Units N FOD% Mean 95% UCL (1) Distribution (1) Maximum EPC Value Statistic Rational

Exposure Point Concentration (EPC)

Outdoor Air 1,2-Dichloroethene (cis) mg/kg 137 16.1 0.70 5.89  99% Chebyshev (Mean, Sd) UCL 71 5.89 95% UCL Non-parametric

(Modeled from soil all depths) Methylene chloride mg/kg 79 32.9 0.12 0.37  99% Chebyshev (Mean, Sd) UCL 1.09 0.37 95% UCL Non-parametric

Tetrachloroethene mg/kg 121 26.4 5.64 38.24  99% Chebyshev (Mean, Sd) UCL 322 38.24 95% UCL Non-parametric

Tetrahydrofuran mg/kg 0 - - - - - 0 - Never detected

Trichloroethene mg/kg 137 5.8 0.84 8.18  99% Chebyshev (Mean, Sd) UCL 101 8.18 95% UCL Non-parametric

Vinyl chloride mg/kg 137 0.7 0.10 0.29  99% Chebyshev (Mean, Sd) UCL 2.4 0.29 95% UCL Non-parametric

Berwick Creek  

Surface Water 1,2-Dichloroethene (cis) ug/L 30 36.7 0.28 0.28 95% Chebyshev (Mean, Sd) UCL 0.50 0.28 95% UCL Non-parametric

Methylene chloride ug/L 30 0.0 - - - - 0.00 - Never detected

Tetrachloroethene ug/L 30 70.0 4.35 20.29 99% Chebyshev (Mean, Sd) UCL 40 20.29 95% UCL Non-parametric

Tetrahydrofuran ug/L 4 0.0 - - - - 0.00 - Never detected

Trichloroethene ug/L 30 16.7 0.19 0.36 95% Chebyshev (Mean, Sd) UCL 0.98 0.36 95% UCL Non-parametric

Vinyl chloride ug/L 30 0.0 - - - - 0.00 - Never detected

Sediment 1,2-Dichloroethene (cis) mg/kg 0 - - - - - 0 - No data

(Near Source Area) Methylene chloride mg/kg 0 - - - - - 0 - No data

Tetrachloroethene mg/kg 19 72.0 423.28 3798.49 Hall's Bootstrap UCL 5220 3798.49 95% UCL Non-parametric

Tetrahydrofuran mg/kg 0 - - - - - 0 - No data

Trichloroethene mg/kg 0 - - - - - 0 - No data

Vinyl chloride mg/kg 0 - - - - - 0 - No data

Sediment 1,2-Dichloroethene (cis) mg/kg 0 - - - - - 0 - No data

(Downgradient) Methylene chloride mg/kg 0 - - - - - 0 - No data

Tetrachloroethene mg/kg 10 50.0 0.019 0.038 Approximated Gamma UCL 0.0887 0.038 95% UCL Gamma Distribution

Tetrahydrofuran mg/kg 0 - - - - - 0 - No data

Trichloroethene mg/kg 0 - - - - - 0 - No data

Vinyl chloride mg/kg 0 - - - - - 0 - No data
(1) 95% Upper Confidence Levels calculated using US EPA ProUCL Software V3.0.
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Table 2-7b. Exposure Point Concentrations (Downgradient Groundwater Wells)
Arithmetic

Exposure Point COPC Units N FOD%  Mean 95% UCL (1) Distribution (1) Maximum EPC Value Statistic Rational
Downgradient

cis-1,2-Dichloroethene ug/l 2 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 2 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 2 50.0 102.75 - - 205 205 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 2 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 2 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 2 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 2 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 2 50.0 58.25 - - 116 116 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 2 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 2 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 2 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 2 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 2 100.0 1350.00 - - 1730 1730 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 2 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 2 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 2 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 2 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 2 100.0 550.00 - - 740 740 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 2 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 2 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 16 18.8 3.84 7.50 Approximate Gamma UCL 25 7.5 95% UCL Gamma Distribution
Methylene chloride ug/l 16 12.5 13.88 25.42 Approximate Gamma UCL 50 25.4 95% UCL Gamma Distribution
Tetrachloroethene ug/l 16 100.0 453.50 532.89 Student's-t UCL 900 532.9 95% UCL Normal Distribution
Tetrahydrofuran ug/l 7 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 16 43.8 7.08 14.19 95% Chebyshev (MVUE) UCL 50 14.2 95% UCL Lognormal Distribution
Vinyl chloride ug/l 16 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 4 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 4 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 4 100.0 16.78 - - 38 38 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 4 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 4 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 4 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 4 25.0 22.25 - - 59 59 Maximum Sample Size < 10
Tetrachloroethene ug/l 4 100.0 587.50 - - 680 680 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 4 100.0 8.65 - - 13 13 Maximum Sample Size < 10
Vinyl chloride ug/l 4 0.0 - - - - 0 - Never detected

Groundwater well: B-17

Groundwater well: MW-4

Groundwater well: MW-22

Groundwater well: MW-23

Exposure Point Concentration (EPC)

Groundwater well: B-07

Groundwater well: B-08

Groundwater well: B-11
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Table 2-7b. Exposure Point Concentrations (Downgradient Groundwater Wells)
Arithmetic

Exposure Point COPC Units N FOD%  Mean 95% UCL (1) Distribution (1) Maximum EPC Value Statistic Rational
Exposure Point Concentration (EPC)

cis-1,2-Dichloroethene ug/l 4 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 4 25.0 17.25 - - 39 39 Maximum Sample Size < 10
Tetrachloroethene ug/l 4 100.0 727.50 - - 900 900 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 4 100.0 9.28 - - 14 14 Maximum Sample Size < 10
Vinyl chloride ug/l 4 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 4 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 4 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 4 100.0 700.00 - - 760 760 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 4 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 4 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 2 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 2 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 2 50.0 0.22 - - 0.35 0.35 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 2 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 2 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 2 50.0 3.35 - - 5 5 Maximum Sample Size < 10
Methylene chloride ug/l 2 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 2 100.0 2300.00 - - 2300 2300 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 2 100.0 11.10 - - 15 15 Maximum Sample Size < 10
Vinyl chloride ug/l 2 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 2 50.0 2.78 - - 5 5 Maximum Sample Size < 10
Methylene chloride ug/l 2 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 2 100.0 1950.00 - - 2100 2100 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 2 50.0 4.15 - - 5 5 Maximum Sample Size < 10
Vinyl chloride ug/l 2 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 14 35.7 0.77 1.32 Approximate Gamma UCL  2.5 1.32 95% UCL Gamma Distribution
Methylene chloride ug/l 14 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 16 87.5 109.09 357.51 99% Chebyshev (Mean, Sd) UCL 242 242 Maximum 95% UCL > Max
Tetrahydrofuran ug/l 8 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 14 28.6 1.09 1.99 Approximate Gamma UCL 5.8 1.99 95% UCL Gamma Distribution
Vinyl chloride ug/l 14 7.1 0.65 1.37 95% Chebyshev (Mean, Sd) UCL 2.5 1.37 95% UCL Nonparametric Distribution
cis-1,2-Dichloroethene ug/l 12 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 12 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 14 78.6 5.21 6.78 Student's-t UCL 11 6.78 95% UCL Normal Distribution
Tetrahydrofuran ug/l 7 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 12 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 12 0.0 - - - - 0 - Never detected

Groundwater well: MW-32

Groundwater well: PW-4

Groundwater well: PW-5

Groundwater well: MW-24

Groundwater well: MW-25

Groundwater well: MW-28

Groundwater well: MW-31
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Table 2-7b. Exposure Point Concentrations (Downgradient Groundwater Wells)
Arithmetic

Exposure Point COPC Units N FOD%  Mean 95% UCL (1) Distribution (1) Maximum EPC Value Statistic Rational
Exposure Point Concentration (EPC)

cis-1,2-Dichloroethene ug/l 7 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 7 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 9 11.1 0.35 - - 0.5 0.5 Maximum Sample Size < 10
Tetrahydrofuran ug/l 4 25.0 1.08 - - 2.3 2.3 Maximum Sample Size < 10
Trichloroethene ug/l 7 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 7 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 11 45.5 20.59 66.10 Adjusted Gamma UCL 95 66.10 95% UCL Gamma Distribution
Methylene chloride ug/l 11 27.3 8.27 17.81 Approximate Gamma UCL 26 17.81 95% UCL Gamma Distribution
Tetrachloroethene ug/l 12 100.0 744.58 1,101.45 Approximate Gamma UCL 2700 1101.45 95% UCL Gamma Distribution
Tetrahydrofuran ug/l 4 25.0 3.43 - - 12.5 12.50 Maximum Sample Size < 10
Trichloroethene ug/l 11 63.6 20.29 51.91 Approximate Gamma UCL 81 51.91 95% UCL Gamma Distribution
Vinyl chloride ug/l 11 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 24 58.3 59.75 92.78 Approximate Gamma UCL 250 92.78 95% UCL Gamma Distribution
Methylene chloride ug/l 24 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 25 96.0 2438 2,673.79 Student's-t UCL 3740 2673.79 95% UCL Normal Distribution
Tetrahydrofuran ug/l 13 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 24 37.5 97.82 169.88 Approximate Gamma UCL 500 169.88 95% UCL Gamma Distribution
Vinyl chloride ug/l 24 8.3 52.49 105.71 Adjusted Gamma UCL 250 105.71 95% UCL Gamma Distribution
cis-1,2-Dichloroethene ug/l 4 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 4 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 5 40.0 0.42 - - 0.5 0.5 Maximum Sample Size < 10
Tetrahydrofuran ug/l 3 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 4 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 4 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 4 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 4 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 4 75.0 2.35 - - 3.4 3.4 Maximum Sample Size < 10
Tetrahydrofuran ug/l 3 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 4 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 4 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 5 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 5 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 5 80.0 3.98 - - 5.3 5.3 Maximum Sample Size < 10
Tetrahydrofuran ug/l 1 100.0 1.70 - - 1.7 1.7 Maximum Sample Size < 10
Trichloroethene ug/l 5 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 5 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 2 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 2 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 2 50.0 3.30 - - 6.1 6.1 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 2 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 2 0.0 - - - - 0 - Never detected

Groundwater well: PW-21

Groundwater well: PW-24

Groundwater well: PW-7

Groundwater well: PW-9

Groundwater well: PW-16

Groundwater well: PW-20

Groundwater well: PW-6
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Table 2-7b. Exposure Point Concentrations (Downgradient Groundwater Wells)
Arithmetic

Exposure Point COPC Units N FOD%  Mean 95% UCL (1) Distribution (1) Maximum EPC Value Statistic Rational
Exposure Point Concentration (EPC)

cis-1,2-Dichloroethene ug/l 5 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 5 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 5 20.0 0.29 - - 0.64 0.64 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 5 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 5 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 5 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 5 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 5 20.0 0.29 - - 0.67 0.67 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 5 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 5 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 5 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 5 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 5 20.0 0.27 - - 0.55 0.55 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 5 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 5 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 3 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 3 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 3 33.3 0.45 - - 0.76 0.76 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 3 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 3 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 4 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 4 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 4 25.0 0.28 - - 0.82 0.82 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 4 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 4 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 3 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 3 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 3 33.3 0.23 - - 0.5 0.5 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 3 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 3 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 3 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 3 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 3 66.7 400.03 - - 640 640 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 3 33.3 2.20 - 4.5 4.5 Maximum Sample Size < 10
Vinyl chloride ug/l 3 0.0 - - - - 0 - Never detected

Groundwater well: RS-18

Groundwater well: PW-34

Groundwater well: PW-36

Groundwater well: PW-38

Groundwater well: PW-39

Groundwater well: PW-26

Groundwater well: PW-32
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Table 2-7b. Exposure Point Concentrations (Downgradient Groundwater Wells)
Arithmetic

Exposure Point COPC Units N FOD%  Mean 95% UCL (1) Distribution (1) Maximum EPC Value Statistic Rational
Exposure Point Concentration (EPC)

cis-1,2-Dichloroethene ug/l 2 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 2 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 2 50.0 7.55 - - 15 15 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 2 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 2 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 1 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 1 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 1 100.0 260.00 - - 260 260 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 1 100.0 2.50 - - 2.5 2.5 Maximum Sample Size < 10
Vinyl chloride ug/l 1 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 4 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 4 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 4 100.0 765.00 - - 890 890 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 4 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 4 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 2 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 2 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 2 100.0 510.00 - - 640 640 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 2 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 2 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 2 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 2 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 2 100.0 8.75 - - 9.6 9.6 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 2 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 2 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 2 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 2 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 2 100.0 15.00 - - 16 16 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 2 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 2 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 3 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 3 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 3 100.0 104.00 - - 150 150 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 3 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 3 0.0 - - - - 0 - Never detected

Groundwater well: RS-21

Groundwater well: RS-22

Groundwater well: RS-23A

Groundwater well: RS-24

Groundwater well: RS-19

Groundwater well: RS-19A

Groundwater well: RS-20
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Table 2-7b. Exposure Point Concentrations (Downgradient Groundwater Wells)
Arithmetic

Exposure Point COPC Units N FOD%  Mean 95% UCL (1) Distribution (1) Maximum EPC Value Statistic Rational
Exposure Point Concentration (EPC)

cis-1,2-Dichloroethene ug/l 5 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 5 20.0 40.20 - - 50 50 Maximum Sample Size < 10
Tetrachloroethene ug/l 5 80.0 1440.02 - - 2000 2000 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 5 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 5 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 3 100.0 0.89 - - 1.10 1.1 Maximum Sample Size < 10
Methylene chloride ug/l 3 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 3 100.0 1300.00 - - 1700 1700 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 3 100.0 4.60 - - 5.10 5.1 Maximum Sample Size < 10
Vinyl chloride ug/l 3 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 3 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 3 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 3 100.0 1293.33 - - 1500 1500 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 3 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 3 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 5 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 5 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 5 100.0 680.22 - - 1200 1200 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 5 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 5 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 3 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 3 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 3 100.0 0.94 - - 1.7 1.7 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 3 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 3 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 3 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 3 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 3 100.0 310.33 - - 630 630 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 3 0.0 - - - - 0 - Never detected
Vinyl chloride ug/l 3 0.0 - - - - 0 - Never detected
cis-1,2-Dichloroethene ug/l 3 0.0 - - - - 0 - Never detected
Methylene chloride ug/l 3 0.0 - - - - 0 - Never detected
Tetrachloroethene ug/l 3 100.0 503.33 - - 910 910 Maximum Sample Size < 10
Tetrahydrofuran ug/l 0 0.0 - - - - 0 - Never detected
Trichloroethene ug/l 3 33.3 3.20 - - 5 5 Maximum Sample Size < 10
Vinyl chloride ug/l 3 0.0 - - - - 0 - Never detected

Wells with no detected COPCs: PW-8, PW-10, PW-17, PW-19, PW-22, PW-25, PW-27, PW-28, PW-29, PW-30, PW-31, PW-33, PW-35, PW-37, RS-41, RS-42, RS-43

Groundwater well: RS-47

Groundwater well: RS-48

Groundwater well: RS-49

Groundwater well: RS-30

Groundwater well: RS-31

Groundwater well: RS-33

Groundwater well: RS-46
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Table 2-7c. Exposure Point Concentrations (Modeled Indoor Air Concentrations)

Exposure Point COPC Groundwater (ug/l) (1) Indoor Air (ug/m3) (2)
HRIA (Commercial/Industrial Buildings)

cis-1,2-Dichloroethene 237.56 0.54
Methylene chloride 986.62 1.68
Tetrachloroethene 86088.33 703.91
Tetrahydrofuran 0.00 0.00
Trichloroethene 327.99 1.77
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 237.56 0.59
Methylene chloride 986.62 1.87
Tetrachloroethene 86088.33 758.99
Tetrahydrofuran 0.00 0.00
Trichloroethene 327.99 1.92
Vinyl chloride 0.00 0.00

Breen (Commercial/Industrial Buildings)
cis-1,2-Dichloroethene 55.61 0.13
Methylene chloride 33.07 0.06
Tetrachloroethene 892.85 7.63
Tetrahydrofuran 0.00 0.00
Trichloroethene 10.94 0.06
Vinyl chloride 57.29 1.42
cis-1,2-Dichloroethene 55.61 0.14
Methylene chloride 33.07 0.07
Tetrachloroethene 892.85 8.10
Tetrahydrofuran 0.00 0.00
Trichloroethene 10.94 0.07
Vinyl chloride 57.29 1.53
cis-1,2-Dichloroethene 55.61 0.14
Methylene chloride 33.07 0.07
Tetrachloroethene 892.85 8.26
Tetrahydrofuran 0.00 0.00
Trichloroethene 10.94 0.07
Vinyl chloride 57.29 1.57

Downgradient (Resdidential Buildings)
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 205.00 5.86
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 116.00 3.32
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 1730.00 49.48
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 740.00 21.17
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00

Groundwater well: B-17

Groundwater well: B-08

Groundwater well: B-11

United Rentals Main Building

United Rental Maintenance Building

Building A

Building B

Building C

Exposure Point Concentration

Groundwater well: B-07
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Table 2-7c. Exposure Point Concentrations (Modeled Indoor Air Concentrations)

Exposure Point COPC Groundwater (ug/l) (1) Indoor Air (ug/m3) (2)
Exposure Point Concentration

cis-1,2-Dichloroethene 7.50 0.06
Methylene chloride 25.42 0.16
Tetrachloroethene 532.89 15.24
Tetrahydrofuran 0.00 0.00
Trichloroethene 14.19 0.27
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 38.00 1.09
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 59.00 0.38
Tetrachloroethene 680.00 19.45
Tetrahydrofuran 0.00 0.00
Trichloroethene 13.00 0.25
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 39.00 0.25
Tetrachloroethene 900.00 25.74
Tetrahydrofuran 0.00 0.00
Trichloroethene 14.00 0.27
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 760.00 21.74
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 0.35 0.01
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 5.00 0.04
Methylene chloride 0.00 0.00
Tetrachloroethene 2300.00 65.79
Tetrahydrofuran 0.00 0.00
Trichloroethene 15.00 0.29
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 5.00 0.04
Methylene chloride 0.00 0.00
Tetrachloroethene 2100.00 60.06
Tetrahydrofuran 0.00 0.00
Trichloroethene 5.00 0.10
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 1.32 0.01
Methylene chloride 0.00 0.00
Tetrachloroethene 357.51 10.23
Tetrahydrofuran 0.00 0.00
Trichloroethene 1.99 0.04
Vinyl chloride 1.37 0.12
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 6.78 0.19
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00

Groundwater well: MW-32

Groundwater well: PW-4

Groundwater well: PW-5

Groundwater well: MW-24

Groundwater well: MW-25

Groundwater well: MW-28

Groundwater well: MW-31

Groundwater well: MW-4

Groundwater well: MW-22

Groundwater well: MW-23
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Table 2-7c. Exposure Point Concentrations (Modeled Indoor Air Concentrations)

Exposure Point COPC Groundwater (ug/l) (1) Indoor Air (ug/m3) (2)
Exposure Point Concentration

cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 0.50 0.01
Tetrahydrofuran 2.30 0.002
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 66.10 0.53
Methylene chloride 17.81 0.11
Tetrachloroethene 1101.45 31.50
Tetrahydrofuran 12.50 0.01
Trichloroethene 51.91 1.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 92.78 0.75
Methylene chloride 0.00 0.00
Tetrachloroethene 2673.79 76.48
Tetrahydrofuran 0.00 0.00
Trichloroethene 169.88 3.26
Vinyl chloride 105.71 9.11
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 0.50 0.01
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 3.40 0.10
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 5.30 0.15
Tetrahydrofuran 1.70 0.002
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 6.10 0.17
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 0.64 0.02
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 0.67 0.02
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 0.55 0.02
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00

Groundwater well: PW-34

Groundwater well: PW-21

Groundwater well: PW-24

Groundwater well: PW-26

Groundwater well: PW-32

Groundwater well: PW-7

Groundwater well: PW-9

Groundwater well: PW-16

Groundwater well: PW-20

Groundwater well: PW-6
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Table 2-7c. Exposure Point Concentrations (Modeled Indoor Air Concentrations)

Exposure Point COPC Groundwater (ug/l) (1) Indoor Air (ug/m3) (2)
Exposure Point Concentration

cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 0.76 0.02
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 0.82 0.02
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 0.50 0.01
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 640.00 18.31
Tetrahydrofuran 0.00 0.00
Trichloroethene 4.50 0.09
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 15.00 0.43
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 260.00 7.44
Tetrahydrofuran 0.00 0.00
Trichloroethene 2.50 0.05
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 890.00 25.46
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 640.00 18.31
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 9.60 0.27
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 16.00 0.46
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00

Groundwater well: RS-21

Groundwater well: RS-22

Groundwater well: RS-23A

Groundwater well: RS-18

Groundwater well: RS-19

Groundwater well: RS-19A

Groundwater well: RS-20

Groundwater well: PW-36

Groundwater well: PW-38

Groundwater well: PW-39
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Table 2-7c. Exposure Point Concentrations (Modeled Indoor Air Concentrations)

Exposure Point COPC Groundwater (ug/l) (1) Indoor Air (ug/m3) (2)
Exposure Point Concentration

cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 150.00 4.29
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 50.00 0.32
Tetrachloroethene 2000.00 57.20
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 1.10 0.01
Methylene chloride 0.00 0.00
Tetrachloroethene 1700.00 48.62
Tetrahydrofuran 0.00 0.00
Trichloroethene 5.10 0.10
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 1500.00 42.90
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 1200.00 34.32
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 1.70 0.05
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 630.00 18.02
Tetrahydrofuran 0.00 0.00
Trichloroethene 0.00 0.00
Vinyl chloride 0.00 0.00
cis-1,2-Dichloroethene 0.00 0.00
Methylene chloride 0.00 0.00
Tetrachloroethene 910.00 26.03
Tetrahydrofuran 0.00 0.00
Trichloroethene 5.00 0.10
Vinyl chloride 0.00 0.00

(1) Groundwater value is the EPC value estimated from Table 2-7b.
(2) Indoor Air modeled using the Johnson & Ettinger Vapor Intrusion Model (EPA 2004).

Groundwater well: RS-47

Groundwater well: RS-48

Groundwater well: RS-49

Groundwater well: RS-30

Groundwater well: RS-31

Groundwater well: RS-33

Groundwater well: RS-46

Groundwater well: RS-24
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Table 2-8. Johnson and Ettinger Groundwater Model Parameter Inputs
Parameter Units Value Reference
Average Soil/GW Temperature C 11.9 Site-Specific Approximation
Depth to bottom of enclosed space floor

Industrial Buildings cm 15 EPA (2002d,2004c) Default
Residential Buildings cm 200 EPA (2002d,2004c) Default

Depth below grade to water table cm 427 Site-Specific Approximation
Thickness of soil stratum A cm 427 Site-Specific Approximation
SCS soil type above water table - Silt Site-Specific Approximation
Soil dry bulk density g/cm3 1.35 EPA (2002d,2004c) Default for silt
Soil total porosity unitless 0.489 EPA (2002d,2004c) Default for silt
Soil water-filled porosity cm3/cm3 0.167 EPA (2002d,2004c) Default for silt
Enclosed space floor thickness cm 10 EPA (2002d,2004c) Default
Soil building pressure differential g/cm-s2 40 EPA (2002d,2004c) Default
Enclosed space floor length x width x height

HRIA United Rentals Building (Main) cm 5639 x 2438 x 610 Site-Specific Approximation
HRIA United Rentals Maintenance Building cm 5486 x 1433 x 610 Site-Specific Approximation
Breen Building A cm 4572 x 2195 x 610 Site-Specific Approximation
Breen Building B cm 3383 x 1646 x 610 Site-Specific Approximation
Breen Building C cm 2682 x 1585 x 610 Site-Specific Approximation
Residential Home cm 1000 x 1000 x 366 EPA (2002d,2004c) Default

Floor-wall seam crack width cm 0.1 EPA (2002d,2004c) Default
Indoor air exchange rate 1/h 0.25 EPA (2002d,2004c) Default

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
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Table 2-9. Exposure Parameters for Human Health
Receptor Parameter Rationale/ Intake Equation/

Population Exposure Pathway Code Parameter Definition Adult Child Units Reference Model Name (1)
Commercial Groundwater Cw Concentration in water site-specific - ug/L - Chronic daily intake

Worker Ingestion IR Ingestion rate 1 - L/day EPA 1989, 1991a, 1991b (Cw x IR x EF x ED x CF)

EF Exposure frequency 250 - days/yr EPA 1989, 1991a, 1991b (BW x AT)

ED Exposure duration 25 - yrs EPA 1989, 1991a, 1991b

CF Conversion factor 0.001 - mg/ug -

BW Body Weight 70 - Kg EPA 1989, 1991a, 1991b

ATn Averaging Time (noncancer) 9125 - days ED x 365 days

ATc Averaging Time (cancer) 25550 - days Lifetime (70 yrs) x 365 days

Soil Cs Concentration in soil site-specific - mg/kg - Chronic daily intake

Ingestion IR Ingestion rate 50 - mg/day EPA 1989, 1991a, 1991b (Cs x IR x EF x ED x CF)

EF Exposure frequency 250 - days/yr EPA 1989, 1991a, 1991b (BW x AT)

ED Exposure duration 25 - yrs EPA 1989, 1991a, 1991b

BW Body Weight 70 - kg EPA 1989, 1991a, 1991b

CF Conversion factor 1.00E-06 - kg/mg -

ATn Averaging Time (noncancer) 9125 - days ED x 365 days

ATc Averaging Time (cancer) 25550 - days Lifetime (70 yrs) x 365 days

Soil Dermal Cs Concentration in soil site-specific - mg/kg - Chronic daily intake

Contact AF Adherence Factor 0.2 - mg/cm2-event EPA 2004a (Cs x AF x SA x DA x EF x ED x CF)

SA Skin surface area 3300 - cm2 EPA 2004a (BW x AT)

DA Dermal absorption fraction 0.1 - unitless EPA 2004a (semi-volatiles)

EF Exposure frequency 250 - events/yr EPA 1989, 1991a, 1991b

ED Exposure duration 25 - yrs EPA 1989, 1991a, 1991b

BW Body Weight 70 - Kg EPA 1989, 1991a, 1991b

CF Conversion factor 1.00E-06 - kg/mg -

ATn Averaging Time (noncancer) 9125 - days ED x 365 days

ATc Averaging Time (cancer) 25550 - days Lifetime (70 yrs) x 365 days

Inhalation Cs Concentration in soil site-specific - mg/kg - Chronic daily intake

(Outdoor Air) VF Volatilization factor chem-specific - m3/kg EPA 2004b (Cs x IR x ET x EF x ED)

IR Inhalation Rate 0.83 - m3/hr EPA 1989, 1991a, 1991b (VF x BW x AT)

ET Exposure time 1 - hrs/day -

EF Exposure frequency 250 - days/yr EPA 1989, 1991a, 1991b

ED Exposure duration 25 - yrs EPA 1989, 1991a, 1991b

BW Body Weight 70 - Kg EPA 1989, 1991a, 1991b

ATn Averaging Time (noncancer) 9125 - days ED x 365 days

ATc Averaging Time (cancer) 25550 - days Lifetime (70 yrs) x 365 days
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Table 2-9. Exposure Parameters for Human Health
Receptor Parameter Rationale/ Intake Equation/

Population Exposure Pathway Code Parameter Definition Adult Child Units Reference Model Name (1)
Commercial Inhalation Ca Concentration in air site-specific - mg/m3 - Chronic daily intake

Worker (cont.) (Indoor Air) IR Inhalation rate 0.83 - m3/hr EPA 1989, 1991a, 1991b (Ca x IR x ET x EF x ED)

ET Exposure time 8 - hrs/day - (BW x AT)

EF Exposure frequency 250 - days/yr EPA 1989, 1991a, 1991b

ED Exposure duration 25 - yrs EPA 1989, 1991a, 1991b

BW Body Weight 70 - Kg EPA 1989, 1991a, 1991b

ATn Averaging Time (noncancer) 9125 - days ED x 365 days

ATc Averaging Time (cancer) 25550 - days Lifetime (70 yrs) x 365 days

Construction Groundwater Cw Concentration in water site-specific - ug/L - Chronic daily intake

Worker Ingestion IR Ingestion rate 1 - L/day EPA 1989, 1991a, 1991b (Cw x IR x EF x ED x CF)

EF Exposure frequency 20 - days/yr professional judgment (BW x AT)

ED Exposure duration 1 - yrs professional judgment

CF Conversion factor 0.001 - mg/ug -

BW Body Weight 70 - Kg EPA 1989, 1991a, 1991b

ATn Averaging Time (noncancer) 365 - days ED x 365 days

ATc Averaging Time (cancer) 25550 - days Lifetime (70 yrs) x 365 days

Soil Cs Concentration in soil site-specific - mg/kg - Chronic daily intake

Ingestion IR Ingestion rate 300 - mg/day EPA 1999 (Cs x IR x EF x ED x CF)

EF Exposure frequency 20 - days/yr professional judgment (BW x AT)

ED Exposure duration 1 - yrs professional judgment

BW Body Weight 70 - Kg EPA 1989, 1991a, 1991b

CF Conversion factor 1.00E-06 - kg/mg -

ATn Averaging Time (noncancer) 365 - days ED x 365 days

ATc Averaging Time (cancer) 25550 - days Lifetime (70 yrs) x 365 days

Soil Dermal Cs Concentration in soil site-specific - mg/kg - Chronic daily intake

Contact AF Adherence Factor 0.3 - mg/cm2-event EPA 2004a (Cs x AF x SA x DA x EF x ED x CF)

SA Skin surface area 3300 - cm2 EPA 2004a (BW x AT)

DA Dermal absorption fraction 0.1 - unitless EPA 2004a

EF Exposure frequency 20 - events/yr professional judgment

ED Exposure duration 1 - yrs professional judgment

BW Body Weight 70 - Kg EPA 1989, 1991a, 1991b

CF Conversion factor 1.00E-06 - kg/mg -

ATn Averaging Time (noncancer) 365 - days ED x 365 days

ATc Averaging Time (cancer) 25550 - days Lifetime (70 yrs) x 365 days

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
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Table 2-9. Exposure Parameters for Human Health
Receptor Parameter Rationale/ Intake Equation/

Population Exposure Pathway Code Parameter Definition Adult Child Units Reference Model Name (1)
Construction Inhalation Cs Concentration in soil site-specific - mg/kg - Chronic daily intake

Worker (cont.) (Outdoor Air) VF Volatilization factor chem-specific - m3/kg EPA 2004b (Cs x IR x ET x EF x ED)

IR Inhalation Rate 0.83 - m3/hr EPA 1989, 1991a, 1991b (VF x BW x AT)

ET Exposure time 8 - hrs/day -

EF Exposure frequency 20 - days/yr professional judgment

ED Exposure duration 1 - yrs professional judgment

BW Body Weight 70 - Kg EPA 1989, 1991a, 1991b

ATn Averaging Time (noncancer) 365 - days ED x 365 days

ATc Averaging Time (cancer) 25550 - days Lifetime (70 yrs) x 365 days

Resident Groundwater Cw Concentration in water site-specific site-specific ug/L - Chronic daily intake

(Downgradient) Ingestion IR Ingestion rate 2 2 L/day EPA 1989, 1991a, 1991b (Cw x IR x EF x ED x CF)

EF Exposure frequency 350 350 days/yr EPA 1989, 1991a, 1991b (BW x AT)

ED Exposure duration 30 6 yrs EPA 1989, 1997c, 2002a

CF Conversion factor 0.001 0.001 mg/ug -

BW Body Weight 70 15 Kg EPA 1989, 1997c, 2002a

ATn Averaging Time (noncancer) 10950 2190 days ED x 365 days

ATc Averaging Time (cancer) 25550 25550 days Lifetime (70 yrs) x 365 days

Groundwater Cw Concentration in water site-specific site-specific mg/cm3 - Chronic daily intake

Contact DA Dermal absorption chem-specific chem-specific ug/L EPA 2004a (DA x SA x ET x EF x ED)

SA Surface area 18000 6600 cm2 EPA 2004a (BW x AT)

ET Event time 0.58 1 hrs/event EPA 2004a

EF Exposure frequency 350 350 events/yr EPA 1989, 1991a, 1991b

ED Exposure duration 30 6 yrs EPA 1989, 1997c, 2002a

BW Body Weight 70 15 Kg EPA 1989, 1997c, 2002a

ATn Averaging Time (noncancer) 10950 2190 days ED x 365 days

ATc Averaging Time (cancer) 25550 25550 days Lifetime (70 yrs) x 365 days

Inhalation Ca Concentration in air site-specific site-specific mg/m3 - Chronic daily intake

(Indoor Air) IR Inhalation rate 20 10 m3/day EPA 1989, 1997c, 2002a (Ca x IR x ET x EF x ED)

EF Exposure frequency 350 350 days/yr EPA 1989, 1991a, 1991b (BW x AT)

ED Exposure duration 30 6 yrs EPA 1989, 1997c, 2002a

BW Body Weight 70 15 Kg EPA 1989, 1997c, 2002a

ATn Averaging Time (noncancer) 10950 2190 days ED x 365 days

ATc Averaging Time (cancer) 25550 25550 days Lifetime (70 yrs) x 365 days

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
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Table 2-9. Exposure Parameters for Human Health
Receptor Parameter Rationale/ Intake Equation/

Population Exposure Pathway Code Parameter Definition Adult Child Units Reference Model Name (1)
Recreation Surface Water Cw Concentration in water - site-specific ug/L - Chronic daily intake

at Berwick Cr. Ingestion IR Ingestion rate - 50 ml/hr EPA 1989 (Cw x IR x ET x EF x ED x CF1 x CF2)

ET Event time - 3 hr professional judgment (BW x AT)

EF Exposure frequency - 12 days/yr EPA 2004a

ED Exposure duration - 6 yrs EPA 1989, 1997c, 2002a

CF1 Conversion factor - 0.001 L/ml -

CF2 Conversion factor - 0.001 mg/ug -

BW Body Weight - 15 Kg EPA 1989, 1997c, 2002a

ATn Averaging Time (noncancer) - 2190 days ED x 365 days

ATc Averaging Time (cancer) - 25550 days Lifetime (70 yrs) x 365 days

Surface water Cw Concentration in water - site-specific ug/L - Chronic daily intake

Contact DA Dermal absorption - chem-specific mg/cm2-event EPA 2004a (DA x SA x ET x EF x ED)

SA Surface area - 6600 cm2 EPA 2004a (BW x AT)

ET Event time - 3 events/day EPA 2004a

EF Exposure frequency - 12 events/yr EPA 1989, 1991a, 1991b

ED Exposure duration - 6 yrs EPA 1989, 1997c, 2002a

BW Body Weight - 15 Kg EPA 1989, 1997c, 2002a

ATn Averaging Time (noncancer) - 2190 days ED x 365 days

ATc Averaging Time (cancer) - 25550 days Lifetime (70 yrs) x 365 days

Sediment Cs Concentration in sediment - site-specific mg/kg - Chronic daily intake

Ingestion IR Ingestion rate - 300 mg/day EPA 1999 (Cs x IR x EF x ED x CF)

EF Exposure frequency - 12 days/yr EPA 2004a (BW x AT)

ED Exposure duration - 6 yrs EPA 1989, 1997c, 2002a

BW Body Weight - 15 Kg EPA 1989, 1997c, 2002a

CF Conversion factor - 1.00E-06 kg/mg EPA 1989

ATn Averaging Time (noncancer) - 2190 days ED x 365 days

ATc Averaging Time (cancer) - 25550 days Lifetime (70 yrs) x 365 days

Sediment Dermal Cs Concentration in sediment - site-specific mg/kg - Chronic daily intake

Contact AF Adherence Factor - 0.2 mg/cm2 EPA 2004a (Cs x AF x SA x DA x EF x ED x CF)

SA Skin surface area - 6600 cm2 EPA 2004a (BW x AT)

DA Dermal absorption fraction - 0.1 unitless EPA 2004a (semi-volatiles)

EF Exposure frequency - 12 days/yr EPA 1989, 1991a, 1991b

ED Exposure duration - 6 yrs EPA 1989, 1997c, 2002a

BW Body Weight - 15 Kg EPA 1989, 1997c, 2002a

CF Conversion factor - 1.00E-06 kg/mg -

ATn Averaging Time (noncancer) - 2190 days ED x 365 days

ATc Averaging Time (cancer) - 25550 days Lifetime (70 yrs) x 365 days

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
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Table 2-9. Exposure Parameters for Human Health
Receptor Parameter Rationale/ Intake Equation/

Population Exposure Pathway Code Parameter Definition Adult Child Units Reference Model Name (1)
Recreation Inhalation Cs Concentration in soil - site-specific mg/kg - Chronic daily intake

at Berwick Cr. (Outdoor Air) VF Volatilization factor - chem-specific m3/kg EPA 2004b (Cs x IR x ET x EF x ED)

(cont.) IR Inhalation Rate - 0.42 m3/hr EPA 1989, 1991a, 1991b (VF x BW x AT)

ET Exposure time - 3 hrs/day -

EF Exposure frequency - 12 days/yr EPA 1989, 1991a, 1991b

ED Exposure duration - 6 yrs EPA 1989, 1997c, 2002a

BW Body Weight - 15 Kg EPA 1989, 1997c, 2002a

ATn Averaging Time (noncancer) - 2190 days ED x 365 days

ATc Averaging Time (cancer) - 25550 days Lifetime (70 yrs) x 365 days

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
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Table 2-10a. Oral Noncancer Toxicity Values

Oral Absorption Absorbed Primary Combined
Chronic/ Efficiency for  RfD for Dermal Target Uncertainty/Modifying

COPC Subchronic (1) Value Units Dermal Exposure Value Units Organ(s) Factors Source(s)

1,2-Dichloroethene (cis) Chronic 0.01 mg/kg-day 1 0.01 mg/kg-day Blood 3000 EPA 1997b

Methylene chloride Chronic 0.06 mg/kg-day 1 0.06 mg/kg-day Liver 100 EPA 2006b

Tetrachloroethene Chronic 0.01 mg/kg-day 1 0.01 mg/kg-day Liver 1000 EPA 2006b

Tetrahydrofuran Chronic 0.21 mg/kg-day 1 0.21 mg/kg-day Liver - EPA 2004b

Trichloroethene Chronic 0.0003 mg/kg-day 1 0.0003 mg/kg-day Liver 3000 EPA 2004d, EPA 2002e

Vinyl chloride Chronic 0.003 mg/kg-day 1 0.003 mg/kg-day Liver 30 EPA 2006b

1,2-Dichloroethene (cis) Subchronic 0.1 mg/kg-day 1 0.1 mg/kg-day Blood 300 EPA 1997b

Methylene chloride Subchronic 0.6 mg/kg-day 1 0.60 mg/kg-day Liver 100 EPA 2006b

Tetrachloroethene Subchronic 0.1 mg/kg-day 1 0.10 mg/kg-day Liver 1000 EPA 2006b

Tetrahydrofuran Subchronic 2.1 mg/kg-day 1 2.10 mg/kg-day Liver - EPA 2004b

Trichloroethene Subchronic 0.003 mg/kg-day 1 0.0030 mg/kg-day Liver 3000 EPA 2004d, EPA 2002e

Vinyl chloride Subchronic 0.03 mg/kg-day 1 0.030 mg/kg-day Liver 30 EPA 2006b

(1) Subchronic values were estimated from chronic values by removing a factor of 10 (i.e., the factor to estimate from a subchronic study to a chronic study.

Oral RfD

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
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Table 2-10b. Inhalation Noncancer Toxicity Values

Primary Combined
Chronic/ Target Uncertainty/Modifying

COPC Subchronic (1) Value Units Value Units Organ(s) Factors Source(s)

1,2-Dichloroethene (cis) Chronic 0.035 mg/m3 0.01 mg/kg-d Blood 3000 EPA 1997b
Methylene chloride Chronic 3 mg/m3 0.86 mg/kg-d Liver 100 EPA 2006b
Tetrachloroethene Chronic 0.035 mg/m3 0.01 mg/kg-d Liver 1000 EPA 2006b
Tetrahydrofuran Chronic 0.3 mg/m3 0.086 mg/kg-d Liver - EPA 2004b
Trichloroethene Chronic 0.04 mg/m3 0.01 mg/kg-d CNS, Liver 1000 EPA 2004d, EPA 2002e
Vinyl chloride Chronic 0.1 mg/m3 0.03 mg/kg-d Liver 30 EPA 2006b

1,2-Dichloroethene (cis) Subchronic 0.35 mg/m3 0.1 mg/kg-d Blood 300 EPA 1997b
Methylene chloride Subchronic 30 mg/m3 8.6 mg/kg-d Liver 100 EPA 2006b
Tetrachloroethene Subchronic 0.35 mg/m3 0.10 mg/kg-d Liver 1000 EPA 2006b
Tetrahydrofuran Subchronic 3 mg/m3 0.86 mg/kg-d Liver - EPA 2004b
Trichloroethene Subchronic 0.4 mg/m3 0.11 mg/kg-d CNS, Liver 1000 EPA 2004d, EPA 2002e
Vinyl chloride Subchronic 1 mg/m3 0.29 mg/kg-d Liver 30 EPA 2006b

(1) Subchronic values were estimated from chronic values by removing a factor of 10 (i.e., the factor to estimate from a subchronic study to a chronic study.

Inhalation RfC Extrapolated RfD
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Table 2-10c. Oral Cancer Toxicity Values

Oral Absorption

Efficiency for

COPC Value Units Dermal Exposure Value Units Source

1,2-Dichloroethene (cis) - - - - - EPA 2006b

Methylene chloride 0.0075 1/(mg/kg-d) 1 0.0075 1/(mg/kg-d) EPA 2006b

Tetrachloroethene 0.54 1/(mg/kg-d) 1 0.54 1/(mg/kg-d) EPA 2003a, EPA 2004b, EPA 2006b

Tetrahydrofuran 0.0076 1/(mg/kg-d) 1 0.0076 1/(mg/kg-d) EPA 2004b

Trichloroethene 0.4 1/(mg/kg-d) 1 0.4 1/(mg/kg-d) EPA 2004d, EPA 2002e

Vinyl chloride 1.5 1/(mg/kg-d) 1 1.5 1/(mg/kg-d) EPA 2006b

Absorbed CSFOral Cancer Slope 
Factor (CSF) for Dermal Exposure

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
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Table 2-10d. Inhalation Cancer Toxicity Values

Unit Risk Inhalation Cancer Slope Factor

COPC Value Units Value Units Source

1,2-Dichloroethene (cis) - - - - EPA 2006b

Methylene chloride 0.00047 1/(mg/m3) 0.0016 1/(mg/kg-d) EPA 2006b

Tetrachloroethene 0.006 1/(mg/m3) 0.021 1/(mg/kg-d) EPA 2003a, EPA 2004b, EPA 2006b

Tetrahydrofuran 0.002 1/(mg/m3) 0.007 1/(mg/kg-d) EPA 2004b

Trichloroethene 0.11 1/(mg/m3) 0.4 1/(mg/kg-d) EPA 2004d, EPA 2002e

Vinyl chloride 0.0088 1/(mg/m3) 0.031 1/(mg/kg-d) EPA 2006b

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
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Table 2-10e. Acute Inhalation Toxicity Values
NIOSH REL TWA (1) OSHA PEL TWA (1) IDLH (1) OEHHA Acute REL (2)

COPCs mg/m3 mg/m3 mg/m3 mg/m3

cis-1,2-Dichloroethene 790 790 3970 -
Methylene chloride - 87 7981 14
Tetrachloroethene - 678 1017 20
Tetrahydrofuran 590 590 5900 -
Trichloroethene - 537 5370 -
Vinyl chloride - 3 -
(1) Values obtained from the NIOSH Pocket Guide (NIOSH 2006).
NIOSH REL TWA - National Institute of Occupational Safety and Health Recommended Exposure Limit, 
Time-Weighted Average (10-hrs, 40 hr workweek)
OSHA PEL TWA - Occupational Safety and Health Association Permissible Exposure Limit, 
Time-Weighted Average (8-hrs, 40 hr workweek)
IDLH - Immediately dangerous to life and health
(2) Values obtained from the California Office of Environmental Health Hazard Assessment (CalEPA 2000) 
OEHHA Acute REL - Acute (1-hr) reference exposure level

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
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Table 2-11a. Noncancer Risk Summary for HRIA, Breen and Berwick Creek Exposure Areas

Noncancer Risk Estimates

Outdoor Air Indoor Air Primary Ingestion Dermal Inhalation Total 

Area Timeframe Receptor Chemical Ingestion Contact Ingestion Contact Inhalation Inhalation Target Organ HQ HQ HQ HQs

HRIA Current/Future Commercial Cis-1,2-DCE 2.32E-03 - 0.00E+00 0.00E+00 0.00E+00 3.51E-05 Blood 0.23 0 0.004 0.24

(Main Bldg.) Worker Methylene chloride 9.65E-03 - 0.00E+00 0.00E+00 6.52E-07 1.09E-04 Liver 0.16 0 0.0001 0.16

(adult) PCE 8.42E-01 - 1.80E-04 2.37E-04 4.29E-04 4.57E-02 Liver 84.3 0.02 4.6 88.9

Tetrahydrofuran 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0

TCE 3.21E-03 - 2.25E-08 2.97E-08 9.87E-08 1.15E-04 Liver 10.7 0.0001 0.01 10.7

Vinyl Chloride 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0.0 0

Total HI (All COCPs) = 95 0.02 5 100

Total HI (Hepatotoxins) = 95 0.02 5 100

HRIA Current/Future Commercial Cis-1,2-DCE 2.32E-03 - 0.00E+00 0.00E+00 0.00E+00 3.81E-05 Blood 0.23 0 0.004 0.24

(Maintenance Bldg.) Worker Methylene chloride 9.65E-03 - 0.00E+00 0.00E+00 6.52E-07 1.22E-04 Liver 0.16 0 0.0001 0.16

(adult) PCE 8.42E-01 - 1.80E-04 2.37E-04 4.29E-04 4.93E-02 Liver 84.25 0.02 4.97 89.3

Tetrahydrofuran 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0

TCE 3.21E-03 - 2.25E-08 2.97E-08 9.87E-08 1.25E-04 Liver 10.70 0.0001 0.01 10.7

Vinyl Chloride 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0

Total HI (All COCPs) = 95 0.02 5 100

Total HI (Hepatotoxins) = 95 0.02 5 100

HRIA Current/Future Construction Cis-1,2-DCE 1.86E-04 - 0.00E+00 0.00E+00 0.00E+00 - Blood 0.002 0 0 0.002

Worker Methylene chloride 7.72E-04 - 0.00E+00 0.00E+00 4.17E-07 - Liver 0.001 0 4.87E-08 0.001

(adult) PCE 6.74E-02 - 8.62E-05 2.84E-05 2.74E-04 - Liver 0.67 0.002 2.74E-03 0.68

Tetrahydrofuran 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 - Liver 0 0 0 0

TCE 2.57E-04 - 1.08E-08 3.56E-09 6.32E-08 - Liver 0.09 0.00001 5.53E-07 0.09

Vinyl Chloride 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 - Liver 0 0 0 0

Total HI (All COCPs) = 0.8 0.002 0.003 0.8

Total HI (Hepatotoxins) = 0.8 0.002 0.003 0.8

Breen Current/Future Commercial Cis-1,2-DCE 5.44E-04 - 4.05E-06 5.35E-06 1.68E-05 8.63E-06 Blood 0.05 0.0005 0.003 0.06

(Bldg. A) Worker Methylene chloride 3.24E-04 - 2.53E-07 3.34E-07 1.23E-06 3.91E-06 Liver 0.01 0.00001 0.00001 0.01

(adult) PCE 8.74E-03 - 2.43E-05 3.20E-05 1.24E-04 4.96E-04 Liver 0.88 0.003 0.062 0.94

Tetrahydrofuran 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0

TCE 1.07E-04 - 5.64E-06 7.45E-06 2.08E-05 4.03E-06 Liver 0.38 0.025 0.002 0.40

Vinyl Chloride 5.61E-04 - 1.94E-07 2.56E-07 2.35E-06 9.20E-05 Liver 0.19 0.0001 0.003 0.19

Total HI (All COCPs) = 1.5 0.03 0.07 1.6

Total HI (Hepatotoxins) = 1.4 0.03 0.07 1.5

Dose (mg/kg-day) from Exposure Pathway

Groundwater** Soil**
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Table 2-11a. Noncancer Risk Summary for HRIA, Breen and Berwick Creek Exposure Areas

Noncancer Risk Estimates

Outdoor Air Indoor Air Primary Ingestion Dermal Inhalation Total 

Area Timeframe Receptor Chemical Ingestion Contact Ingestion Contact Inhalation Inhalation Target Organ HQ HQ HQ HQs

Dose (mg/kg-day) from Exposure Pathway

Groundwater** Soil**

Breen Current/Future Commercial Cis-1,2-DCE 5.44E-04 - 4.05E-06 5.35E-06 1.68E-05 9.20E-06 Blood 0.05 0.0005 0.003 0.06

(Bldg. B) Worker Methylene chloride 3.24E-04 - 2.53E-07 3.34E-07 1.23E-06 4.26E-06 Liver 0.01 0.00001 0.00001 0.01

(adult) PCE 8.74E-03 - 2.43E-05 3.20E-05 1.24E-04 5.26E-04 Liver 0.88 0.003 0.065 0.94

Tetrahydrofuran 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0

TCE 1.07E-04 - 5.64E-06 7.45E-06 2.08E-05 4.30E-06 Liver 0.38 0.02 0.003 0.40

Vinyl Chloride 5.61E-04 - 1.94E-07 2.56E-07 2.35E-06 9.97E-05 Liver 0.19 0.00009 0.004 0.19

Total HI (All COCPs) = 1.5 0.03 0.07 1.6

Total HI (Hepatotoxins) = 1.4 0.03 0.07 1.5

Breen Current/Future Commercial Cis-1,2-DCE 5.44E-04 - 4.05E-06 5.35E-06 1.68E-05 9.39E-06 Blood 0.05 0.0005 0.003 0.06

(Bldg. C) Worker Methylene chloride 3.24E-04 - 2.53E-07 3.34E-07 1.23E-06 4.37E-06 Liver 0.01 0.00001 0.00001 0.01

(adult) PCE 8.74E-03 - 2.43E-05 3.20E-05 1.24E-04 5.36E-04 Liver 0.88 0.003 0.07 0.95

Tetrahydrofuran 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0

TCE 1.07E-04 - 5.64E-06 7.45E-06 2.08E-05 4.39E-06 Liver 0.38 0.02 0.003 0.40

Vinyl Chloride 5.61E-04 - 1.94E-07 2.56E-07 2.35E-06 1.02E-04 Liver 0.19 0.00009 0.004 0.19

Total HI (All COCPs) = 1.5 0.03 0.07 1.6

Total HI (Hepatotoxins) = 1.4 0.03 0.07 1.5

Breen Current/Future Construction Cis-1,2-DCE 4.48E-05 - 9.32E-08 3.07E-08 9.59E-06 - Blood 4.49E-04 3.07E-07 9.59E-05 0.0005

Worker Methylene chloride 6.48E-06 - 1.38E-06 4.57E-07 6.03E-07 - Liver 1.31E-05 7.61E-07 7.04E-08 0.00001

(adult) PCE 4.05E-07 - 8.70E-08 2.87E-08 6.23E-05 - Liver 4.92E-06 2.87E-07 6.23E-04 0.001

Tetrahydrofuran 3.88E-05 - 8.98E-06 2.96E-06 0.00E+00 - Liver 2.28E-05 1.41E-06 0 0.00002

TCE 0.00E+00 - 0.00E+00 0.00E+00 1.33E-05 - Liver 0 0 1.17E-04 0.0001

Vinyl Chloride 9.03E-06 - 1.92E-06 6.34E-07 4.80E-07 - Liver 3.65E-04 2.11E-05 1.68E-06 0.0004

Total HI (All COCPs) = 0.001 0.00002 0.001 0.002

Total HI (Hepatotoxins) = 0.0004 0.00002 0.001 0.001

Berwick Cr. Current/Future Recreator Cis-1,2-DCE 9.36E-08 1.17E-07 0.00E+00 0.00E+00 - - Blood 9.36E-07 1.17E-06 - 2.10E-06

at HRIA  (child) Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - - Liver 0 0 - 0

PCE 6.67E-06 4.59E-05 2.50E-03 1.10E-03 - - Liver 2.50E-02 1.14E-02 - 0.04

Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - - Liver 0 0 - 0

TCE 1.17E-07 2.44E-07 0.00E+00 0.00E+00 - - Liver 3.90E-05 8.13E-05 - 0.0001

Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - - Liver 0 0 - 0

Total HI (All COCPs) = 0.03 0.01 0.04

Total HI (Hepatotoxins) = 0.03 0.01 0.04
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Table 2-11a. Noncancer Risk Summary for HRIA, Breen and Berwick Creek Exposure Areas

Noncancer Risk Estimates

Outdoor Air Indoor Air Primary Ingestion Dermal Inhalation Total 

Area Timeframe Receptor Chemical Ingestion Contact Ingestion Contact Inhalation Inhalation Target Organ HQ HQ HQ HQs

Dose (mg/kg-day) from Exposure Pathway

Groundwater** Soil**

Berwick Cr. Current/Future Recreator Cis-1,2-DCE 9.36E-08 1.17E-07 0.00E+00 0.00E+00 - - Blood 9.36E-07 1.17E-06 - 2.10E-06

Downgradient  (child) Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - - Liver 0 0 - 0

PCE 6.67E-06 4.59E-05 2.51E-08 1.10E-08 - - Liver 6.69E-05 4.59E-04 - 0.00

Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - - Liver 0 0 - 0

TCE 1.17E-07 2.44E-07 0.00E+00 0.00E+00 - - Liver 3.90E-05 8.13E-05 - 0.0001

Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - - Liver 0 0 - 0

Total HI (All COCPs) = 0.0001 0.001 0.001

Total HI (Hepatotoxins) = 0.0001 0.001 0.001

** Dose is from Surface water (Groundwater) and Sediment (Soil) for Berwick Creek Recreators.
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Table 2-11b. Cancer Risk Summary for HRIA, Breen and Berwick Creek Exposure Areas

Outdoor Air Indoor Air

Area Timeframe Receptor Chemical Ingestion Contact Ingestion Contact Inhalation Inhalation Ingestion Dermal Inhalation Total 

HRIA Current/Future Commercial Cis-1,2-DCE 8.30E-04 - 0.00E+00 0.00E+00 0.00E+00 1.25E-05 NC NC NC NC

(Main Bldg.) Worker Methylene chloride 3.45E-03 - 0.00E+00 0.00E+00 2.33E-07 3.91E-05 3.E-05 0E+00 6.E-08 3.E-05

(adult) PCE 3.01E-01 - 6.41E-05 8.46E-05 1.53E-04 1.63E-02 2.E-01 5.E-05 3.E-04 2.E-01

Tetrahydrofuran 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.E+00 0.E+00 0.E+00 0.E+00

TCE 1.15E-03 - 8.03E-09 1.06E-08 3.53E-08 4.11E-05 5.E-04 4.E-09 2.E-05 5.E-04

Vinyl Chloride 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risks (All COPCs) = 2.E-01 5.E-05 4.E-04 2.E-01

HRIA Current/Future Commercial Cis-1,2-DCE 8.30E-04 - 0.00E+00 0.00E+00 0.00E+00 1.36E-05 NC NC NC NC

(Maintenance Bldg.) Worker Methylene chloride 3.45E-03 - 0.00E+00 0.00E+00 2.33E-07 4.35E-05 3.E-05 0E+00 7.E-08 3.E-05

(adult) PCE 3.01E-01 - 6.41E-05 8.46E-05 1.53E-04 1.76E-02 2.E-01 5.E-05 4.E-04 2.E-01

Tetrahydrofuran 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.E+00 0.E+00 0.E+00 0.E+00

TCE 1.15E-03 - 8.03E-09 1.06E-08 3.53E-08 4.47E-05 5.E-04 4.E-09 2.E-05 5.E-04

Vinyl Chloride 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risks (All COPCs) = 2.E-01 5.E-05 4.E-04 2.E-01

HRIA Current/Future Construction Cis-1,2-DCE 2.66E-06 - 0.00E+00 0.00E+00 0.00E+00 - NC NC NC NC

Worker Methylene chloride 1.10E-05 - 0.00E+00 0.00E+00 5.96E-09 - 8.E-08 0.E+00 1.E-11 8.E-08

(adult) PCE 9.63E-04 - 1.23E-06 4.06E-07 3.92E-06 - 5.E-04 5.E-05 8.E-08 6.E-04

Tetrahydrofuran 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 - 0.E+00 0.E+00 0.E+00 0.E+00

TCE 3.67E-06 - 1.54E-10 5.09E-11 9.03E-10 - 1.E-06 4.E-09 4.E-10 1.E-06

Vinyl Chloride 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 - 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risks (All COPCs) = 5.E-04 5.E-05 8.E-08 6.E-04

Breen Current/Future Commercial Cis-1,2-DCE 1.94E-04 - 1.45E-06 1.91E-06 6.01E-06 3.08E-06 NC NC NC NC

(Bldg. A) Worker Methylene chloride 1.16E-04 - 9.04E-08 1.19E-07 4.40E-07 1.40E-06 9.E-07 9.E-10 3.E-09 9.E-07

(adult) PCE 3.12E-03 - 8.66E-06 1.14E-05 4.44E-05 1.77E-04 2.E-03 6.E-06 5.E-06 2.E-03

Tetrahydrofuran 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.E+00 0.E+00 0.E+00 0.E+00

TCE 3.82E-05 - 2.02E-06 2.66E-06 7.43E-06 1.44E-06 2.E-05 1.E-06 4.E-06 2.E-05

Vinyl Chloride 2.00E-04 - 6.93E-08 9.15E-08 8.39E-07 3.28E-05 3.E-04 1.E-07 1.E-06 3.E-04

Total Cancer Risks (All COPCs) = 2.E-03 7.E-06 9.E-06 2.E-03

Dose (mg/kg-day) from Exposure Pathway Cancer Risks

Groundwater** Soil**

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
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Table 2-11b. Cancer Risk Summary for HRIA, Breen and Berwick Creek Exposure Areas

Outdoor Air Indoor Air

Area Timeframe Receptor Chemical Ingestion Contact Ingestion Contact Inhalation Inhalation Ingestion Dermal Inhalation Total 

Dose (mg/kg-day) from Exposure Pathway Cancer Risks

Groundwater** Soil**

Breen Current/Future Commercial Cis-1,2-DCE 1.94E-04 - 1.45E-06 1.91E-06 6.01E-06 3.29E-06 NC NC NC NC

(Bldg. B) Worker Methylene chloride 1.16E-04 - 9.04E-08 1.19E-07 4.40E-07 1.52E-06 9.E-07 9.E-10 3.E-09 9.E-07

(adult) PCE 3.12E-03 - 8.66E-06 1.14E-05 4.44E-05 1.88E-04 2.E-03 6.E-06 5.E-06 2.E-03

Tetrahydrofuran 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.E+00 0.E+00 0.E+00 0.E+00

TCE 3.82E-05 - 2.02E-06 2.66E-06 7.43E-06 1.54E-06 2.E-05 1.E-06 4.E-06 2.E-05

Vinyl Chloride 2.00E-04 - 6.93E-08 9.15E-08 8.39E-07 3.56E-05 3.E-04 1.E-07 1.E-06 3.E-04

Total Cancer Risks (All COPCs) = 2.E-03 7.E-06 1.E-05 2.E-03

Breen Current/Future Commercial Cis-1,2-DCE 1.94E-04 - 1.45E-06 1.91E-06 6.01E-06 3.35E-06 NC NC NC NC

(Bldg. C) Worker Methylene chloride 1.16E-04 - 9.04E-08 1.19E-07 4.40E-07 1.56E-06 9.E-07 9.E-10 3.E-09 9.E-07

(adult) PCE 3.12E-03 - 8.66E-06 1.14E-05 4.44E-05 1.92E-04 2.E-03 6.E-06 5.E-06 2.E-03

Tetrahydrofuran 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.E+00 0.E+00 0.E+00 0.E+00

TCE 3.82E-05 - 2.02E-06 2.66E-06 7.43E-06 1.57E-06 2.E-05 1.E-06 4.E-06 2.E-05

Vinyl Chloride 2.00E-04 - 6.93E-08 9.15E-08 8.39E-07 3.65E-05 3.E-04 1.E-07 1.E-06 3.E-04

Total Cancer Risks (All COPCs) = 2.E-03 7.E-06 1.E-05 2.E-03

Breen Current/Future Construction Cis-1,2-DCE 6.41E-07 - 1.33E-09 4.39E-10 1.54E-07 - NC NC NC NC

Worker Methylene chloride 9.26E-08 - 1.98E-08 6.52E-09 1.13E-08 - 8.E-10 5.E-11 2.E-11 9.E-10

(adult) PCE 5.79E-09 - 1.24E-09 4.10E-10 1.14E-06 - 4.E-09 2.E-10 2.E-08 3.E-08

Tetrahydrofuran 5.54E-07 - 1.28E-07 4.23E-08 0.00E+00 - 5.E-09 3.E-10 0.E+00 6.E-09

TCE 0.00E+00 - 0.00E+00 0.00E+00 1.90E-07 - 0.E+00 0.E+00 8.E-08 8.E-08

Vinyl Chloride 1.29E-07 - 2.74E-08 9.06E-09 2.15E-08 - 2.E-07 1.E-08 7.E-10 2.E-07

Total Cancer Risks (All COPCs) = 2.E-07 1.E-08 1.E-07 4.E-07

Berwick Cr Current/Future Recreator Cis-1,2-DCE 8.02E-09 1.00E-08 0.00E+00 0.00E+00 - - NC NC NC NC

at HRIA  (child) Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - - 0.E+00 0.E+00 - 0.E+00

PCE 5.72E-07 3.94E-06 2.14E-04 9.42E-05 - - 1.E-04 5.E-05 - 2.E-04

Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - - 0.E+00 0.E+00 - 0.E+00

TCE 1.00E-08 2.09E-08 0.00E+00 0.00E+00 - - 4.E-09 8.E-09 - 1.E-08

Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - - 0.E+00 0.E+00 - 0.E+00

Total Cancer Risks (All COPCs) = 1.E-04 5.E-05 2.E-04

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
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Table 2-11b. Cancer Risk Summary for HRIA, Breen and Berwick Creek Exposure Areas

Outdoor Air Indoor Air

Area Timeframe Receptor Chemical Ingestion Contact Ingestion Contact Inhalation Inhalation Ingestion Dermal Inhalation Total 

Dose (mg/kg-day) from Exposure Pathway Cancer Risks

Groundwater** Soil**

Berwick Cr Current/Future Recreator Cis-1,2-DCE 8.02E-09 1.00E-08 0.00E+00 0.00E+00 - - NC NC NC NC

Downgradient  (child) Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - - 0.E+00 0.E+00 - 0.E+00

PCE 5.72E-07 3.94E-06 2.15E-09 9.46E-10 - - 3.E-07 2.E-06 - 2.E-06

Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - - 0.E+00 0.E+00 - 0.E+00

TCE 1.00E-08 2.09E-08 0.00E+00 0.00E+00 - - 4.E-09 8.E-09 - 1.E-08

Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - - 0.E+00 0.E+00 - 0.E+00

Total Cancer Risks (All COPCs) = 3.E-07 2.E-06 2.E-06

** Dose is from Surface water (Groundwater) and Sediment (Soil) for Berwick Creek Recreators.

NC = Non-carcinogenic

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
U.S. Environmental Protection Agency 3 of 3



Table 2-12a. Noncancer Risk Summary for Downgradient Groundwater Wells

Area Timeframe Chemical Indoor Air Indoor Air Primary Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 
Ingestion Contact Inhalation Ingestion Contact Inhalation Target Organ HQ HQ HQ HQs HQ HQ HQ HQs

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 5.62E-03 3.39E-03 1.61E-03 2.62E-02 7.61E-03 3.75E-03 Liver 0.56 0.34 0.16 1.06 2.62 0.76 0.37 3.76
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.56 0.34 0.16 1.06 2.62 0.76 0.37 3.76
Total HI (Hepatotoxins) = 0.56 0.34 0.16 1.06 2.62 0.76 0.37 3.76

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 3.18E-03 1.92E-03 9.09E-04 1.48E-02 4.31E-03 4.55E-04 Liver 0.32 0.19 0.09 0.60 1.48 0.43 0.05 1.96
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.32 0.19 0.09 0.60 1.48 0.43 0.05 1.96
Total HI (Hepatotoxins) = 0.32 0.19 0.09 0.60 1.48 0.43 0.05 1.96

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 4.74E-02 2.86E-02 1.36E-02 2.21E-01 6.42E-02 6.78E-03 Liver 4.74 2.86 1.36 8.95 22.12 6.42 0.68 29.22
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 4.74 2.86 1.36 8.95 22.12 6.42 0.68 29.22
Total HI (Hepatotoxins) = 4.74 2.86 1.36 8.95 22.12 6.42 0.68 29.22

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 2.03E-02 1.22E-02 5.80E-03 9.46E-02 2.75E-02 2.90E-03 Liver 2.03 1.22 0.58 3.83 9.46 2.75 0.29 12.50
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 2.03 1.22 0.58 3.83 9.46 2.75 0.29 12.50
Total HI (Hepatotoxins) = 2.03 1.22 0.58 3.83 9.46 2.75 0.29 12.50

Current Cis-1,2-DCE 2.05E-04 1.83E-05 1.66E-05 9.59E-04 4.24E-05 8.31E-06 Blood 0.02 0.002 0.002 0.02 0.10 0.004 0.001 0.10
Methylene chloride 6.96E-04 2.64E-05 4.48E-05 3.25E-03 6.20E-05 2.24E-05 Liver 0.01 0.0004 0.0001 0.01 0.05 0.001 0.00003 0.06
PCE 1.46E-02 8.80E-03 4.18E-03 6.81E-02 1.98E-02 2.09E-03 Liver 1.46 0.88 0.42 2.76 6.81 1.98 0.21 9.00
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 3.89E-04 6.53E-05 7.46E-05 1.81E-03 1.47E-04 3.73E-05 Liver 1.30 0.22 0.01 1.52 6.05 0.49 0.00 6.54
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 2.79 1.10 0.43 4.32 13.01 2.47 0.21 15.70
Total HI (Hepatotoxins) = 2.77 1.10 0.43 4.29 12.92 2.47 0.21 15.60

Noncancer Risk Estimates

Groundwater 
well: MW-4

Groundwater 
well: B-07

Groundwater 
well: B-08

Groundwater 
well: B-11

Groundwater 
well: B-17

Dose (mg/kg-day) from Exposure Pathway
Adult Child

Groundwater Groundwater
Adult Child

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
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Table 2-12a. Noncancer Risk Summary for Downgradient Groundwater Wells

Area Timeframe Chemical Indoor Air Indoor Air Primary Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 
Ingestion Contact Inhalation Ingestion Contact Inhalation Target Organ HQ HQ HQ HQs HQ HQ HQ HQs

Noncancer Risk EstimatesDose (mg/kg-day) from Exposure Pathway
Adult Child

Groundwater Groundwater
Adult Child

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 1.04E-03 6.28E-04 2.98E-04 4.86E-03 1.41E-03 1.49E-04 Liver 0.10 0.06 0.03 0.20 0.49 0.14 0.01 0.64
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.10 0.06 0.03 0.20 0.49 0.14 0.01 0.64
Total HI (Hepatotoxins) = 0.10 0.06 0.03 0.20 0.49 0.14 0.01 0.64

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 1.62E-03 6.12E-05 1.04E-04 7.54E-03 1.44E-04 5.19E-05 Liver 0.03 0.001 0.0001 0.03 0.13 0.002 0.0001 0.13
PCE 1.86E-02 1.12E-02 5.33E-03 8.69E-02 2.52E-02 2.66E-03 Liver 1.86 1.12 0.53 3.52 8.69 2.52 0.27 11.48
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 3.56E-04 5.99E-05 6.84E-05 1.66E-03 1.34E-04 3.42E-05 Liver 1.19 0.20 0.01 1.39 5.54 0.45 0.003 5.99
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 3.08 1.32 0.54 4.94 14.36 2.97 0.27 17.60
Total HI (Hepatotoxins) = 3.08 1.32 0.54 4.94 14.36 2.97 0.27 17.60

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 1.07E-03 4.05E-05 6.87E-05 4.99E-03 9.52E-05 3.43E-05 Liver 0.02 0.001 0.0001 0.02 0.08 0.002 0.00004 0.08
PCE 2.47E-02 1.49E-02 7.05E-03 1.15E-01 3.34E-02 3.53E-03 Liver 2.47 1.49 0.71 4.66 11.51 3.34 0.35 15.20
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 3.84E-04 6.45E-05 7.36E-05 1.79E-03 1.45E-04 3.68E-05 Liver 1.28 0.21 0.01 1.50 5.97 0.48 0.00 6.45
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 3.76 1.70 0.71 6.18 17.56 3.82 0.36 21.74
Total HI (Hepatotoxins) = 3.76 1.70 0.71 6.18 17.56 3.82 0.36 21.74

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 2.08E-02 1.26E-02 5.96E-03 9.72E-02 2.82E-02 2.98E-03 Liver 2.08 1.26 0.60 3.93 9.72 2.82 0.30 12.84
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 2.08 1.26 0.60 3.93 9.72 2.82 0.30 12.84
Total HI (Hepatotoxins) = 2.08 1.26 0.60 3.93 9.72 2.82 0.30 12.84

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 9.59E-06 5.78E-06 2.74E-06 4.47E-05 1.30E-05 1.37E-06 Liver 0.001 0.001 0.0003 0.002 0.004 0.001 0.0001 0.01
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.001 0.001 0.0003 0.002 0.004 0.001 0.0001 0.01
Total HI (Hepatotoxins) = 0.001 0.001 0.0003 0.002 0.004 0.001 0.0001 0.01

Groundwater 
well: MW-25

Groundwater 
well: MW-28

Groundwater 
well: MW-22

Groundwater 
well: MW-23

Groundwater 
well: MW-24
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Table 2-12a. Noncancer Risk Summary for Downgradient Groundwater Wells

Area Timeframe Chemical Indoor Air Indoor Air Primary Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 
Ingestion Contact Inhalation Ingestion Contact Inhalation Target Organ HQ HQ HQ HQs HQ HQ HQ HQs

Noncancer Risk EstimatesDose (mg/kg-day) from Exposure Pathway
Adult Child

Groundwater Groundwater
Adult Child

Current Cis-1,2-DCE 1.37E-04 1.22E-05 1.11E-05 6.39E-04 2.83E-05 5.54E-06 Blood 0.01 0.001 0.001 0.02 0.06 0.003 0.001 0.07
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 6.30E-02 3.80E-02 1.80E-02 2.94E-01 8.54E-02 9.01E-03 Liver 6.30 3.80 1.80 11.90 29.41 8.54 0.90 38.84
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 4.11E-04 6.91E-05 7.89E-05 1.92E-03 1.55E-04 3.94E-05 Liver 1.37 0.23 0.01 1.61 6.39 0.52 0.00 6.91
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 7.68 4.03 1.81 13.53 35.86 9.06 0.91 45.82
Total HI (Hepatotoxins) = 7.67 4.03 1.81 13.51 35.80 9.05 0.91 45.76

Current Cis-1,2-DCE 1.37E-04 1.22E-05 1.11E-05 6.39E-04 2.83E-05 5.54E-06 Blood 0.01 0.001 0.001 0.02 0.06 0.003 0.001 0.07
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 5.75E-02 3.47E-02 1.65E-02 2.68E-01 7.79E-02 8.23E-03 Liver 5.75 3.47 1.65 10.87 26.85 7.79 0.82 35.47
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 1.37E-04 2.30E-05 2.63E-05 6.39E-04 5.17E-05 1.31E-05 Liver 0.46 0.08 0.00 0.54 2.13 0.17 0.00 2.30
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 6.22 3.55 1.65 11.42 29.04 7.97 0.82 37.84
Total HI (Hepatotoxins) = 6.21 3.55 1.65 11.40 28.98 7.97 0.82 37.77

Current Cis-1,2-DCE 3.63E-05 3.23E-06 2.93E-06 1.69E-04 7.48E-06 1.46E-06 Blood 0.004 0.0003 0.0003 0.004 0.02 0.001 0.0001 0.02
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 6.63E-03 4.00E-03 2.80E-03 3.09E-02 8.98E-03 1.40E-03 Liver 0.66 0.40 0.28 1.34 3.09 0.90 0.14 4.13
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 5.46E-05 9.17E-06 1.05E-05 2.55E-04 2.06E-05 5.23E-06 Liver 0.18 0.03 0.001 0.21 0.85 0.07 0.001 0.92
Vinyl Chloride 3.76E-05 2.00E-06 3.23E-05 1.76E-04 4.76E-06 1.62E-05 Liver 0.01 0.001 0.001 0.01 0.06 0.002 0.001 0.06

Total HI (All COPCs) = 0.86 0.43 0.28 1.58 4.02 0.97 0.14 5.13
Total HI (Hepatotoxins) = 0.86 0.43 0.28 1.57 4.00 0.97 0.14 5.11

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 1.86E-04 1.12E-04 5.31E-05 8.67E-04 2.52E-04 2.66E-05 Liver 0.02 0.01 0.01 0.04 0.09 0.03 0.003 0.11
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.02 0.01 0.01 0.04 0.09 0.03 0.003 0.11
Total HI (Hepatotoxins) = 0.02 0.01 0.01 0.04 0.09 0.03 0.003 0.11

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 1.37E-05 8.26E-06 3.92E-06 6.39E-05 1.86E-05 1.96E-06 Liver 0.001 0.001 0.0004 0.003 0.006 0.002 0.0002 0.008
Tetrahydrofuran 6.30E-05 7.74E-07 6.16E-07 2.94E-04 1.86E-06 3.08E-07 Liver 0.0003 0.000004 0.00001 0.0003 0.001 0.00001 0.000004 0.001
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.002 0.0008 0.0004 0.003 0.008 0.002 0.0002 0.01
Total HI (Hepatotoxins) = 0.002 0.0008 0.0004 0.003 0.008 0.002 0.0002 0.01

Groundwater 
well: PW-4

Groundwater 
well: PW-5

Groundwater 
well: PW-6

Groundwater 
well: MW-31

Groundwater 
well: MW-32
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Table 2-12a. Noncancer Risk Summary for Downgradient Groundwater Wells

Area Timeframe Chemical Indoor Air Indoor Air Primary Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 
Ingestion Contact Inhalation Ingestion Contact Inhalation Target Organ HQ HQ HQ HQs HQ HQ HQ HQs

Noncancer Risk EstimatesDose (mg/kg-day) from Exposure Pathway
Adult Child

Groundwater Groundwater
Adult Child

Current Cis-1,2-DCE 1.81E-03 1.61E-04 1.46E-04 8.45E-03 3.74E-04 7.32E-05 Blood 0.18 0.02 0.01 0.21 0.85 0.04 0.01 0.89
Methylene chloride 4.88E-04 1.85E-05 3.14E-05 2.28E-03 4.35E-05 1.57E-05 Liver 0.01 0.0003 0.00004 0.01 0.04 0.001 0.00002 0.04
PCE 3.02E-02 1.82E-02 8.63E-03 1.41E-01 4.09E-02 4.32E-03 Liver 3.02 1.82 0.86 5.70 14.08 4.09 0.43 18.60
Tetrahydrofuran 3.42E-04 4.21E-06 3.35E-06 1.60E-03 1.01E-05 1.67E-06 Liver 0.002 0.00002 0.00004 0.002 0.01 0.00005 0.00002 0.01
TCE 1.42E-03 2.39E-04 2.73E-04 6.64E-03 5.37E-04 1.36E-04 Liver 4.74 0.80 0.03 5.56 22.12 1.79 0.01 23.93
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 7.95 2.63 0.91 11.49 37.10 5.92 0.45 43.46
Total HI (Hepatotoxins) = 7.77 2.62 0.89 11.28 36.25 5.88 0.45 42.57

Current Cis-1,2-DCE 2.54E-03 2.26E-04 2.06E-04 1.19E-02 5.24E-04 1.03E-04 Blood 0.25 0.02 0.02 0.30 1.19 0.05 0.01 1.25
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 7.33E-02 4.42E-02 2.10E-02 3.42E-01 9.92E-02 1.05E-02 Liver 7.33 4.42 2.10 13.84 34.19 9.92 1.05 45.16
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 4.65E-03 7.82E-04 8.93E-04 2.17E-02 1.76E-03 4.47E-04 Liver 15.51 2.61 0.09 18.21 72.40 5.86 0.04 78.30
Vinyl Chloride 2.90E-03 1.54E-04 2.50E-03 1.35E-02 3.67E-04 1.25E-03 Liver 0.97 0.05 0.09 1.10 4.51 0.12 0.04 4.67

Total HI (All COPCs) = 24.06 7.10 2.29 33.45 112.28 15.96 1.15 129.38
Total HI (Hepatotoxins) = 23.80 7.08 2.27 33.15 111.09 15.90 1.14 128.13

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 1.37E-05 8.26E-06 3.92E-06 6.39E-05 1.86E-05 1.96E-06 Liver 0.001 0.001 0.0004 0.003 0.01 0.002 0.0002 0.01
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.001 0.001 0.0004 0.003 0.01 0.002 0.0002 0.01
Total HI (Hepatotoxins) = 0.001 0.001 0.0004 0.003 0.01 0.002 0.0002 0.01

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 9.32E-05 5.62E-05 2.66E-05 4.35E-04 1.26E-04 1.33E-05 Liver 0.01 0.01 0.00 0.02 0.04 0.01 0.001 0.06
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.01 0.01 0.003 0.02 0.04 0.01 0.001 0.06
Total HI (Hepatotoxins) = 0.01 0.01 0.003 0.02 0.04 0.01 0.001 0.06

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 1.45E-04 8.75E-05 4.15E-05 6.78E-04 1.97E-04 2.08E-05 Liver 0.01 0.01 0.004 0.03 0.07 0.02 0.002 0.09
Tetrahydrofuran 4.66E-05 5.72E-07 4.55E-07 2.17E-04 1.38E-06 2.27E-07 Liver 0.0002 0.000003 0.00001 0.0002 0.001 0.00001 0.000003 0.001
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.01 0.01 0.004 0.03 0.07 0.02 0.002 0.09
Total HI (Hepatotoxins) = 0.01 0.01 0.004 0.03 0.07 0.02 0.002 0.09

Groundwater 
well: PW-9

Groundwater 
well: PW-16

Groundwater 
well: PW-20

Groundwater 
well: PW-21

Groundwater 
well: PW-7
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Table 2-12a. Noncancer Risk Summary for Downgradient Groundwater Wells

Area Timeframe Chemical Indoor Air Indoor Air Primary Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 
Ingestion Contact Inhalation Ingestion Contact Inhalation Target Organ HQ HQ HQ HQs HQ HQ HQ HQs

Noncancer Risk EstimatesDose (mg/kg-day) from Exposure Pathway
Adult Child

Groundwater Groundwater
Adult Child

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 1.67E-04 1.01E-04 4.78E-05 7.80E-04 2.26E-04 2.39E-05 Liver 0.02 0.01 0.005 0.03 0.08 0.02 0.002 0.10
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.02 0.01 0.005 0.03 0.08 0.02 0.002 0.10
Total HI (Hepatotoxins) = 0.02 0.01 0.005 0.03 0.08 0.02 0.002 0.10

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 1.75E-05 1.06E-05 5.02E-06 8.18E-05 2.38E-05 2.51E-06 Liver 0.002 0.001 0.001 0.003 0.01 0.002 0.0003 0.01
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.002 0.001 0.001 0.003 0.01 0.002 0.000 0.01
Total HI (Hepatotoxins) = 0.002 0.001 0.001 0.003 0.01 0.002 0.000 0.01

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 1.84E-05 1.11E-05 5.25E-06 8.57E-05 2.49E-05 2.63E-06 Liver 0.002 0.001 0.001 0.003 0.009 0.002 0.0003 0.01
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.002 0.001 0.001 0.003 0.009 0.002 0.0003 0.01
Total HI (Hepatotoxins) = 0.002 0.001 0.001 0.003 0.009 0.002 0.0003 0.01

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 1.51E-05 9.09E-06 4.31E-06 7.03E-05 2.04E-05 2.15E-06 Liver 0.002 0.001 0.0004 0.003 0.007 0.002 0.0002 0.009
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.002 0.001 0.0004 0.003 0.007 0.002 0.0002 0.009
Total HI (Hepatotoxins) = 0.002 0.001 0.0004 0.003 0.007 0.002 0.0002 0.009

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 2.08E-05 1.26E-05 5.96E-06 9.72E-05 2.82E-05 2.98E-06 Liver 0.002 0.001 0.001 0.004 0.01 0.003 0.0003 0.01
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.002 0.001 0.001 0.004 0.01 0.003 0.0003 0.01
Total HI (Hepatotoxins) = 0.002 0.001 0.001 0.004 0.01 0.003 0.0003 0.01

Groundwater 
well: PW-36

Groundwater 
well: PW-24

Groundwater 
well: PW-26

Groundwater 
well: PW-32

Groundwater 
well: PW-34
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Table 2-12a. Noncancer Risk Summary for Downgradient Groundwater Wells

Area Timeframe Chemical Indoor Air Indoor Air Primary Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 
Ingestion Contact Inhalation Ingestion Contact Inhalation Target Organ HQ HQ HQ HQs HQ HQ HQ HQs

Noncancer Risk EstimatesDose (mg/kg-day) from Exposure Pathway
Adult Child

Groundwater Groundwater
Adult Child

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 2.25E-05 1.35E-05 6.43E-06 1.05E-04 3.04E-05 3.21E-06 Liver 0.002 0.001 0.001 0.004 0.01 0.003 0.0003 0.01
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.002 0.001 0.001 0.004 0.01 0.003 0.0003 0.01
Total HI (Hepatotoxins) = 0.002 0.001 0.001 0.004 0.01 0.003 0.0003 0.01

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 1.37E-05 8.26E-06 3.92E-06 6.39E-05 1.86E-05 1.96E-06 Liver 0.001 0.001 0.0004 0.003 0.01 0.002 0.0002 0.01
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.001 0.001 0.0004 0.003 0.01 0.002 0.0002 0.01
Total HI (Hepatotoxins) = 0.001 0.001 0.0004 0.003 0.01 0.002 0.0002 0.01

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 1.75E-02 1.06E-02 5.02E-03 8.18E-02 2.38E-02 2.51E-03 Liver 1.75 1.06 0.50 3.31 8.18 2.38 0.25 10.81
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 1.23E-04 2.07E-05 2.37E-05 5.75E-04 4.66E-05 1.18E-05 Liver 0.41 0.07 0.002 0.48 1.92 0.16 0.001 2.07
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 2.16 1.13 0.50 3.79 10.10 2.53 0.25 12.88
Total HI (Hepatotoxins) = 2.16 1.13 0.50 3.79 10.10 2.53 0.25 12.88

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 4.11E-04 2.48E-04 1.18E-04 1.92E-03 5.57E-04 5.88E-05 Liver 0.04 0.02 0.01 0.08 0.19 0.06 0.01 0.25
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.04 0.02 0.01 0.08 0.19 0.06 0.01 0.25
Total HI (Hepatotoxins) = 0.04 0.02 0.01 0.08 0.19 0.06 0.01 0.25

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 7.12E-03 4.29E-03 2.04E-03 3.32E-02 9.65E-03 1.02E-03 Liver 0.71 0.43 0.20 1.35 3.32 0.96 0.10 4.39
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 6.85E-05 1.15E-05 1.31E-05 3.20E-04 2.59E-05 6.57E-06 Liver 0.23 0.04 0.00 0.27 1.07 0.09 0.00 1.15
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.94 0.47 0.21 1.61 4.39 1.05 0.10 5.54
Total HI (Hepatotoxins) = 0.94 0.47 0.21 1.61 4.39 1.05 0.10 5.54

Groundwater 
well: RS-19

Groundwater 
well: RS-19A

Groundwater 
well: PW-38

Groundwater 
well: PW-39

Groundwater 
well: RS-18

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
U.S. Environmental Protection Agency 6 of 9



Table 2-12a. Noncancer Risk Summary for Downgradient Groundwater Wells

Area Timeframe Chemical Indoor Air Indoor Air Primary Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 
Ingestion Contact Inhalation Ingestion Contact Inhalation Target Organ HQ HQ HQ HQs HQ HQ HQ HQs

Noncancer Risk EstimatesDose (mg/kg-day) from Exposure Pathway
Adult Child

Groundwater Groundwater
Adult Child

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 2.44E-02 1.47E-02 6.97E-03 1.14E-01 3.30E-02 3.49E-03 Liver 2.44 1.47 0.70 4.61 11.38 3.30 0.35 15.03
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 2.44 1.47 0.70 4.61 11.38 3.30 0.35 15.03
Total HI (Hepatotoxins) = 2.44 1.47 0.70 4.61 11.38 3.30 0.35 15.03

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 1.75E-02 1.06E-02 5.02E-03 8.18E-02 2.38E-02 2.51E-03 Liver 1.75 1.06 0.50 3.31 8.18 2.38 0.25 10.81
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 1.75 1.06 0.50 3.31 8.18 2.38 0.25 10.81
Total HI (Hepatotoxins) = 1.75 1.06 0.50 3.31 8.18 2.38 0.25 10.81

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 2.63E-04 1.59E-04 7.52E-05 1.23E-03 3.56E-04 3.76E-05 Liver 0.03 0.02 0.01 0.05 0.12 0.04 0.00 0.16
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.03 0.02 0.01 0.05 0.12 0.04 0.00 0.16
Total HI (Hepatotoxins) = 0.03 0.02 0.01 0.05 0.12 0.04 0.00 0.16

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 4.38E-04 2.64E-04 1.25E-04 2.05E-03 5.94E-04 6.27E-05 Liver 0.04 0.03 0.01 0.08 0.20 0.06 0.01 0.27
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.04 0.03 0.01 0.08 0.20 0.06 0.01 0.27
Total HI (Hepatotoxins) = 0.04 0.03 0.01 0.08 0.20 0.06 0.01 0.27

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 4.11E-03 2.48E-03 1.18E-03 1.92E-02 5.57E-03 5.88E-04 Liver 0.41 0.25 0.12 0.78 1.92 0.56 0.06 2.53
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.41 0.25 0.12 0.78 1.92 0.56 0.06 2.53
Total HI (Hepatotoxins) = 0.41 0.25 0.12 0.78 1.92 0.56 0.06 2.53

Groundwater 
well: RS-22

Groundwater 
well: RS-23A

Groundwater 
well: RS-24

Groundwater 
well: RS-20

Groundwater 
well: RS-21
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Table 2-12a. Noncancer Risk Summary for Downgradient Groundwater Wells

Area Timeframe Chemical Indoor Air Indoor Air Primary Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 
Ingestion Contact Inhalation Ingestion Contact Inhalation Target Organ HQ HQ HQ HQs HQ HQ HQ HQs

Noncancer Risk EstimatesDose (mg/kg-day) from Exposure Pathway
Adult Child

Groundwater Groundwater
Adult Child

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 1.37E-03 5.19E-05 8.80E-05 6.39E-03 1.22E-04 4.40E-05 Liver 0.02 0.001 0.0001 0.02 0.11 0.002 0.0001 0.11
PCE 5.48E-02 3.30E-02 1.57E-02 2.56E-01 7.42E-02 7.84E-03 Liver 5.48 3.30 1.57 10.35 25.57 7.42 0.78 33.78
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 5.50 3.30 1.57 10.37 25.68 7.42 0.78 33.89
Total HI (Hepatotoxins) = 5.50 3.30 1.57 10.37 25.68 7.42 0.78 33.89

Current Cis-1,2-DCE 3.01E-05 2.68E-06 2.44E-06 1.41E-04 6.22E-06 1.22E-06 Blood 0.003 0.0003 0.0002 0.004 0.01 0.001 0.0001 0.01
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 4.66E-02 2.81E-02 1.33E-02 2.17E-01 6.31E-02 6.66E-03 Liver 4.66 2.81 1.33 8.80 21.74 6.31 0.67 28.71
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 1.40E-04 2.35E-05 2.68E-05 6.52E-04 5.28E-05 1.34E-05 Liver 0.47 0.08 0.00 0.55 2.17 0.18 0.00 2.35
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 5.13 2.89 1.34 9.35 23.92 6.49 0.67 31.08
Total HI (Hepatotoxins) = 5.12 2.89 1.33 9.34 23.91 6.49 0.67 31.06

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 4.11E-02 2.48E-02 1.18E-02 1.92E-01 5.57E-02 5.88E-03 Liver 4.11 2.48 1.18 7.76 19.18 5.57 0.59 25.33
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 4.11 2.48 1.18 7.76 19.18 5.57 0.59 25.33
Total HI (Hepatotoxins) = 4.11 2.48 1.18 7.76 19.18 5.57 0.59 25.33

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 3.29E-02 1.98E-02 9.40E-03 1.53E-01 4.45E-02 4.70E-03 Liver 3.29 1.98 0.94 6.21 15.34 4.45 0.47 20.27
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 3.29 1.98 0.94 6.21 15.34 4.45 0.47 20.27
Total HI (Hepatotoxins) = 3.29 1.98 0.94 6.21 15.34 4.45 0.47 20.27

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 4.66E-05 2.81E-05 1.33E-05 2.17E-04 6.31E-05 6.66E-06 Liver 0.005 0.003 0.001 0.01 0.02 0.01 0.001 0.03
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 0.005 0.003 0.001 0.01 0.02 0.01 0.001 0.03
Total HI (Hepatotoxins) = 0.005 0.003 0.001 0.01 0.02 0.01 0.001 0.03

Groundwater 
well: RS-31

Groundwater 
well: RS-33

Groundwater 
well: RS-46

Groundwater 
well: RS-47

Groundwater 
well: RS-30
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Table 2-12a. Noncancer Risk Summary for Downgradient Groundwater Wells

Area Timeframe Chemical Indoor Air Indoor Air Primary Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 
Ingestion Contact Inhalation Ingestion Contact Inhalation Target Organ HQ HQ HQ HQs HQ HQ HQ HQs

Noncancer Risk EstimatesDose (mg/kg-day) from Exposure Pathway
Adult Child

Groundwater Groundwater
Adult Child

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 1.73E-02 1.04E-02 4.94E-03 8.05E-02 2.34E-02 2.47E-03 Liver 1.73 1.04 0.49 3.26 8.05 2.34 0.25 10.64
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 1.73 1.04 0.49 3.26 8.05 2.34 0.25 10.64
Total HI (Hepatotoxins) = 1.73 1.04 0.49 3.26 8.05 2.34 0.25 10.64

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood 0 0 0 0 0 0 0 0
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
PCE 2.49E-02 1.50E-02 7.13E-03 1.16E-01 3.38E-02 3.57E-03 Liver 2.49 1.50 0.71 4.71 11.63 3.38 0.36 15.37
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0
TCE 1.37E-04 2.30E-05 2.63E-05 6.39E-04 5.17E-05 1.31E-05 Liver 0.46 0.08 0.00 0.54 2.13 0.17 0.00 2.30
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0 0 0 0 0 0 0 0

Total HI (All COPCs) = 2.95 1.58 0.72 5.25 13.77 3.55 0.36 17.67
Total HI (Hepatotoxins) = 2.95 1.58 0.72 5.25 13.77 3.55 0.36 17.67

Groundwater 
well: RS-48

Groundwater 
well: RS-49
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Table 2-12b. Cancer Risk Summary for Downgradient Groundwater Wells

Chemical Indoor Air Indoor Air Primary
Area Timeframe Ingestion Contact Inhalation Ingestion Contact Inhalation Target Organ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 2.41E-03 1.45E-03 6.88E-04 2.25E-03 6.52E-04 3.21E-04 Liver 1.E-03 8.E-04 4.E-06 2.E-03 1.E-03 4.E-04 2.E-06 2.E-03
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 1.E-03 8.E-04 4.E-06 2.E-03 1.E-03 4.E-04 2.E-06 2.E-03

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 1.36E-03 8.21E-04 3.90E-04 1.27E-03 3.69E-04 1.82E-04 Liver 7.E-04 4.E-04 2.E-06 1.E-03 7.E-04 2.E-04 1.E-06 9.E-04
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 7.E-04 4.E-04 2.E-06 1.E-03 7.E-04 2.E-04 1.E-06 9.E-04

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 2.03E-02 1.22E-02 5.81E-03 1.90E-02 5.50E-03 2.71E-03 Liver 1.E-02 7.E-03 3.E-05 2.E-02 1.E-02 3.E-03 2.E-05 1.E-02
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 1.E-02 7.E-03 3.E-05 2.E-02 1.E-02 3.E-03 2.E-05 1.E-02

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 8.69E-03 5.24E-03 2.49E-03 8.11E-03 2.35E-03 1.16E-03 Liver 5.E-03 3.E-03 1.E-05 8.E-03 4.E-03 1.E-03 7.E-06 6.E-03
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 5.E-03 3.E-03 1.E-05 8.E-03 4.E-03 1.E-03 7.E-06 6.E-03

Current Cis-1,2-DCE 8.80E-05 7.84E-06 7.12E-06 8.22E-05 3.63E-06 3.32E-06 Blood NC NC NC NC NC NC NC NC
Methylene chloride 2.98E-04 1.13E-05 1.92E-05 2.79E-04 5.32E-06 8.95E-06 Liver 2.E-06 8.E-08 9.E-09 2.E-06 2.E-06 4.E-08 4.E-09 2.E-06
PCE 6.26E-03 3.77E-03 1.79E-03 5.84E-03 1.70E-03 8.35E-04 Liver 3.E-03 2.E-03 1.E-05 5.E-03 3.E-03 9.E-04 5.E-06 4.E-03
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 1.67E-04 2.80E-05 3.20E-05 1.56E-04 1.26E-05 1.49E-05 Liver 7.E-05 1.E-05 4.E-06 8.E-05 6.E-05 5.E-06 2.E-06 7.E-05
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 3.E-03 2.E-03 1.E-05 6.E-03 3.E-03 9.E-04 7.E-06 4.E-03

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 4.46E-04 2.69E-04 1.28E-04 4.16E-04 1.21E-04 5.96E-05 Liver 2.E-04 1.E-04 8.E-07 4.E-04 2.E-04 7.E-05 4.E-07 3.E-04
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 2.E-04 1.E-04 8.E-07 4.E-04 2.E-04 7.E-05 4.E-07 3.E-04

Dose (mg/kg-day) from Exposure Pathway Noncancer Risk Estimates

Groundwater 
well: MW-4

Groundwater 
well: MW-22

Groundwater 
well: B-07

Groundwater 
well: B-08

Groundwater 
well: B-11

Groundwater 
well: B-17

Adult Child
Groundwater Groundwater

Adult Child
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Table 2-12b. Cancer Risk Summary for Downgradient Groundwater Wells

Chemical Indoor Air Indoor Air Primary
Area Timeframe Ingestion Contact Inhalation Ingestion Contact Inhalation Target Organ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total

Dose (mg/kg-day) from Exposure Pathway Noncancer Risk Estimates
Adult Child

Groundwater Groundwater
Adult Child

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 6.93E-04 2.62E-05 4.45E-05 6.47E-04 1.23E-05 2.08E-05 Liver 5.E-06 2.E-07 2.E-08 5.E-06 5.E-06 9.E-08 1.E-08 5.E-06
PCE 7.98E-03 4.81E-03 2.28E-03 7.45E-03 2.16E-03 1.07E-03 Liver 4.E-03 3.E-03 1.E-05 7.E-03 4.E-03 1.E-03 6.E-06 5.E-03
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 1.53E-04 2.57E-05 2.93E-05 1.42E-04 1.15E-05 1.37E-05 Liver 6.E-05 1.E-05 3.E-06 7.E-05 6.E-05 5.E-06 2.E-06 6.E-05
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 4.E-03 3.E-03 2.E-05 7.E-03 4.E-03 1.E-03 8.E-06 5.E-03

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 4.58E-04 1.73E-05 2.94E-05 4.27E-04 8.16E-06 1.37E-05 Liver 3.E-06 1.E-07 1.E-08 4.E-06 3.E-06 6.E-08 6.E-09 3.E-06
PCE 1.06E-02 6.37E-03 3.02E-03 9.86E-03 2.86E-03 1.41E-03 Liver 6.E-03 3.E-03 2.E-05 9.E-03 5.E-03 2.E-03 8.E-06 7.E-03
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 1.64E-04 2.76E-05 3.15E-05 1.53E-04 1.24E-05 1.47E-05 Liver 7.E-05 1.E-05 4.E-06 8.E-05 6.E-05 5.E-06 2.E-06 7.E-05
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 6.E-03 3.E-03 2.E-05 9.E-03 5.E-03 2.E-03 1.E-05 7.E-03

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 8.92E-03 5.38E-03 2.55E-03 8.33E-03 2.42E-03 1.19E-03 Liver 5.E-03 3.E-03 2.E-05 8.E-03 4.E-03 1.E-03 7.E-06 6.E-03
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 5.E-03 3.E-03 2.E-05 8.E-03 4.E-03 1.E-03 7.E-06 6.E-03

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 4.11E-06 2.48E-06 1.18E-06 3.84E-06 1.11E-06 5.49E-07 Liver 2.E-06 1.E-06 7.E-09 4.E-06 2.E-06 6.E-07 3.E-09 3.E-06
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 2.E-06 1.E-06 7.E-09 4.E-06 2.E-06 6.E-07 3.E-09 3.E-06

Current Cis-1,2-DCE 5.87E-05 5.23E-06 4.75E-06 5.48E-05 2.42E-06 2.22E-06 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 2.70E-02 1.63E-02 7.72E-03 2.52E-02 7.32E-03 3.60E-03 Liver 1.E-02 9.E-03 5.E-05 2.E-02 1.E-02 4.E-03 2.E-05 2.E-02
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 1.76E-04 2.96E-05 3.38E-05 1.64E-04 1.33E-05 1.58E-05 Liver 7.E-05 1.E-05 4.E-06 9.E-05 7.E-05 5.E-06 2.E-06 7.E-05
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 1.E-02 9.E-03 5.E-05 2.E-02 1.E-02 4.E-03 2.E-05 2.E-02

Current Cis-1,2-DCE 5.87E-05 5.23E-06 4.75E-06 5.48E-05 2.42E-06 2.22E-06 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 2.47E-02 1.49E-02 7.05E-03 2.30E-02 6.68E-03 3.29E-03 Liver 1.E-02 8.E-03 4.E-05 2.E-02 1.E-02 4.E-03 2.E-05 2.E-02
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 5.87E-05 9.87E-06 1.13E-05 5.48E-05 4.43E-06 5.26E-06 Liver 2.E-05 4.E-06 1.E-06 3.E-05 2.E-05 2.E-06 6.E-07 2.E-05
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 1.E-02 8.E-03 4.E-05 2.E-02 1.E-02 4.E-03 2.E-05 2.E-02

Groundwater 
well: MW-25

Groundwater 
well: MW-28

Groundwater 
well: MW-31

Groundwater 
well: MW-32

Groundwater 
well: MW-23

Groundwater 
well: MW-24
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Table 2-12b. Cancer Risk Summary for Downgradient Groundwater Wells

Chemical Indoor Air Indoor Air Primary
Area Timeframe Ingestion Contact Inhalation Ingestion Contact Inhalation Target Organ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total

Dose (mg/kg-day) from Exposure Pathway Noncancer Risk Estimates
Adult Child

Groundwater Groundwater
Adult Child

Current Cis-1,2-DCE 1.55E-05 1.38E-06 1.25E-06 1.45E-05 6.41E-07 5.85E-07 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 2.84E-03 1.71E-03 1.20E-03 2.65E-03 7.70E-04 5.61E-04 Liver 2.E-03 9.E-04 7.E-06 2.E-03 1.E-03 4.E-04 3.E-06 2.E-03
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 2.34E-05 3.93E-06 4.48E-06 2.18E-05 1.77E-06 2.09E-06 Liver 9.E-06 2.E-06 5.E-07 1.E-05 9.E-06 7.E-07 2.E-07 1.E-05
Vinyl Chloride 1.61E-05 8.57E-07 1.39E-05 1.50E-05 4.08E-07 6.47E-06 Liver 2.E-05 1.E-06 1.E-07 3.E-05 2.E-05 6.E-07 6.E-08 2.E-05

Total Cancer Risk (All COPCs) = 2.E-03 9.E-04 8.E-06 3.E-03 1.E-03 4.E-04 4.E-06 2.E-03

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 2.28E-05 0.00E+00 0.00E+00 1.06E-05 Liver 0.E+00 0.E+00 1.E-08 1.E-08 0.E+00 0.E+00 5.E-09 5.E-09
PCE 7.96E-05 4.80E-05 0.00E+00 7.43E-05 2.16E-05 0.00E+00 Liver 4.E-05 3.E-05 0.E+00 7.E-05 4.E-05 1.E-05 0.E+00 5.E-05
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 4.E-05 3.E-05 1.E-08 7.E-05 4.E-05 1.E-05 5.E-09 5.E-05

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 5.87E-06 3.54E-06 1.68E-06 5.48E-06 1.59E-06 7.84E-07 Liver 3.E-06 2.E-06 1.E-08 5.E-06 3.E-06 9.E-07 5.E-09 4.E-06
Tetrahydrofuran 2.70E-05 3.32E-07 2.64E-07 2.52E-05 1.60E-07 1.23E-07 Liver 2.E-07 3.E-09 5.E-10 2.E-07 2.E-07 1.E-09 2.E-10 2.E-07
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 3.E-06 2.E-06 1.E-08 5.E-06 3.E-06 9.E-07 5.E-09 4.E-06

Current Cis-1,2-DCE 7.76E-04 6.91E-05 6.28E-05 7.24E-04 3.20E-05 2.93E-05 Blood NC NC NC NC NC NC NC NC
Methylene chloride 2.09E-04 7.92E-06 1.34E-05 1.95E-04 3.72E-06 6.27E-06 Liver 2.E-06 6.E-08 6.E-09 2.E-06 1.E-06 3.E-08 3.E-09 1.E-06
PCE 1.29E-02 7.80E-03 3.70E-03 1.21E-02 3.50E-03 1.73E-03 Liver 7.E-03 4.E-03 2.E-05 1.E-02 7.E-03 2.E-03 1.E-05 8.E-03
Tetrahydrofuran 1.47E-04 1.80E-06 1.43E-06 1.37E-04 8.68E-07 6.69E-07 Liver 1.E-06 1.E-08 3.E-09 1.E-06 1.E-06 7.E-09 1.E-09 1.E-06
TCE 6.10E-04 1.02E-04 1.17E-04 5.69E-04 4.60E-05 5.46E-05 Liver 2.E-04 4.E-05 1.E-05 3.E-04 2.E-04 2.E-05 6.E-06 3.E-04
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 7.E-03 4.E-03 4.E-05 1.E-02 7.E-03 2.E-03 2.E-05 9.E-03

Current Cis-1,2-DCE 1.09E-03 9.71E-05 8.81E-05 1.02E-03 4.49E-05 4.11E-05 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 3.14E-02 1.89E-02 8.98E-03 2.93E-02 8.51E-03 4.19E-03 Liver 2.E-02 1.E-02 5.E-05 3.E-02 2.E-02 5.E-03 2.E-05 2.E-02
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 1.99E-03 3.35E-04 3.83E-04 1.86E-03 1.51E-04 1.79E-04 Liver 8.E-04 1.E-04 4.E-05 1.E-03 7.E-04 6.E-05 2.E-05 8.E-04
Vinyl Chloride 1.24E-03 6.60E-05 1.07E-03 1.16E-03 3.14E-05 4.99E-04 Liver 2.E-03 1.E-04 9.E-06 2.E-03 2.E-03 5.E-05 4.E-06 2.E-03

Total Cancer Risk (All COPCs) = 2.E-02 1.E-02 1.E-04 3.E-02 2.E-02 5.E-03 5.E-05 2.E-02

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 5.87E-06 3.54E-06 1.68E-06 5.48E-06 1.59E-06 7.84E-07 Liver 3.E-06 2.E-06 1.E-08 5.E-06 3.E-06 9.E-07 5.E-09 4.E-06
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 3.E-06 2.E-06 1.E-08 5.E-06 3.E-06 9.E-07 5.E-09 4.E-06

Groundwater 
well: PW-9

Groundwater 
well: PW-16

Groundwater 
well: PW-4

Groundwater 
well: PW-5

Groundwater 
well: PW-6

Groundwater 
well: PW-7
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Table 2-12b. Cancer Risk Summary for Downgradient Groundwater Wells

Chemical Indoor Air Indoor Air Primary
Area Timeframe Ingestion Contact Inhalation Ingestion Contact Inhalation Target Organ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total

Dose (mg/kg-day) from Exposure Pathway Noncancer Risk Estimates
Adult Child

Groundwater Groundwater
Adult Child

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 3.99E-05 2.41E-05 1.14E-05 3.73E-05 1.08E-05 5.33E-06 Liver 2.E-05 1.E-05 7.E-08 3.E-05 2.E-05 6.E-06 3.E-08 3.E-05
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 2.E-05 1.E-05 7.E-08 3.E-05 2.E-05 6.E-06 3.E-08 3.E-05

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 6.22E-05 3.75E-05 1.78E-05 5.81E-05 1.69E-05 8.31E-06 Liver 3.E-05 2.E-05 1.E-07 5.E-05 3.E-05 9.E-06 5.E-08 4.E-05
Tetrahydrofuran 2.00E-05 2.45E-07 1.95E-07 1.86E-05 1.18E-07 9.10E-08 Liver 2.E-07 2.E-09 4.E-10 2.E-07 1.E-07 9.E-10 2.E-10 1.E-07
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 3.E-05 2.E-05 1.E-07 5.E-05 3.E-05 9.E-06 5.E-08 4.E-05

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 7.16E-05 4.32E-05 2.05E-05 6.68E-05 1.94E-05 9.56E-06 Liver 4.E-05 2.E-05 1.E-07 6.E-05 4.E-05 1.E-05 6.E-08 5.E-05
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 4.E-05 2.E-05 1.E-07 6.E-05 4.E-05 1.E-05 6.E-08 5.E-05

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 7.51E-06 4.53E-06 2.15E-06 7.01E-06 2.04E-06 1.00E-06 Liver 4.E-06 2.E-06 1.E-08 7.E-06 4.E-06 1.E-06 6.E-09 5.E-06
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 4.E-06 2.E-06 1.E-08 7.E-06 4.E-06 1.E-06 6.E-09 5.E-06

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 7.87E-06 4.74E-06 2.25E-06 7.34E-06 2.13E-06 1.05E-06 Liver 4.E-06 3.E-06 1.E-08 7.E-06 4.E-06 1.E-06 6.E-09 5.E-06
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 4.E-06 3.E-06 1.E-08 7.E-06 4.E-06 1.E-06 6.E-09 5.E-06

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 6.46E-06 3.89E-06 1.85E-06 6.03E-06 1.75E-06 8.62E-07 Liver 3.E-06 2.E-06 1.E-08 6.E-06 3.E-06 9.E-07 5.E-09 4.E-06
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 3.E-06 2.E-06 1.E-08 6.E-06 3.E-06 9.E-07 5.E-09 4.E-06

Groundwater 
well: PW-24

Groundwater 
well: PW-26

Groundwater 
well: PW-32

Groundwater 
well: PW-34

Groundwater 
well: PW-20

Groundwater 
well: PW-21
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Table 2-12b. Cancer Risk Summary for Downgradient Groundwater Wells

Chemical Indoor Air Indoor Air Primary
Area Timeframe Ingestion Contact Inhalation Ingestion Contact Inhalation Target Organ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total

Dose (mg/kg-day) from Exposure Pathway Noncancer Risk Estimates
Adult Child

Groundwater Groundwater
Adult Child

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 8.92E-06 5.38E-06 2.55E-06 8.33E-06 2.42E-06 1.19E-06 Liver 5.E-06 3.E-06 2.E-08 8.E-06 4.E-06 1.E-06 7.E-09 6.E-06
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 5.E-06 3.E-06 2.E-08 8.E-06 4.E-06 1.E-06 7.E-09 6.E-06

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 9.63E-06 5.80E-06 2.75E-06 8.99E-06 2.61E-06 1.29E-06 Liver 5.E-06 3.E-06 2.E-08 8.E-06 5.E-06 1.E-06 8.E-09 6.E-06
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 5.E-06 3.E-06 2.E-08 8.E-06 5.E-06 1.E-06 8.E-09 6.E-06

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 5.87E-06 3.54E-06 1.68E-06 5.48E-06 1.59E-06 7.84E-07 Liver 3.E-06 2.E-06 1.E-08 5.E-06 3.E-06 9.E-07 5.E-09 4.E-06
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 3.E-06 2.E-06 1.E-08 5.E-06 3.E-06 9.E-07 5.E-09 4.E-06

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 7.51E-03 4.53E-03 2.15E-03 7.01E-03 2.04E-03 1.00E-03 Liver 4.E-03 2.E-03 1.E-05 7.E-03 4.E-03 1.E-03 6.E-06 5.E-03
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 5.28E-05 8.88E-06 1.01E-05 4.93E-05 3.99E-06 4.73E-06 Liver 2.E-05 4.E-06 1.E-06 3.E-05 2.E-05 2.E-06 5.E-07 2.E-05
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 4.E-03 2.E-03 1.E-05 7.E-03 4.E-03 1.E-03 6.E-06 5.E-03

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 1.76E-04 1.06E-04 5.04E-05 1.64E-04 4.77E-05 2.35E-05 Liver 1.E-04 6.E-05 3.E-07 2.E-04 9.E-05 3.E-05 1.E-07 1.E-04
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 1.E-04 6.E-05 3.E-07 2.E-04 9.E-05 3.E-05 1.E-07 1.E-04

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 3.05E-03 1.84E-03 8.73E-04 2.85E-03 8.27E-04 4.07E-04 Liver 2.E-03 1.E-03 5.E-06 3.E-03 2.E-03 4.E-04 2.E-06 2.E-03
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 2.94E-05 4.93E-06 5.63E-06 2.74E-05 2.22E-06 2.63E-06 Liver 1.E-05 2.E-06 6.E-07 1.E-05 1.E-05 9.E-07 3.E-07 1.E-05
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 2.E-03 1.E-03 6.E-06 3.E-03 2.E-03 4.E-04 3.E-06 2.E-03

Groundwater 
well: RS-19

Groundwater 
well: RS-19A

Groundwater 
well: PW-36

Groundwater 
well: PW-38

Groundwater 
well: PW-39

Groundwater 
well: RS-18
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Table 2-12b. Cancer Risk Summary for Downgradient Groundwater Wells

Chemical Indoor Air Indoor Air Primary
Area Timeframe Ingestion Contact Inhalation Ingestion Contact Inhalation Target Organ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total

Dose (mg/kg-day) from Exposure Pathway Noncancer Risk Estimates
Adult Child

Groundwater Groundwater
Adult Child

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 1.05E-02 6.30E-03 2.99E-03 9.75E-03 2.83E-03 1.39E-03 Liver 6.E-03 3.E-03 2.E-05 9.E-03 5.E-03 2.E-03 8.E-06 7.E-03
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 6.E-03 3.E-03 2.E-05 9.E-03 5.E-03 2.E-03 8.E-06 7.E-03

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 7.51E-03 4.53E-03 2.15E-03 7.01E-03 2.04E-03 1.00E-03 Liver 4.E-03 2.E-03 1.E-05 7.E-03 4.E-03 1.E-03 6.E-06 5.E-03
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 4.E-03 2.E-03 1.E-05 7.E-03 4.E-03 1.E-03 6.E-06 5.E-03

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.59E-06 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.44E-04 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 2.E-07 2.E-07
PCE 1.13E-04 6.80E-05 3.22E-05 1.05E-04 3.05E-05 0.00E+00 Liver 6.E-05 4.E-05 2.E-07 1.E-04 6.E-05 2.E-05 0.E+00 7.E-05
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.63E-06 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 7.E-09 7.E-09
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.41E-05 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 1.E-05 1.E-05
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.92E-06 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 7.E-08 7.E-08

Total Cancer Risk (All COPCs) = 6.E-05 4.E-05 2.E-07 1.E-04 6.E-05 2.E-05 1.E-05 8.E-05

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 1.88E-04 1.13E-04 5.37E-05 1.75E-04 5.09E-05 2.51E-05 Liver 1.E-04 6.E-05 3.E-07 2.E-04 9.E-05 3.E-05 1.E-07 1.E-04
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 1.E-04 6.E-05 3.E-07 2.E-04 9.E-05 3.E-05 1.E-07 1.E-04

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 1.76E-03 1.06E-03 5.04E-04 1.64E-03 4.77E-04 2.35E-04 Liver 1.E-03 6.E-04 3.E-06 2.E-03 9.E-04 3.E-04 1.E-06 1.E-03
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 1.E-03 6.E-04 3.E-06 2.E-03 9.E-04 3.E-04 1.E-06 1.E-03

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 5.87E-04 2.22E-05 3.77E-05 5.48E-04 1.05E-05 1.76E-05 Liver 4.E-06 2.E-07 2.E-08 5.E-06 4.E-06 8.E-08 8.E-09 4.E-06
PCE 2.35E-02 1.42E-02 6.72E-03 2.19E-02 6.36E-03 3.13E-03 Liver 1.E-02 8.E-03 4.E-05 2.E-02 1.E-02 3.E-03 2.E-05 2.E-02
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 1.E-02 8.E-03 4.E-05 2.E-02 1.E-02 3.E-03 2.E-05 2.E-02

Groundwater 
well: RS-22

Groundwater 
well: RS-23A

Groundwater 
well: RS-24

Groundwater 
well: RS-30

Groundwater 
well: RS-20

Groundwater 
well: RS-21
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Table 2-12b. Cancer Risk Summary for Downgradient Groundwater Wells

Chemical Indoor Air Indoor Air Primary
Area Timeframe Ingestion Contact Inhalation Ingestion Contact Inhalation Target Organ Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total

Dose (mg/kg-day) from Exposure Pathway Noncancer Risk Estimates
Adult Child

Groundwater Groundwater
Adult Child

Current Cis-1,2-DCE 1.29E-05 1.15E-06 1.04E-06 1.21E-05 5.33E-07 4.88E-07 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 2.00E-02 1.20E-02 5.71E-03 1.86E-02 5.41E-03 2.66E-03 Liver 1.E-02 6.E-03 3.E-05 2.E-02 1.E-02 3.E-03 2.E-05 1.E-02
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 5.99E-05 1.01E-05 1.15E-05 5.59E-05 4.52E-06 5.36E-06 Liver 2.E-05 4.E-06 1.E-06 3.E-05 2.E-05 2.E-06 6.E-07 2.E-05
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 1.E-02 7.E-03 3.E-05 2.E-02 1.E-02 3.E-03 2.E-05 1.E-02

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 1.76E-02 1.06E-02 5.04E-03 1.64E-02 4.77E-03 2.35E-03 Liver 1.E-02 6.E-03 3.E-05 2.E-02 9.E-03 3.E-03 1.E-05 1.E-02
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 1.E-02 6.E-03 3.E-05 2.E-02 9.E-03 3.E-03 1.E-05 1.E-02

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 1.41E-02 8.50E-03 4.03E-03 1.32E-02 3.82E-03 1.88E-03 Liver 8.E-03 5.E-03 2.E-05 1.E-02 7.E-03 2.E-03 1.E-05 9.E-03
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 8.E-03 5.E-03 2.E-05 1.E-02 7.E-03 2.E-03 1.E-05 9.E-03

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 2.00E-05 1.20E-05 5.71E-06 1.86E-05 5.41E-06 2.66E-06 Liver 1.E-05 6.E-06 3.E-08 2.E-05 1.E-05 3.E-06 2.E-08 1.E-05
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 1.E-05 6.E-06 3.E-08 2.E-05 1.E-05 3.E-06 2.E-08 1.E-05

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 7.40E-03 4.46E-03 2.12E-03 6.90E-03 2.00E-03 9.87E-04 Liver 4.E-03 2.E-03 1.E-05 6.E-03 4.E-03 1.E-03 6.E-06 5.E-03
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 4.E-03 2.E-03 1.E-05 6.E-03 4.E-03 1.E-03 6.E-06 5.E-03

Current Cis-1,2-DCE 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Blood NC NC NC NC NC NC NC NC
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
PCE 1.07E-02 6.44E-03 3.06E-03 9.97E-03 2.89E-03 1.43E-03 Liver 6.E-03 3.E-03 2.E-05 9.E-03 5.E-03 2.E-03 8.E-06 7.E-03
Tetrahydrofuran 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00
TCE 5.87E-05 9.87E-06 1.13E-05 5.48E-05 4.43E-06 5.26E-06 Liver 2.E-05 4.E-06 1.E-06 3.E-05 2.E-05 2.E-06 6.E-07 2.E-05
Vinyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Liver 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00 0.E+00

Total Cancer Risk (All COPCs) = 6.E-03 3.E-03 2.E-05 9.E-03 5.E-03 2.E-03 9.E-06 7.E-03

NC = Non-carcinogenic

Groundwater 
well: RS-48

Groundwater 
well: RS-49

Groundwater 
well: RS-31

Groundwater 
well: RS-33

Groundwater 
well: RS-46

Groundwater 
well: RS-47
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Table 2-13.  Sediment/Soil Samples Collected from Berwick Creek

Bedded Sediment/
Berwick Cr. Soil Concentration

Flow Sample ID mg/kg
Upstream (~50 ft) of suspected spill area SB-419 0.0197 U

SB-415 0.0986
SB-417 1.29
SB-400 8.7
SB-401 25.5
SB-402 28.3
SB-411 685
SB-410 1650
SB-409 5220
SB-412 0.0187
SB-413 0.0071 U
SB-414 0.0065 U
SB-408 0.0142
SB-407 0.0237
SB-406 0.0099 U
SB-405 0.0117 U
SB-404 0.0201
SB-403 0.0887
SB-416 0.0135 U

"U" - non-detected

Samples in the vicinity of suspected PCE spill area

Samples downstream (~40 to 300 ft) of suspected PCE spill area

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
U.S. Environmental Protection Agency 1 of 1



Table 3 1. Summary Table for Contaminants of Potential Concern in 
Berwick Creek Surface Water

Analyte

Maximum Detected 
Concentration 

(µg/L)

Surface Water 
Screening Value 

(µg/L) Basis Source
cis-1,2-Dichloroethene (DCE) 4 590 Tier II SCV ORNL 1996b

1,100 Tier II SAV ORNL 1996b

9,538 LCV (All Organisms) ORNL 1996b

11,600 LOEL NOAA 1999

Tetrachloro-ethene (PCE) 40 98 Tier II SCV ORNL 1996b

120 Ecotox Threshold EPA 1996b

750 LCV (All Organisms) ORNL 1996b

830 Tier II SAV ORNL 1996b

840 LOEL NOAA 1999

5,280 LOEL NOAA 1999

Toluene 0.49

9.8 Tier II SCV ORNL 1996b

120 Tier II SAV ORNL 1996b

130 Ecotox Threshold EPA 1996b

1,269 LCV (All Organisms) ORNL 1996b

Trichloroethene (TCE) 0.98

47 Tier II SCV ORNL 1996b

350 Ecotox Threshold EPA 1996b

440 Tier II SAV ORNL 1996b

7,257 LCV (All Organisms) ORNL 1996b

21,900 LOEL NOAA 1999

45,000 LOEL NOAA 1999

Notes:

ESL = Ecological Screening Level

LCV = Lowest Chronic Value

LOEL = Lowest Observable Effect Level

SAV = Secondary Acute Value

SCV = Secondary Chronic Value

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
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Table 3-2. Summary Table for Contaminants of Concern in Berwick Creek Sediment

Analyte

Maximum Detected 
Concentration 

(mg/kg)
Sediment Quality 

Benchmarks (mg/kg) Basis1 Source
PCE 5,220 0.41 Secondary Chronic Value ORNL 1997c

0.53 EPA SQB (Ecotox Threshold) EPA 1996b

0.99 RCRA Ecological Screening Level 
ESL

EPA 2003b

3.2 Lowest Chronic Value, daphnids ORNL 1997c

3.5 Lowest Chronic Value, fish ORNL 1997c

1 All sediment quality benchmarks were calculated using the equilibrium partitioning (EqP) approach – this column notes the water quality 
benchmark used in the SQB calculation (see text).
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Table 3-3. Summary Table for Contaminants of Concern in Soils

Maximum 
Detected 

Conc.

Soil 
Screening 

Level Value
(mg/kg dw) mg/kg)

HRIA 0.022

Breen 0.14

Downgradient 0.041

HRIA 0.002 J

Breen 0.014

Downgradient 0.007

HRIA 0.01

Breen 0.033

Downgradient 0.029

HRIA 0.091 2.5 ESL based on exposure to meadow 
vole (M. pennsylvanicus )

EPA 2003b

Breen 0.061 B

Downgradient 0.069 B

HRIA ND 0.008 Screening Level, (protective of 
adjacent, aquatic habitats)

NOAA 1999

Breen 0.004 J 3300 2 Level II SLV for mammals (NOAEL 
concentration in food)4

ODEQ 2001

Downgradient 0.001 J 0.255 ESL based on exposure to masked 
shrew (S. cinerus )

EPA 2003b

HRIA ND

Breen ND

Downgradient 0.001 J

HRIA ND 0.784 3 ESL based on exposure to masked 
shrew (S. cinerus )

EPA 2003b

Breen 71 5 4 Screening Level NOAA 1999

Downgradient ND 2500 2 Level II SLV for mammals (NOAEL 
concentration in food)

ODEQ 2001

HRIA ND

Breen 1

Downgradient ND

HRIA 0.55 4.05 ESL based on exposure to meadow 
vole (M. pennsylvanicus )

EPA 2003b

Breen 1.09 5 Screening Level NOAA 1999

Downgradient 0.01 B 730 2 Level II SLV for mammals (NOAEL 
concentration in food)

ODEQ 2001

HRIA 5220 5 Screening Level, (protective of 
adjacent, aquatic habitats)

NOAA 1999

Breen 322 9.92 ESL based on exposure to masked 
shrew (S. cinerus )

EPA 2003b

Downgradient 1.3 80 2 Level II SLV for mammals (NOAEL 
concentration in food)

ODEQ 2001

HRIA 0.002 J 5.45 ESL based on exposure to masked 
shrew (S. cinerus )

EPA 2003b

Breen 0.82 200 2 Phytotoxicity5 ORNL 1997a

Downgradient 0.002 J 300 Screening Level, (protective of 
adjacent, aquatic habitats)

NOAA 1999

1440 2 Level II SLV for mammals (NOAEL 
concentration in food)

Oregon DEQ 
2001

Analyte
Exposure 

Area1 Basis Source
2-Butanone 89.6 ESL based on exposure to meadow 

vole (M. pennsylvanicus )
EPA 2003b

2-Hexanone 12.6 ESL based on exposure to masked 
shrew (S. cinerus )

EPA 2003b

4-Methyl-2-pentanone 443 ESL based on exposure to masked 
shrew (S. cinerus )

EPA 2003b

Acetone

1250 2 Level II SLV for mammals (NOAEL 
concentration in food)

ODEQ 2001

Benzene

Chloro-methane 10.4 ESL based on exposure to meadow 
vole (M. pennsylvanicus )

EPA 2003b

cis-1,2-Dichloroethene

Ethylbenzene 5.16 ESL based on exposure to masked 
shrew (S. cinerus )

EPA 2003b

Methylene chloride

Tetrachloroethene (PCE)

Toluene

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
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Table 3-3. Summary Table for Contaminants of Concern in Soils

Maximum 
Detected 

Conc.

Soil 
Screening 

Level Value
(mg/kg dw) mg/kg)Analyte

Exposure 
Area1 Basis Source
HRIA 0.19 0.065 Screening Level, (protective of 

adjacent, aquatic habitats)
NOAA 1999

Breen 101 12.4 ESL based on exposure to masked 
shrew (S. cinerus )

EPA 2003b

Downgradient ND 40 2 Level II SLV for mammals (NOAEL 
concentration in food)

ODEQ 2001

HRIA ND 5 Screening Level NOAA 1999

Breen 0.002 J 10 6 Soil ESL based on exposure to plants EPA 2003b

Downgradient 0.001 J 120 5 Level II SLV for mammals (NOAEL 
concentration in food)

ODEQ 2001

HRIA 0.001 J 5 Screening Level NOAA 1999

Breen ND 10 6 Soil ESL based on exposure to plants EPA 2003b

Downgradient 0.002 J 120 5 Level II SLV for mammals (NOAEL 
concentration in food)

ODEQ 2001

HRIA ND 5 Screening Level NOAA 1999

Breen 2.73 10 6 Soil ESL based on exposure to plants EPA 2003b

Downgradient NA 120 2,6 Level II SLV for mammals (NOAEL 
concentration in food)

ODEQ 2001

Notes:

B = denotes the analyte indicated was also found in the method blank sample

J = denotes analyte as positively identified and the value is an estimated concentration

ESL = Ecological Screening Level

ND = Not Detected

NA = Not Analyzed

SLV = Screening Level Value

Trichloroethene (TCE)

o-Xylene

m-Xylene

Xylenes

2 NOAEL equivalent concentration in food (i.e., dietary level in food of a chemical that would result in a dose equivalent to the NOAEL, assuming no other 
exposures) for mammals. Calculated per Equation (10) in ORNL ES/ER/TM-86/R3 (1996), with NOAEL values from Appendix A of the same reference. 
Assumes diet is 10% soil – approximately the 95th percentile of estimated percent soil in diet (dry weight) values for mammals given in Tables 4-4 and 4-5 of 
the Wildlife Exposure Factors Handbook (EPA/600/R-187) (ODEQ 2001).

1 The Upgradient Exposure Area is not included in Table 3�3. No analytes were detected in soil samples from this location.

3 Risk-based concentration for trans-1,2-Dichloroethene (CASRN 156-60-5)

4 Risk-based concentration for cis- and trans-1,2-Dichloroethene

5 Value is based on reduced fresh weights in study corn, soybeans, and fescue. Confidence in the phytotoxicity benchmark of 200 ppm toluene is low.
6 Risk-based concentration for (mixed) xylene (CASRN 1330-20-7)

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
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Table 3-4. Endangered Species Act and Special Status SpeciesThat May Occur in the Project Area

Likelihood of Presence
in Project Area

Chinook salmon (Oncorhynchus tshawytscha ) Federally not warranted for 
Endangered Species Act listing in 
this area. No State Status in this 
area

Not documented in Berwick Creek, but has 
access to site

Bull trout (Salvelinus confluentus ) Federally Threatened, WA State 
Candidate 

Not documented in Berwick Creek, but has 
access to site

Coho salmon (Oncorhynchus kisutch ) Federal Candidate, No State 
Status in this area

Documented in Berwick Creek

Bald eagle (Haliaeetus leucocephalus ) Federally Threatened, State 
Threatened

Documented in vicinity; nearest nest 1.25 
miles away 

Small flowered trillium (Trillium parviflorum ) No Federal Status, State Sensitive Documented approximately 0.35 mile 
upstream near Berwick Creek

Species Federal and State Status

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
U.S. Environmental Protection Agency 1 of 1



Table 3-5. Essential Fish Habitat Under NOAA Fisheries Jurisdiction That Occurs in Berwick Creek in the 
Project Area

Species
Hydrologic Unit Name 

and Number
Likelihood of Fish Species Utilizing 

Berwick Creek for Essential Fish Habitat
Chinook salmon
(O. tshawytscha)
Coho salmon
(O. kisutch )

Note: NOAA – National Oceanic and Atmospheric Administration

Upper Chehalis, 
17100103

Not likely and no documented use to date

Upper Chehalis, 
17100103

Documented as spawning and rearing 
habitat

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
U.S. Environmental Protection Agency 1 of 1



Table 3-6. Exposure Pathways for Ecological Receptors

Receptor Population Exposure Area Exposure Medium Exposure Route
Rational for Selection of Exclusion of 
Exposure Pathway

Avian Receptors HRIA Soil Ingestion Potentially complete exposure pathway
American robin (Turdus migratorius ) Berwick Cr. Surface Water Ingestion Potentially complete exposure pathway
Bald Eagle (Haliaeetus leucocephalus ) Berwick Cr. Surface Sediment Ingestion Potentially complete exposure pathway
Mallard Duck (Anas platyrhynchos ) Breen Soil Ingestion Potentially complete exposure pathway

Berwick Cr. Surface Water Ingestion Potentially complete exposure pathway
Berwick Cr. Surface Sediment Ingestion Potentially complete exposure pathway

Downgradient Soil Ingestion Potentially complete exposure pathway
Berwick Cr. Surface Water Ingestion Potentially complete exposure pathway
Berwick Cr. Surface Sediment Ingestion Potentially complete exposure pathway

Mammalian Receptors HRIA Soil Ingestion Potentially complete exposure pathway
Racoon (Procyon lotor ) Burrow Air* (Volatilization from soil) Inhalation Potentially complete exposure pathway
Short-Tailed Shrew (Blarina  spp) * Berwick Cr. Surface Water Ingestion Potentially complete exposure pathway
Whitetail Deer (Odocoileus virginianus ) Berwick Cr. Surface Sediment Ingestion Potentially complete exposure pathway

Breen Soil Ingestion Potentially complete exposure pathway
Burrow Air* (Volatilization from soil) Inhalation Potentially complete exposure pathway
Berwick Cr. Surface Water Ingestion Potentially complete exposure pathway
Berwick Cr. Surface Sediment Ingestion Potentially complete exposure pathway

Downgradient Soil Ingestion Potentially complete exposure pathway
Burrow Air* (Volatilization from soil) Inhalation Potentially complete exposure pathway
Berwick Cr. Surface Water Ingestion Potentially complete exposure pathway
Berwick Cr. Surface Sediment Ingestion Potentially complete exposure pathway

Terrestrial Plants HRIA Soil Uptake Potentially complete exposure pathway
(shrubs, grasses, trees) Breen Soil Uptake Potentially complete exposure pathway

Downgradient Soil Uptake Potentially complete exposure pathway
Aquatic Receptors
Benthos Berwick Creek Berwick Cr. Sediment Contact/Ingestion Potentially complete exposure pathway
Salmonids (Oncorhynchus  spp.) Beriwck Creek Berwick Cr. Surface Water Ingestion Potentially complete exposure pathway

* Inhalation of burrow air only applies to the short-tailed shrew.

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
U.S. Environmental Protection Agency 1 of 1



Table 3-7. Wildlife Receptor Assumptions for Exposure Calculations

Receptor Parameter Value Units Comment Reference

Bald eagle Soil ingestion rate 0.0023 kg/d dry wt. Assumed 2% of diet EPA 1993a
Sediment ingestion rate 0.0023 kg/d dry wt. Assumed 2% of diet EPA 1993a
% Intake of soil 50 % Assumption based on feeding habits -
% Intake of sediment 50 % Assumption based on feeding habits -
Water ingestion rate 0.14 L/d Converted from 0.036 g/g BW-d EPA 1993a
Food ingestion rate 0.11 kg/d dry wt. Converted from 0.12 g/g BW-d, 

assumed a diet moisture content of 
75%

EPA 1993a

Body weight 3.8 kg Mean, adults EPA 1993a
American robin Soil ingestion rate 0.0017 kg/d dry wt. Assumed 10.4% of food ingestion rate 

for American woodcock
EPA 1993a

Sediment ingestion rate 0.0017 kg/d dry wt. Assumed 10.4% of food ingestion rate 
for American woodcock

EPA 1993a

% Intake of soil 90 % Assumption based on feeding habits -
% Intake of sediment 10 % Assumption based on feeding habits -
Water ingestion rate 0.011 L/d Converted from 0.14 g/g BW-d EPA 1993a
Food ingestion rate 0.017 kg/d dry wt. Estimated using allometric equation EPA 1993a
Body weight 0.081 kg Mean, adults EPA 1993a

Mallard Duck Soil ingestion rate 0.0013 kg/d dry wt. Assumed 2% of food ingestion rate for 
Mallard

EPA 1993a

Sediment ingestion rate 0.0013 kg/d dry wt. Assumed 2% of food ingestion rate for 
Mallard

EPA 1993a

% Intake of soil 10 % Assumption based on feeding habits -
% Intake of sediment 90 % Assumption based on feeding habits -
Water ingestion rate 0.066 L/d Converted from 0.0565 g/g BW-d EPA 1993a
Food ingestion rate 0.064 kg/d dry wt. Estimated using allometric equation EPA 1993a
Body weight 1.16 kg Mean, adults EPA 1993a

Short-tailed shrew Inhalation rate 0.021 m3/d Estimated using allometric equation EPA 1993a
Soil ingestion rate 0.00005 kg/d dry wt. Assumed 2.4% of diet based on soil 

ingestion data for meadow vole
EPA 1993a

Sediment ingestion rate 0.00005 kg/d dry wt. Assumed 2.4% of diet based on soil 
ingestion data for meadow vole

EPA 1993a

% Intake of soil 90 % Assumption based on feeding habits -
% Intake of sediment 10 % Assumption based on feeding habits -
Water ingestion rate 0.0038 L/d Converted from 0.223 g/g BW-d EPA 1993a
Food ingestion rate 0.002 kg/d dry wt. Converted from 7.95 g/d wet wt., 

assumed a diet moisture content of 
75%

EPA 1993a

Body weight 0.017 kg Mean, adults EPA 1993a

Raccoon
Soil ingestion rate 0.027 kg/d dry wt. Assumed 9.4% of diet based on soil 

ingestion data from raccoon
EPA 1993a

Sediment ingestion rate 0.027 kg/d dry wt. Assumed 9.4% of diet based on soil 
ingestion data from raccoon

EPA 1993a

% Intake of soil 10 % Assumption based on feeding habits -
% Intake of sediment 90 % Assumption based on feeding habits -
Water ingestion rate 0.48 L/d Converted from 0.0825 g/g BW-d EPA 1993a
Food ingestion rate 0.29 kg/d dry wt. Estimated using allometric equation EPA 1993a
Body weight 5.78 kg Mean, adults EPA 1993a

White-tailed deer Soil ingestion rate 0.038 kg/d dry wt. Assumed 2% of diet EPA 1993a
Sediment ingestion rate 0.038 kg/d dry wt. Assumed 2% of diet EPA 1993a
% Intake of soil 50 % Assumption based on feeding habits -
% Intake of sediment 50 % Assumption based on feeding habits -
Water ingestion rate 3.7 L/d Estimated ORNL 1996a
Food ingestion rate 1.89 kg/d dry wt. Estimated using allometric equation EPA 1993a
Body weight 56.5 kg Estimated ORNL 1996a

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
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Table 3-8. Parameters for Burrow Air Modeling

Chemical Value* Reference Value Reference

cis-1,2-Dichloroethene 0.98 ATSDR 1996 0.00408 ATSDR 1996
Tetrachloroethene 6.32 ATSDR 1997a 0.018 ATSDR 1997a
Trichloroethene 3.99 ATSDR 1997b 0.011 ATSDR 1997b

Gas constant = 8.20E-05 atm*m3/(mol*K)
Temperature = 298 K

*Assumed organic carbon of 2% to calculate Kd from Koc.

Kd (L/kg) Henry's Law Constant (atm*m3/mol)

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
U.S. Environmental Protection Agency 1 of 1



Table 3-9. Wildlife Toxicity Values

Chemical
Test

Species

Test Organism 
Body Weight 

(kg)

Receptor 
Body Weight

(kg) NOAEL LOAEL NOAEL LOAEL Reference
Test

Species
NOAEL
(ppm)

LOAEL
(ppm)

NOAEL
(mg/m3)

LOAEL
(mg/m3) Reference

Short-tailed Shrew
cis-1,2-Dichloroethene Mouse 0.03 0.017 45.2 - 52.1 - ORNL 1996a Rat 200 - 793 - ATSDR 1996
Tetrachloroethene Mouse 0.03 0.017 1.4 7 1.6 8.1 ORNL 1996a Mouse - 100 - 678 Mennear et al. 1986
Trichloroethene Mouse 0.03 0.017 0.7 7 0.8 8.1 ORNL 1996a Mouse 75 150 403 806 ATSDR 1997b
Raccoon
cis-1,2-Dichloroethene Mouse 0.03 5.78 45.2 - 12.1 - ORNL 1996a - - - - - - -
Tetrachloroethene Mouse 0.03 5.78 1.4 7 0.4 1.9 ORNL 1996a - - - - - - -
Trichloroethene Mouse 0.03 5.78 0.7 7 0.2 1.9 ORNL 1996a - - - - - - -
White-tailed deer
cis-1,2-Dichloroethene Mouse 0.03 56.5 45.2 - 6.9 - ORNL 1996a - - - - - - -
Tetrachloroethene Mouse 0.03 56.5 1.4 7 0.2 1.1 ORNL 1996a - - - - - - -
Trichloroethene Mouse 0.03 56.5 0.7 7 0.1 1.1 ORNL 1996a - - - - - - -

Body Weight-
NormalizedReported in Study

Oral (mg/kg-d) Inhalation

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
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Table 3-10. Hazard Quotients for Wildlife Receptors

Receptor Location Chemical
NOAEL

(mg/kg-d)
LOAEL

(mg/kg-d)
NOAEL
(mg/m3)

LOAEL
(mg/m3)

Soil
(mg/kg
dry wt.)

Sediment
(mg/kg
dry wt.)

Surface
Water
(mg/L)

Air, 
burrow
(mg/m3)

Air, 
surface
(mg/m3)

Air,
total

(mg/m3) Soil Sediment
Surface 
Water

Total Oral 
Dose NOAEL LOAEL NOAEL LOAEL

Bald eagle HRIA Exposure Area cis-1,2-Dichloroethene 45.2 - - - ND NA 0.00028 - - - - - 1.0E-05 1.0E-05 2.2E-07 - - -
Tetrachloroethene 1.4 7 - - 367 3798 0.0203 - - - 2.2E-01 2.3E+00 7.3E-04 1.3E+00 0.9 0.2 - -
Trichloroethene 0.7 7 - - 0.046 NA 0.00036 - - - 2.8E-05 - 1.3E-05 2.7E-05 3.8E-05 3.8E-06 - -

- -
Breen Exposure Area cis-1,2-Dichloroethene 45.2 - - - 8.28 NA 0.00028 - - - 5.0E-03 - 1.0E-05 2.5E-03 5.5E-05 - - -

Tetrachloroethene 1.4 7 - - 49.6 3798 0.0203 - - - 3.0E-02 2.3E+00 7.3E-04 1.2E+00 0.8 0.2 - -
Trichloroethene 0.7 7 - - 11.5 NA 0.00036 - - - 6.9E-03 - 1.3E-05 3.5E-03 5.0E-03 5.0E-04 - -

- -
Downgradient cis-1,2-Dichloroethene 45.2 - - - ND NA 0.00028 - - - - - 1.0E-05 1.0E-05 2.2E-07 - - -

Tetrachloroethene 1.4 7 - - 1.3 0.0381 0.0203 - - - 7.8E-04 2.3E-05 7.3E-04 1.1E-03 0.001 0.0002 - -
Trichloroethene 0.7 7 - - ND NA 0.00036 - - - - - 1.3E-05 1.3E-05 1.9E-05 1.9E-06 - -

- -
American robin HRIA Exposure Area cis-1,2-Dichloroethene 45.2 - - - ND NA 0.00028 - - - - - 3.9E-05 3.9E-05 8.7E-07 - - -

Tetrachloroethene 1.4 7 - - 367 3798 0.0203 - - - 7.9E+00 8.1E+01 2.8E-03 1.5E+01 11 2 - -
Trichloroethene 0.7 7 - - 0.046 NA 0.00036 - - - 9.8E-04 - 5.0E-05 9.4E-04 1.3E-03 1.3E-04 - -

- -
Breen Exposure Area cis-1,2-Dichloroethene 45.2 - - - 8.28 NA 0.00028 - - - 1.8E-01 - 3.9E-05 1.6E-01 3.5E-03 - - -

Tetrachloroethene 1.4 7 - - 49.6 3798 0.0203 - - - 1.1E+00 8.1E+01 2.8E-03 9.1E+00 6 1.3 - -
Trichloroethene 0.7 7 - - 11.5 NA 0.00036 - - - 2.5E-01 - 5.0E-05 2.2E-01 0.3 3.2E-02 - -

- -
Downgradient cis-1,2-Dichloroethene 45.2 - - - ND NA 0.00028 - - - - - 3.9E-05 3.9E-05 8.7E-07 - - -

Tetrachloroethene 1.4 7 - - 1.3 0.0381 0.0203 - - - 2.8E-02 8.2E-04 2.8E-03 2.8E-02 0.02 0.004 - -
Trichloroethene 0.7 7 - - ND NA 0.00036 - - - - - 5.0E-05 5.0E-05 7.2E-05 7.2E-06 - -

Mallard Duck HRIA Exposure Area cis-1,2-Dichloroethene 45.2 - - - ND NA 0.00028 - - - - - 1.6E-05 1.6E-05 3.5E-07 - - -
Tetrachloroethene 1.4 7 - - 367 3798 0.0203 - - - 4.1E-01 4.3E+00 1.2E-03 3.9E+00 3 0.6 - -
Trichloroethene 0.7 7 - - 0.046 NA 0.00036 - - - 5.2E-05 - 2.0E-05 2.6E-05 3.7E-05 3.7E-06 - -

- -
Breen Exposure Area cis-1,2-Dichloroethene 45.2 - - - 8.28 NA 0.00028 - - - 9.3E-03 - 1.6E-05 9.4E-04 0.0000 - - -

Tetrachloroethene 1.4 7 - - 49.6 3798 0.0203 - - - 5.6E-02 4.3E+00 1.2E-03 3.8E+00 3 0.5 - -
Trichloroethene 0.7 7 - - 11.5 NA 0.00036 - - - 1.3E-02 - 2.0E-05 1.3E-03 0.002 0.0002 - -

- -
Downgradient cis-1,2-Dichloroethene 45.2 - - - ND NA 0.00028 - - - - - 1.6E-05 1.6E-05 3.5E-07 - - -

Tetrachloroethene 1.4 7 - - 1.3 0.0381 0.0203 - - - 1.5E-03 4.3E-05 1.2E-03 1.3E-03 0.001 0.0002 - -
Trichloroethene 0.7 7 - - ND NA 0.00036 - - - - - 2.0E-05 2.0E-05 2.9E-05 2.9E-06 - -

Short-tailed shrew HRIA Exposure Area cis-1,2-Dichloroethene 52.1 - 793 - ND NA 0.00028 - - - - - 6.2E-05 6.2E-05 1.2E-06 - - -
Tetrachloroethene 1.6 8.1 - 678 367 3798 0.0203 42742 0.15 34193 1.0E+00 1.1E+01 4.5E-03 2.0E+00 1.2 0.2 - 50
Trichloroethene 0.8 8.1 403 806 0.046 NA 0.00036 5.2 0.000014 4.1 1.3E-04 - 8.0E-05 2.0E-04 2.4E-04 2.4E-05 1.0E-02 5.1E-03

- -
Breen Exposure Area cis-1,2-Dichloroethene 52.1 - 793 - 8.28 NA 0.00028 1412 0.0045 1130 2.3E-02 - 6.2E-05 2.1E-02 4.1E-04 - 1.4 -

Tetrachloroethene 1.6 8.1 - 678 49.6 3798 0.0203 5775 0.02 4620 1.4E-01 1.1E+01 4.5E-03 1.2E+00 0.7 0.1 - 6.8
Trichloroethene 0.8 8.1 403 806 11.5 NA 0.00036 1302 0.0036 1041 3.3E-02 - 8.0E-05 3.3E-02 4.0E-02 4.0E-03 3 1.3

- -
Downgradient cis-1,2-Dichloroethene 52.1 - 793 - ND NA 0.00028 - - - - - 6.2E-05 6.2E-05 1.2E-06 - - -

Tetrachloroethene 1.6 8.1 - 678 1.3 0.0381 0.0203 151 0.00052 121 3.7E-03 1.1E-04 4.5E-03 7.8E-03 0.005 0.001 - 0.2
Trichloroethene 0.8 8.1 403 806 ND NA 0.00036 - - - - - 8.0E-05 8.0E-05 1.0E-04 1.0E-05 - -

Raccoon HRIA Exposure Area cis-1,2-Dichloroethene 12.1 - 793 - ND NA 0.00028 - - - - - 2.3E-05 2.3E-05 1.9E-06 - - -
Tetrachloroethene 0.4 1.9 - 678 367 3798 0.0203 - - - 1.7E+00 1.8E+01 1.7E-03 1.6E+01 43 8.6 - -
Trichloroethene 0.2 1.9 403 806 0.046 NA 0.00036 - - - 2.1E-04 - 3.0E-05 5.1E-05 2.7E-04 2.7E-05 - -

- -
Breen Exposure Area cis-1,2-Dichloroethene 12.1 - 793 - 8.28 NA 0.00028 - - - 3.9E-02 - 2.3E-05 3.9E-03 3.2E-04 - - -

Tetrachloroethene 0.4 1.9 - 678 49.6 3798 0.0203 - - - 2.3E-01 1.8E+01 1.7E-03 1.6E+01 43 8.5 - -
Trichloroethene 0.2 1.9 403 806 11.5 NA 0.00036 - - - 5.4E-02 - 3.0E-05 5.4E-03 2.9E-02 2.9E-03 - -

- -
Downgradient cis-1,2-Dichloroethene 12.1 - 793 - ND NA 0.00028 - - - - - 2.3E-05 2.3E-05 1.9E-06 - - -

Tetrachloroethene 0.4 1.9 - 678 1.3 0.0381 0.0203 - - - 6.1E-03 1.8E-04 1.7E-03 2.5E-03 0.007 0.0013 - -
Trichloroethene 0.2 1.9 403 806 ND NA 0.00036 - - - - - 3.0E-05 3.0E-05 1.6E-04 1.6E-05 - -

White-tailed Deer HRIA Exposure Area cis-1,2-Dichloroethene 6.9 - 793 - ND NA 0.00028 - - - - - 1.8E-05 1.8E-05 2.7E-06 - - -
Tetrachloroethene 0.2 1.1 - 678 367 3798 0.0203 - - - 2.5E-01 2.6E+00 1.3E-03 1.4E+00 6.6 1.3 - -
Trichloroethene 0.1 1.1 403 806 0.046 NA 0.00036 - - - 3.1E-05 - 2.4E-05 3.9E-05 3.7E-04 3.7E-05 - -

- -
Breen Exposure Area cis-1,2-Dichloroethene 6.9 - 793 - 8.28 NA 0.00028 - - - 5.6E-03 - 1.8E-05 2.8E-03 4.1E-04 - - -

Tetrachloroethene 0.2 1.1 - 678 49.6 3798 0.0203 - - - 3.3E-02 2.6E+00 1.3E-03 1.3E+00 6.1 1.2 - -
Trichloroethene 0.1 1.1 403 806 11.5 NA 0.00036 - - - 7.8E-03 - 2.4E-05 3.9E-03 3.7E-02 3.7E-03 - -

- -
Downgradient cis-1,2-Dichloroethene 6.9 - 793 - ND NA 0.00028 - - - - - 1.8E-05 1.8E-05 2.7E-06 - - -

Tetrachloroethene 0.2 1.1 - 678 1.3 0.0381 0.0203 - - - 8.7E-04 2.6E-05 1.3E-03 1.8E-03 0.008 0.0017 - -
Trichloroethene 0.1 1.1 403 806 ND NA 0.00036 - - - - - 2.4E-05 2.4E-05 2.2E-04 2.2E-05 - -

ND = Not detected
NA = Not analyzed

Oral Inhalation Exposure Concentration
Hazard Quotient

Oral InhalationOral Dose (mg/kg-d)
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Table 3-11. Hazard Quotients for Terrestrial Plants

Receptor Location Chemical
ED50 

(mg/kg)
ED50 

(mg/L)

Soil
(mg/kg
dry wt.)

Ground
water

(mg/L) (2) Soil
Ground
water

Bald eagle HRIA Exposure Area cis-1,2-Dichloroethene 1000 (1) 64 ND 0.24 - 0.004
Tetrachloroethene 1000 12 367 86.09 0.4 7.2
Trichloroethene 1000 31.7 0.046 0.33 0.00005 0.01

Breen Exposure Area cis-1,2-Dichloroethene 1000 (1) 64 8.28 0.056 0.008 0.001
Tetrachloroethene 1000 12 49.6 0.89 0.05 0.1
Trichloroethene 1000 31.7 11.5 0.011 0.01 0.0003

Downgradient cis-1,2-Dichloroethene 1000 (1) 64 ND 0.09 - 0.001
Tetrachloroethene 1000 12 1.3 2.67 0.001 0.2
Trichloroethene 1000 31.7 ND 0.17 - 0.005

(1) PCE and TCE data was used as a surrogate for 1,2-DCE.
(2) Groundwater data are the 95% UCLs from Table 2-7a and the maximum 95% UCL from all wells for Table 2-7b.
ND = Not detected

Oral Concentration HQs

Baseline Risk Assessment: Hamilton/Labree Roads Groundwater Contamination Superfund Site 
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