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EXECUTIVE SUMMARY 

A Remedial Investigation (RI) was conducted at the Shieldalloy Metallurgical Corporation 

(SMC) facility located in Newfield, New Jersey by TRC Environmental Consultants, Inc. (TRC) 

as required under Administrative Consent Order (1988) (Remedial Investigation Technical 

Report, 1992). 

The SMC facility consists of approximately 67.5 acres. The manufacturing facilities and 

support areas are located on approximately 60 acres in Newfield, New Jersey, within Gloucester 

County. SMC also owns 7.5 acres of farmlands southwest of the main facility in Vineland, New 

Jersey within Cumberland County. A site location map is provided in Figure ES-1. 

The purposes of the Remedial Investigation were to: 1) investigate the physical 

characteristics of the site; 2) determine the nature and extent of contamination resulting from 
~ 

operations at SMC; and 3) to characterize environmental impact and potential health risks. 

Figure ES-2 illustrates the four general areas studied in detail and presented in the RI. " 
This Human Health Evaluation report presents the results of the human health risk 

assessment, describing the chemicals of potential concern, assessing potential exposure pathways 

and chemical toxicity, and characterizing risks associated with the site. The site history, 

physical characteristics of the site, the activities conducted during the RI, and the nature and 

extent of contamination at and around the site are addressed in the RI report (TRC, 1992). 

This human health risk assessment does not include risks associated with radioactive 

contaminants at the site. However, Appendix D contains the Assessment of Environmental 

Radiolonical Conditions at the New field Facility. 

This Executive Summary presents an overview of the purpose and methodology of risk 

assessment activities, followed by a description of the study and its results. 

'i/ 
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PURPOSE AND METHODOLOGY - HUMAN HEALTH EVALUATION 

The primary objectives of the Human Health Evaluation conducted at the SMC facility 

include the following: 

Examine exposure pathways and contaminant concentrations in environmental 
media; 

Estimate the potential for adverse effects associated with the contaminants of 
concern under current and future land use conditions; 

0 

0 Provide a risk management framework upon which decisions can be made 
regarding what, if anything, should be done; 

Identify site or land use conditions that present unacceptable risks; and 0 

0 Provide a basis from which recommendations for future activities at the site can 
be made which are protective of human health. 

Methodology 

The risk assessment follows guidelines established by the U.S . Environmental Protection 

Agency in the Interim Final Risk Assessment Guidance for Superfbnd, Volume I (Human Health 

Evaluation Manual - Part A) (1989). The general format followed in conducting the risk 

assessment is presented below, followed by descriptions of risk assessment findings. 

i/ 

Chemicals of Potential Concern - Potential contaminants of concern have been evaluated 

and identified for the various media identified at the site. For each medium, the analytical data 

were evaluated following EPA guidelines (EPA, 1989). The chemicals of concern were 

identified on the basis of this evaluation, and a determination was made as to which chemicals 

would be addressed qualitatively and/or quantitatively in the risk assessment. In some cases, 

data qualified with U, J or UJ qualifiers (Le., not verified "hits") were used in the quantitative 
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risk assessment in accordance with current guidance. However, these compounds were not 

significant in the risk assessment. 

' 

W 

Exposure Assessment - The exposure assessment involved considerations of potential 

receptor populations and migration pathways by which contaminants could potentially be 

transported off-site. Specific exposure scenarios were developed to represent potential situations 

in which humans may be exposed to on-site contaminants. 

Potential migration pathways included the following: 

Migration of surface soil contaminants directly via surface runoff, windblown 
dust, or tracking (tires, shoes, etc.); 

Migration of surface soil contaminants indirectly via precipitation, leaching and 
subsequent ground water migration, via volatilization to ambient air, or via uptake 
by plants or animals and subsequent human consumption; 

Migration of subsurface soil contaminants via precipitation, leaching or 
subsequent ground water migration; and 

Migration of ground water contaminants via ground water flow. 

In accordance with NJS 40:63-52, et seq., the City of Vineland has designated an area 

of the city as an aquifer exclusion zone, requiring mandatory connection with Public Water 

I ?  

Systems and sealing of domestic and supply wells. The SMC facility is not within this aquifer 

exclusion zone, but it is connected with the public water system. A residential area to the south 

of the site is also outside the aquifer exclusion zone. 

Potential current human exposure scenarios developed for evaluation included the 

following: 

Trespassing Scenario - Exposure to children through direct access to the site 
(e.g., trespassers); 

0 Commercial/Industrial Use Scenario - Exposure to adult employees through 
current industrial use of the site; and 
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Residential Use Scenario - Exposure to residents through current residential use 
of ground water (to the south of the SMC facility). 

' 

Potential future human exposure scenarios developed for evaluation at the site included 

the following: 

Construction Scenario - Exposure to construction workers for a one year period 
assuming development of the site as an industrial/residential site and no remedial 
activities prior to construction; and 

Residential Use Scenario - Exposure to children from 0 to 6 years of age and to 
adults (30 year period) through future residential use of the site. 

Assumptions used in evaluating each exposure scenario were developed to be conservative 

yet representative of current and anticipated conditions. Uncertainties associated with these 

assumptions were addressed for each scenario at each site. 

Toxicity Assessment - The toxic effects of each chemical of concern were evaluated, 

including effects associated with exposure and concentrations at which such effects may be 

expected to occur, when available. Chronic and subchronic non-carcinogenic effects for the oral " 
and inhalation routes and slope factors associated with these effects were identified. 

Risk Characterization - Human health risks were presented with regard to potential effects 

from the contaminants of concern. These effects may include potential risks of cancer or 

non-cancerous (systemic) effects. Cancer risk levels, the lifetime incremental probabilities of 

excess cancer due to exposure to the site contaminants, take into account exposure concentrations 

and the carcinogenic potencies of the chemicals. Cancer risks are calculated by multiplying 

exposure dose by the appropriate cancer slope factor for each compound and exposure route. 

Health effects associated with exposures to non-carcinogenic chemicals were evaluated primarily 

with regard to reference dose (F3D) values. The associated risk was quantitated by the Hazard 

Index ratio, which is the ratio of the exposure dose to the RfD. 

i/ 
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The results of the quantitative risk analysis are presented in two basic forms. For 

carcinogenic risks, risk estimates are presented in scientific notation, where a lifetime risk of 

1E-04 represents a lifetime risk of one in ten thousand. m e  calculated risk is compared to the 

acceptable lifetime cancer risk range (1E-04 to IE-06) for evaluating the need for remediation, 

' 

L,' 

as stated in 40 CFR Part 300 (EPA, 1990b). EPA (1990b) considers a cancer risk of 1E-06 CIS 

the point of departure for determining risk-based remediation goals. For non-carcinogenic risks, 

the Hazard Index Ratio is used. When the total Hazard Index for an exposed individual or group 

of individuals exceeds unity, there may be concern for potential non-cancer health effects. Thus, 

the cancer risk and hazard index ratios that constitute a potential concern are >IE-U6 and 

> 1E+00, respectively. 

In the qualitative risk assessment, analytes for which quantitative assessments could not 

be conducted were evaluated to determine if their omission from the quantitative assessment 

would be expected to have a significant impact on the overall risk posed by the site. - 
The uncertainty analysis identified the major sources of uncertainty in the risk assessment 

as follows: 

Exposure assumptions; 

Exclusion of chemicals due to lack of quantitation or missing toxicity data; 

The use of models to estimate concentrations of chemicals in fugitive dust and the 
volatilization of chemicals during home use of ground water; 

Data uncertainties due to infrequent detections, limited numbers of samples, 
qualified data, or uncertainties in background sampling locations; 

0 Toxicity value derivations; and 

Potential interactions between carcinogens and between non-carcinogens which 
could lead to increased or diminished carcinogenic responses or toxicity. 
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Chemicals of Potential Concern - Field investigations at SMC included the collection of 

surface soil, subsurface soil, sediment, surface and ground water samples. Observed 

contaminants mainly consist of inorganics in soils, sediments and surface water; and VOCs and 

inorganics in the ground water. 

Exposure Assessment - Potential migration pathways identxied for this site were as 

previously described. For volatile organic compounds (VOCs), detections were greatest in 

ground water. The primary migration pathway for VOCs appears to be through ground water 

migration. Semi-volatile compounds, which are generally persistent in the environment, were 

identified primarily, although infrequently, in the surface and subsurface soils, with migration 

to ground water not considered a primary migration route. Pesticides and PCBs were not 

generally detected. Inorganics were detected at elevated levels in surface and subsurface soils 

and in ground water samples, indicating potential migration from the soils to the ground water, 

and potential for movement off-site within the ground water. " 
Potential current and future human exposure scenarios developed for evaluation included 

' I n  

the common exposure scenarios listed previously. 

Toxicity Assessment - The toxic effects of each chemical of concern were evaluated. 

Risk Characterization - The estimated risks associated with each scenario evaluated and 

the exposure pathway(!$ driving the calculated risk are summarized below and presented in 

Table ES-1. 

Trespassing Scenario (Scenario 1) - Total cancer risk exceeded the target vahe 
of IE-06 by a factor of 2. m e  total hazard index ratio is below the target value 
of lE4-00. The major pathway associated with the cancer risk is incidental 
ingestion of arsenic and beryllium in surface water (pathway risk = 2E-06) by 
children age 9 to 18 years. 
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TABLE ES-1 

Scenario 

SUMMARY OF CANCER AND NON-CANCER RISKS 
FOR THE HUMAN HEALTH RISK ASSESSMENT 

Cancer Hazard 
Receptor Risk Estimate Index Ratio 

1 Trespassing Children 2E-06 1E-01 

2 Commercial/Indu strial Adults 8E-05 7E-01 

Residential (Current) Adults 4E-02 6E+02* 
8E-03B 2E+02B 

3 

4 Construction Adults 1 E-06 lE+@ 

5 Residential (Future) Children 9E-05 3E+00 
Adults 2E-04 4E-0 1 

A Associated with shallow ground water 
Associated with deep ground water 
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0 CommerciaVIndustrial Use Scenario (Scenario 2) - Total cancer risk (8E-05) 
exceeds the target value of IE-06. The total hazard index ratio is below the 
target value of IEi-00. me major pathways associated with the cancer risk are 
demuzl contact with PCBs in soil (pathway risk = 5E-05) and incidental ingestion 
of arsenic, beryllium, and PCBs in soil (pathway risk = 3E-05). Current facility 
workers constitute the population under consideration for these exposures. 

0 Residential Use (Current) Scenario (Scenario 3) - The total cancer risk and the 
hazard index ratio exceeded the target values (IE-06 and IE+UU, respectively) 
for both shallow and deep ground water. The major contributing factor to the 
calculation of cancer risk is ingestion of arsenic and beryllium in both shallow 
and deep ground water (as a potable source) and trichloroethene in deep ground 
water (pathway risk = 4E-02 and 8E-03, respectively). Inhahtion of airborne 
trichloroethene (pathway risk = 4E-04, deep ground water only) and dermal 
exposure to arsenic in ground water (pathway risk = 2E-05 and IE-05, shallow 
and deep ground water, respectively) also contributed to the cancer risk. 
Similarly, ingestion of inorganics in ground water (pathway Hls = 6Ei-02 and 
2E-l-02, shallow and deep ground water, respectively) was also the primary 
contribution to the total hazard index ratio. 

0 Construction Use Scenario (Scenario 4) - The total cancer risk and the hazard 
index ratio did not exceed target values. 

0 Residential Use (Future) Scenario (Scenario 5) - The total cancer risk for both 
children and adult residential receptors exceeded target values. The hazard index 
ratio exceeded the target value for children, but not for adults. For children, the 
major contributing factor to the calculation of cancer risk is incidental ingestion 
of arsenic, beryllium, several PAHs, and Aroclor-I254 in surface soil (pathway 
risk = 9E-05). The major route of exposure for exceedance of the hazard index 
for children) is incidental ingestion of vanadium in soil (pathway HI = 3E+OO). 
For adults, the major contributing factor to the calculation of cancer risk is 
incidental ingestion of arsenic, beryllium, several PAHs, and PCBs in soil 
(pathway risk = 5E-05) and dermal contact with PCBs in soil (pathway risk = 
IE-04). It should be noted that PCBs were detected infrequently at the SMC 
facility and are not likely to be of concern. 

Compounds missing quantitative dose response assessments were evaluated qualitatively. 

The qualitative analysis of risks did not identify any compounds expected to have a significant 

impact on the assessment, although the exclusion of strontium and titanium produces some 

uncertainty in the final estimates. 
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The uncertainty analysis described the major sources of uncertainty, as identified 

previously, with respect to the contaminants detected at this site. The most significant sources 

- 

of uncertainty identified for this site include the use of shallow and deep ground water to the 

south of the site as a potable source and the limited quantity of the analytical data for selected 

monitoring wells; future residential use of the SMC site; and identification of PCBs as site . 
contaminants of concern. An additional monitoring well location has been recommended for 

placement to the south of the SMC facility (along Weymouth Road). This well is expected to 

further delineate ground water contamination in this area; specifically to help distinguish the 

chromium plume, and evaluate potential impacts of contaminants such as arsenic and beryllium 

on private well water quality. 

As requested by NJDEPE, a central tendency risk estimute was calculated for the 

pathways associated with the greatest risk using the 95 % UCZ exposure point concentration and 

'4 most likely (50th percentile; central tendency) exposure (MLE) parameters. n i s  sensitivity 

analysis provided insight into the magnitude of uncertainty associated with the exposure 

pathways contributing the majority of excess risk. In pavticular, risk which exceed IE-06 for 

the M E ,  but not the W E ,  include: 

Ingestion of Sui$ace Water (Scenario I Current Trespassing), 
Dermal Contact with Soil (Scenario 2 - Current Commercialhdustrial Use), 
Incidental Ingestion of Soil (Scenario 4 - Future Construction), and 
Dermal Contact with Soil (Scenario 5 - Future Residential). 

Elevated hazard indices which exceed IE4-00 for the M E ,  but not the MCE, is limited to 

incidental ingestion of soil (Scenario 5 - Future Residential, adult only). 

As requested by NJDEPE, the uncertainty assessment also addresses the issue of 

evaluation of laboratory contaminants in blank samples using the EPA (1989) method versus the 
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NJDEPE method. This evaluation of the variance between policies with regard to target 

compounds detected in blank samples indicates that use ofthe EPA (1989) method would not 

alter the conclusions of the risk assessment. 

* 

'u' 
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1.0 INTRODUCTION 

‘4 This report provides a quantitative Human Health Evaluation for Shieldalloy Metallurgical 

Corporation’s (SMC) Newfield, New Jersey facility, as required under Administrative Consent 

Order (1988). Its primary objectives are to examine exposure pathways and contaminant 

concentrations in environmental medii, and to estimate the potential for adverse effects 

associated with the contaminants of concern at the site under current and future land use 

conditions. This assessment evaluates health risks associated with chemical contaminant 

exposures. An addendum to this report which addresses radiological contamination and 

associated health risks is presented as Appendix D .  

Specifk exposure scenarios have been considered and developed to represent potential 

situations in which humans receptors may be exposed to contaminants originating from the site. 

Hicacy of specZic remedial programs are not included as part of this analysis. 

u Human health risks associated with each site are presented with regard to potential effects 

from the contaminants of concern. These effects may include potential r i s k s  of cancer or 

non-cancerous (systemic) effects. A quantitative risk assessment for carcinogens involves 

calculations of the lifetime incremental probabilities of cancer that take into account exposure 

concentrations and the carcinogenic potencies of the chemicals. Health effects associated with 

exposures to noncarcinogenic chemicals are evaluated primarily with regard to reference dose 

(RfD) values. This approach for non-cancer effects is most useful when exposure doses of the 

chemical are below the RfD thresholds. However, there is often no quantitative way to measure 

the degree of risk created when concentrations exceed the standard thresholds. 

Ultimately, the risk assessment presented in this report is expected to be used within a 

risk management framework. In making decisions concerning what, if anything, should be done 

d 
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at a site (including, for example, the collection of additional data or implementation of a 

remedial program), the results of the risk assessment should be used in concert with other 

information on the site. The risk assessment also identifies site or Iand use conditions that 

present unacceptable risks. The results of the risk assessment identify contaminants and 

exposure pathways contributing the greatest risk to the receptor population. From this 

information, recommendations for future activities at the site can be made such that public health 

is protected. 

* 

i.J 

This evaluation focuses most strongly on the baseline conditions at the site. However, 

the results of this study will help decision makers focus on the areas, contaminants, media, 

pathways and receptors of greatest concern at the site, thereby helping to identify future remedial 

alternatives for the site. 
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2.0 HUMAN HEALTH EVALUATION 

W 2.1 Methodology 

The methodology is structured utilizing the most current methods accepted by the EPA 

in the Interim Final Risk Assessment Guidance for Superfund, Volume I (Human Health 

Evaluation Manual - Part A) (1989). Where assumptions are made, they are realistic but 

conservative, i.e., protective of human health. In keeping with accepted practices for conducting 

such assessments, all assumptions are carefully discussed and an assessment made of the 

uncertainty associated with the overall health risk estimates. 

* 

Following the guidelines accepted by the EPA, the basic components of the human health 

evaluation will be organized and presented as follows: 

2.2 

0 Data Collection; 
0 Data Evaluation; 
0 Contaminant Fate and Transport; 

Exposure Assessment; 
0 Toxicity Assessment; and 

Risk Characterization (including an uncertainty assessment). 

Identification of Chemicals of Potential Concern 

2.2.1 Data Collection 

Key elements of the field investigation program are listed in Table 2-1. The primary goal 

of the field investigation program was to obtain data to: 

Characterize the hydrogeologic regime in the study area, including hydraulic 
properties of overburden deposits; 

Characterize the type(s) of contamination present in the study area; 

Determine areal and vertical extent of contamination in the media sampled; 

0 

0 
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0 

0 

Identify pathways of contaminant migration; and 

Characterize the nature and extent of contaminant migration. 

The field investigation activities were completed between October 1990 and April 1991. Results 

of these activities are presented in the Remedial Investigation (RI) Technical Report (TRC, 

1991). 

A Radiological Characterization Study required for NRC license renewal has been 

conducted by SMC for submittal (IT/PS-92-106, April 1992). The purpose of the Radiological 

Characterization Study is to determine the extent of radiological contamination at and around the 

facility. The results of the Radiological Characterization Study and radiological sampling and 

analyses from wells under the ACO will be included in appendices of the final RI report and in 

the Feasibility Study for the site. 

2.2.2 Data Evaluation 

As detailed .in the RI report (TRC, 1991), SMC has been operating at the Newfield, NJ 

facility since 1955. Past raw materials and production processes include: chromium oxide and 

chromium metal production, vanadium pentoxide and ferrovanadium production, uranium oxide, 

thorium oxide, and ferrocolumbium and columbium nickel production. Field studies have 

revealed the presence of numerous organic and inorganic contaminants in the soils, surface 

water, sediments and ground water. 

In order to organize the data into a form manageable and appropriate for the baseline 

health evaluation, the following steps were followed during the data evaluation process as 

described by EPA (1989): 

1) Gather and sort all data by medium (Le. surface soil, ground water); 
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2) Evaluate methods of analysis; 

3) 

4) 

5) Evaluate blank data; 

Evaluate the sample quantitation limits; 

Evaluate the data qualifiers and codes; 

6) Evaluate tentatively identified compounds (TIC’S); 

7) Evaluate background data; 

8) Develop data sets by medium; and 

9) Develop a set of chemicals of potential concern from the entire data set. 

Briefly, the specific methods used for the SMC site include the following, which correlate 

with the previously described steps. 

1) All analytical data was initially sorted by media (surface soil, subsurface soil, 
sediments, surface water, ground water and air); 

‘W’ 
An evaluation of analytical methods was not considered to be necessary as all data 
used in the quantitative analysis was analyzed by =A’s Superflund Contract 
Laboratory Program (CLP) procedures. Note: Due to a miscommunication with 
the laboratory pei$orrning the total chromium and hexavalent chromium 
determinations in soil, all samples‘ Were extracted using a 24-hour cold water 
extraction followed by a colorometric analysis, rather than use of the requested 
alkaline digestion method. A technical agreement was reached between 17RC and 
NJDEPE that only samples with total chromium results greater or equal to 100 
mg/kg needed to be reanalyzed using the alkaline digestion method. Thus, the 
data set for chromium V in this risk assessment consists of alkaline digestion 
method results, where available, and water leach method results, where alkaline 
digestion method results are not available; 

3) Unusually high sample quantitation limits (SQL‘s) were not commonly reported 
in any of the matrices analyzed. This indicates that in most cases, matrix or 
chemical interferences in the analytical determinations did not cause a loss of 
sensitivity at this site. One-half of the SQL was used for a non-detectable reading 
if there was evidence that the chemical is present in that medium. However, for 
non-detects where it appeared more likely that the chemical could be present at 
a value greater than 1/2 the SQL, the entire SQL was used. The decision to use 
the full SQL or 1/2 the SQL was based upon extent and degree of contamination 
within each medium and potential for migration between media. If a chemical 
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was not detected in a single medium, transport and fate information was used to 
determine if its presence in related media should dictate that it be included in the 
analysis of this apparently non-impacted medium; 

* 

4) Data validation qualifiers were assessed during the data evaluation process. As 
indicated in EPA guidance (EPA, 1989), data qualified with U, J or UJ quaLifiers 
were used in the quantitative risk assessment when appropriate. Not-detect values 
were not ignored based on the presence of "hits" within the same media; 

Field and laboratory blanks were used to segregate actual site contamination from 
cross contamination from field or laboratory procedures. As indicated in EPA 
(1989), sample results were considered positive only if concentrations exceeded 
ten times the concentration of a common laboratory contaminant in a blank, or 
five times the concentration of a chemical that is not considered a common 
laboratory contaminant. (Note: As requested by NJDEFE, an evaluation of the 
variance between EFA (1989) and NJDEPE policies with regard to target 
compounds detected in blank samples has been included in Section 2.7.3 - 
Uncertainty Assessment; 

5 )  

6) Tentatively identified compounds (TICs) were reported infrequently in surface and 
subsurface soil samples across the site. TICs were detected at 100-1000 mg/kg. 
Elevated levels of TICs were identified in soil boring 93 (SB-93) (tentatively 
identified as an organic acid at a concentration of 20,000 ug/kg) and SB-44 
(tentatively identified as sulfur at a concentration of 30,000 ug/kg). Due to the 
uncertainty associated with the quantitative and qualitative nature of these TICs, 
a quantitative assessment of risk associated with exposure was not included in this 
assessment; 

7) Background soil sampling locations were identified for this site. Surface soil 
samples 58, 59, and 60 (RA-58, RA-59 and RA-60) were collected from the 
northwest portion of the site and used as reference points. National background 
levels (USGS, 1984) were akro used as a screening method to evaluate non-site 
related chemicals or commonly encountered naturally occurring chemicals in soil. 
Neither site-specijtc background or nutionul background levels were used to 
eliminate naturally occurring inorganics from the risk assessment. Monitoring 
well 14s (SC-14s) and 3D (W-3D) are located upgradient of the site, and were 
used as an indication of background ground water conditions. Due to the 
intermittent nature of the Hudson Branch at upstream locations, it was not 
possible to accurately determine background or reference points; and 

8) Tables 2-2 through 2-5 provide the chemicals and concentrations sampled in 
surface soils, subsurface soils, surface water and ground water, respectively. 
Surface runoff sample data were not included in the quantitative assessment 
because the four runoff samples were collected from major drainage pathways 
(near their off-site discharge points) during a heavy rainfall and, therefore, were 
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not considered to be representative of normal surface water runoff. Sediments 
were not included in this assessment as the nature and extent of contamination 
was not materially different from soils. Air sampling data was not utilized in the 
risk analysis based on a short timeframe of sample collection (within a single 
season). 

2.2.3 Field Investigation Summary 

The following discussion provides a summary of the field investigation activities which 

took place between October 1990 and April 1991. Complete details of the field investigation 

are provided in the Remedial Investigation Technical Report (TRC, 1991). This section serves 

only as a summary of these activities. Volatile organic compounds and metals (inorganics) were 

the primary contaminants detected in environmental media at the SMC facility. 

In evaluating detected contaminant levels, they were compared against available 

regulatory action levels. For soils and sediments, contaminant levels were compared to New 

Jersey Interim Soil Action Levels (referred to hereafter as action levels). For ground water 

samples, Contaminant levels were compared to federal and New Jersey Maximum Contaminant 
W 

Levels (MCLs). Surface water contaminant levels were compared to New Jersey Water 

Pollution Control Act (NWPCA) Maximum Values of Protection of Aquatic Life (Freshwater) 

and federal MCLs. Air monitoring results were compared to federal Acceptable Ambient Levels 

(AALs) ,  A summarized discussion is presented in this risk assessment report for informational 

purposes only. The Remedial Investigation Technical Report (TRC, 1991) contains a complete 

discussion of contamination at the SMC facility. 

It should be noted that "action levels" provide an initial means for the evaluation of 

contaminant levels and areas of potential concern. It is necessary to evaluate the detected 

contaminant levels and associated potential risks to human health and the environment with 

'W' 
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respect to site-specific land use conditions and exposure pathways. These activities are 

conducted in this comprehensive baseline risk assessment, in accordance with NJDEPE and 

USEPA guidance. 

- 

u 

For each environmental media sampled, a discussion of the contaminant types detected, 

the environmental distribution of contaminants, and a comparison of detected levels to regulatory 

action levels is presented below. Tables 2-2 through 2-5 summarize the analytical data for 

contaminants in surface soil (0-2’ depth), subsurface soil (test pits and borings greater than 2’ 

depth, but no deeper than 12’), surface water and ground water, respectively. This information 

is presented to provide the reader with an overview of site contamination and to present the 

calculated representative site exposure point concentrations as used in each exposure scenario. 

. 

Comparisons to site background were also presented when appropriate, and are discussed in 

Section 2.3 of this report. 

Soil Samdes - Soil samples collected from surface soils, test pits and soil borings at the 

SMC facility primarily exhibit inorganic compounds. Volatile organic, semi-volatile organic, 

and PCB compounds were detected in soil samples but at levels which do not exceed New Jersey 

Interim Soil Action Levels. DDT was detected in two soil boring samples at levels of 26 

milligrams/kilogram (mg/kg) and 31 mg/kg, which exceed the New Jersey Interim Soil Action 

Level of 1-10 mg/kg for DDT. 

Inorganics were detected most frequently at levels exceeding New Jersey Interim Soil 

Action Levels. The presence of individual inorganic compounds is discussed below: 

Beryllium (range of detection 0.08-6.01 mg/kg; action level 1 mg/kg) was detected at 
152 locations (out of a possible 192 locations) (Tables 2-2 and 2-3) and was detected 66 
times in soil samples (53 times in near-surface soil samples) at levels exceeding the 
action level of 1 mg/kg. The maximum detected concentration of beryllium was 60.1 
milligrams/kilogram (mg/kg), detected in a surface sample collected in the southwestern 
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portion of the Undeveloped Plant Property, along the observed floodplain of the Hudson 
Branch. Other areas exhibiting elevated beryllium levels (with maximum detected level 
of beryllium noted) include the Lagoon Area (19.4 mg/kg), the Railroad Siding Area (20 
mg/kg), and along the eastern and western sides of the By-products Storage Area (29.3 
mg/kg and 22.5 mg/kg, respectively). Each of these elevated levels were detected in 
surface soils. 

* 

Chromium (range of detection 1.5-5,870 mg/kg; action level 100 mg/kg) was detected 
at 185 locations (out of a possible 192 locations) (Tables 2-2 and 2-3) and was detected 
at concentrations exceeding the action level of 100 mg/kg a total of 41 times (35 times 
in near-surface soil samples). The maximum detected concentration of total chromium 
was 5,870 mg/kg, detected in a surface sample collected in the southwestern portion of 
the Undeveloped Plant Property, along the observed floodplain of the Hudson Branch. 
Other areas exhibiting elevated total chromium levels (with maximum detected 
concentrations noted) include the Department 106 Area (2,280 mg/kg), the Department 
102 Area (1,630 mg/kg), the Railroad Siding Area (260 mg/kg), and along the eastern 
and western sides of the By-products Storage Area (176 mg/kg and 473 mg/kg, 
respectively). Each of these elevated levels were detected in surface soils. 

. 

Nickel (range of detection 153 ,360  mg/kg; action level 100 mg/kg) was detected at 142 
locations (out of a possible 192 locations) (Tables 2-2 and 2-3) and was detected at 
concentrations exceeding the action level of 100 mg/kg a total of 29 times (26 times in 
near-surface soil samples). The maximum detected concentration of nickel was 3,360 
mg/kg, detected in a surface sample collected in the southwestern portion of the 
Undeveloped Plant Property, along the observed floodplain of the Hudson Branch. Other 
areas exhibiting elevated nickel levels (with maximum detected concentrations noted) 
include the Lagoon Area (912 mg/kg), the Railroad Siding Area (339 mg/kg), and along 
the eastern and western sides of the By-products Storage Area (530 mg/kg and 1,110 
mg/kg, respectively). Each of these elevated levels were detected in surface soils. 

Vanadium (range of detection 3.1-12,100 mg/kg; action level 100 mg/kg) was detected 
at 188 locations (out of a possible 192 locations) (Tables 2-2 and 2-3) and was at 
concentrations exceeding the action level of 100 mg/kg a total of 81 times (62 times in 
near-surface soil samples). The maximum detected concentration of vanadium was 
12,100 mg/kg, detected in a surface sample collected in the southwestern portion of the 
Undeveloped Plant Property, along the observed floodplain of the Hudson Branch. Other 
areas exhibiting elevated vanadium levels (with maximum detected concentrations noted) 
include the Department 106 Area (1,190 mg/kg), the Lagoon Area (3,950 mg/kg), the 
Railroad Siding Area (4,110 mg/kg), the Tank T12 Area (1,810 mg/kg), and along the 
eastern and western sides of the By-products Storage Area (3,990 mg/kg and 4,750 
mg/kg, respectively). Each of these elevated levels were detected in surface soils. 

In addition to these inorganics, several other metals were detected at levels exceeding 

action levels, although less frequently than those discussed above. These metals and the 

'd' 
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frequency with which they were detected at concentrations exceeding action levels include 

antimony (1 time), barium (6 times), lead (1 time), cadmium (1 time), and selenium (1 time). 

They were detected in the same areas (as identified above) in which other inorganics exceeded 

action levels. The lead exceedance in the sample was not from the background location. Total 

detection frequencies for these metals in soils include antimony (31/192), barium (189/192), lead 

(190/192), cadmium (12/192) and selenium (25/192) (Tables 2-2 and 2-3). 

' 

4 

. 

Surface Water Samples - Surface water samples included five water samples collected 

from the Hudson Branch, as well as four runoff samples collected during a rainfall event from 

major drainage pathways (near their off-site discharge points). Volatile organic and semi-volatile 

organic compounds were detected infrequently in surface water samples (Table 2-4), and at 

levels which do not exceed NJWPCA levels or federal MCLs. Pesticide/PCB compounds were 

not detected in surface water samples. As with the soil samples, inorganic contaminants were 

typically detected in surface water samples at levels exceeding regulatory action levels. Total 

chromium and lead levels (detected at maximum levels of 8,520 micrograms per liter (ugh) and 

1,240 ug/l, respectively) exceeded regulatory levels (50 ug/l and 0.75 ugh, respectively) at seven 

sample locations each, beryllium (detected at a maximum level of 468 ug/l) exceeded the 

regulatory level (5.3 ug/l) at four sample locations, and nickel (detected at a maximum level of 

618 ug/l) exceeded the regulatory level (56 ug/l) at three locations. The highest levels of 

inorganics were generally detected at runoff sample locations, with concentrations generally 

decreasing as a function of distance downstream of the SMC facility. 

'L,' 

Stream Sediment Samples - Five sediment samples were collected from the Hudson 

Branch. Volatile organic, semi-volatile organic, and pesticide/PCB compounds were detected 

in the samples, but at levels which do not exceed action levels. Again, inorganic compounds 
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were commonly detected at levels exceeding action levels. Beryllium, total chromium and 

vanadium action levels (1 mg/kg, 100 mg/kg, and 100 mg/kg, respectively) were exceeded in 

' 

'-/ 

each of the sediment samples. Antimony was detected in four of the five samples at levels 

greater than the action level of 10 mg/kg. In general, the highest levels of inorganics were 

detected in sediment sample SD02, which was collected south of the lagoon areas on the SMC 

facility. While inorganic concentrations generally decreased with distance downgradient of the 

SMC facility, a slight increase was observed in the sediment sample collected at the most 

downgradient sampling point (SD05). 

Ground Water Samples - Two rounds of ground water sampling were conducted: the first 

in December 1990 and the second in April 1991. Sampling locations changed between sampling 

rounds, with 52 samples collected in the first round and 39 collected in the second round. In 

addition to the variations in the well locations sampled, the ground water extraction wells which 

are used for SMC's current ground water pump and treat system varied from one sampling - 
round to the next. Prior to the December sampling event, SMC was pumping primarily from 

recovery wells IW2 and SC6D. On January 21, 1991, SMC modified the pumping strategy to 

increase the extraction of ground water from the lower Cohansey Sand, including ground water 

extraction at wells RIW2, RW6D and W9 and modification of extraction rates at wells IW2 and 

SC6D. The modified pumping program could be partially accountable for variations in detected 

contaminant concentrations at monitoring wells between sampling rounds. Specifically, the 

addition of ground water extraction at the location of recovery well W9 could impact the 

contaminant concentrations detected at wells A and SC22D. 

Volatile Organics - Trichloroethene (TCE) was the volatile organic compound most 
commonly detected at levels exceeding MCLs. In the first round, the MCL for TCE (1 
ug/l) was exceeded in 23 of 27 well samples, while in the second round it was exceeded 
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in 23 of 33 samples. In shallow wells screened in the upper Cohansey sand, the highest 
levels of TCE in each sampling round (120 ug/l and 840 ug/l, respectively) are detected 
in the general location of the Former Manpro-Vibra Degreasing Unit. Lower levels (5 
to 55 ug/l) are detected downgradient to the southwest, extending to the northeast portion 
of SMC's 7.5 acre parcel. In the lower Cohansey Sand, maximum concentrations of 
TCE were detected in the first sampling round south of the Lagoon Area (70 ug/l) and 
to the southwest, with a "hot spot" detected in the northeast corner of SMC's 7.5 acre 
parcel (330 ug/l). During the second sampling round, maximum TCE concentrations 
shifted west, from south of the Lagoon Area (35 ug/l) to the southwest portion of the 
Undeveloped Plant Property (120 ug/l). The "hot spot" previously identified in the 
northeast portion of the 7.5 acre parcel was confiied by the second round of sampling 
(430 ugh). 

Other volatile organics were detected at levels exceeding MCLs at a much lower 
frequency (1 to 4 times per sampling round), including 1,l-dichloroethene, 
1 ,2-dichloroethene (total), benzene, toluene, and xylene. In both rounds, benzene, 
toluene and xylene were detected in well SC23S, which was located adjacent to an 
underground storage tank location. Methylene chloride and acetone, common laboratory 
contaminants, were typically detected in ground water samples but were also detected in 
laboratory blanks, indicating their presence may be associated with laboratory 
contamination. ' 

Semi-volatile Organics - No semi-volatile organic compounds were detected in either 
sampling round at concentrations exceeding MCLs. 

Pesticide/PCBs - No pesticides/PCBs were detected in the fust sampling round. 
Pesticides/PCBs were not analyzed for in the second round (agreed to by NJDEPE). 

Inorganics - Filtered and unfiltered ground water samples were collected for inorganics 
analysis during the first sampling round. Major anion and cation analysis was also 
conducted on 15 first round samples to be used in conjunction with Eh and pH data to 
determine the valence state of chromium in the ground water. Only unfiltered samples 
were collected during the second round of sampling, and only unfiltered samples were 
used in this risk assessment. 

In general, total chromium and lead were the inorganics most commonly detected above 
MCLs during the first sampling round, while total chromium and antimony were most 
commonly detected above MCLs during the second sampling round. The major anion 
and cation analysis indicated that chromium exists primarily in a trivalent state in the 
ground water. Although some variability was found, comparison of filtered and 
unfiltered ground water sample analyses indicated that soluble inorganics are present in 
the ground water, with metals concentrations in filtered samples typically at similar 
concentrations to those detected in unfiltered samples. The extent of chromium and other 
inorganics in the ground water based on unfiltered ground water samples is discussed in 
detail below. 

2-10 



Total Chromium - During the first sampling round, total chromium was the inorganic 
most commonly detected at levelsexceeding the MCL (100 ugh). Hexavalent chromium 
was also commonly detected, although no MCL has been established for hexavalent 
chromium. Total chromium was detected in the upper Cohansey Sand beneath the 
Manufacturing Area at concentrations ranging to 20,800 ug/l in the first round, with 
concentrations generally decreasing to the southwest. An elevated concentration (1 1,700 
ug/l) was detected in a well located near the pumping wells, southwest of the facility. 
Lesser concentrations (1,180 ug/l and 368 ug/l) were detected further southwest of the 
pumping wells. In the second round of sampling, total chromium in the upper Cohansey 
Sand was detected at a maximum level of 7,960 ug/l beneath the Manufacturing Area, 
ranging to 5,190 ug/l in the area of the pumping wells. Total chromium levels did not 
extend as far to the southwest as they did in the first sampling round. 

* 

In the lower Cohansey Sand, total chromium levels ranged to 108,000 ugh, detected at 
a well located just south of the Lagoon Area. Concentrations decreased to the southwest, 
generally mirroring the southwestern extent of total chromium in the upper Cohansey 
Sand in the first sampling round, although detected levels of total chromium in these 
areas were higher in the lower sands (12,600 ug/l and 26,400 ug/l compared to 1,180 
and 368 ug/l). In the second sampling round, the maximum total chromium level was 
again detected south of the Lagoon Area (62,000 ug/l). The southwestern extent of total 
chromium also mirrored that identified in the shallow sands, with concentrations in the 
lower sands (12,600 ug/l) exceeding those detected in the upper sands (956 ug/l). 

Hexavalent Chromium - For hexavalent chromium in the upper Cohansey Sand, first 
round sampling results indicated the highest detected level (26,400 ugh) was located just 
west of the Lagoon Area, with a second area of elevated concentration (10,600 ug/l) 
located west of the By-product Storage Area. The contaminant plume extends to the 
southwest, but not to the same extent as total chromium was detected during the same 
sampling round. During the second sampling round, detected hexavalent chromium 
levels decreased in the By-product Storage Area (2,100 ugh). The wells located west 
and southwest of the Lagoon Area (IWC2, Layne and K wells) exhibiting elevated 
hexavalent chromium levels (26,400 ug/l, 19,900 ug/l and 15,100 ug/l, respectively) in 
the first sampling round were not resampled during the second round; however, a well 
adjacent to the Layne well (well B) exhibited only 1,600 ug/l hexavalent chromium 
during the second round. Hexavalent chromium levels downgradient to the southwest 
remained relatively constant in the second round, with the maximum detected 
concentration (13,000 ug/l) located in the area of the pumping wells. 

Hexavalent chromium in the lower Cohansey Sand was detected at the highest level 
(60,900 ug/l) in the southwestem portion of the Undeveloped Plant Property, with 
concentrations extending to the southwest and increasing slightly at a well located in the 
northeast portion of SMC’s 7.5 acre parcel. The southwest extent of the plume generally 
agrees with the extent of the total chromium plume determined during first round 
sampling. In the second round of sampling, the maximum level of hexavalent chromium 
(69,000 ugh) was detected south of the Lagoon Area, extending west and southwest, 
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although not into SMC's 7.5 acre parcel. The extent of hexavalent chromium mirrors 
the extent of total chromium measured during the same sampling round. 

* 

Other Inorganics - Lead was detected in ground water at levels exceeding the MCL (5 
ug/l) 16 times during the fvst sampling round and 10 times during the second sampling 
round. Lead concentrations in ground water also exceeded the Federal Safe Drinking 
Water action limit for lead of 15 ugll. These exceedlulces occurred 12 times during the 
Jrst sampling and 5 times during the second sampling round. The highest level of lead 
(137 ugh) was detected at an upgradient shallow well location (W3S). Shallow wells in 
the northwestern portion of the facility, near the locations of the Railroad Siding Area 
and Underground Storage Tanks also exhibited relatively high levels of lead (49 to 
84 ug/l). MCLs were also exceeded in wells screened within the lower Cohansey Sand, 
with concentrations generally decreasing to the southwest for both the lower and upper 
sands. Second round results generally confumed the lead levels detected in the fust 
round. 

Antimony was detected in ground water at levels exceeding the MCL (10 ug/l) 12 times 
during the first sampling round and 18 times during the second sampling round. During 
both sampling rounds, maximum levels (2,140 ug/l and 1,340 ug/l) were detected south 
of the Lagoon Area in well SC22D. A well located in the northeast portion of SMC's 
7.5 acre parcel (Iw2 - screened from 40 to 70 feet), which was sampled only during the 
fvst sampling round, exhibited 573 ug/l antimony, indicating a potential "hot spot". A 
well located approximately 300 feet northeast of IW2, SC4D, exhibited antimony at 258 
ug/l during the first round and 272 ug/l during the second round. Downgradient wells 
located to the southwest exhibited lesser concentrations of antimony (19 to 45.7 ug/l), 
although these levels did exceed the MCL. 

Other inorganics detected at levels exceeding their associated MCL at frequencies of 1 
to 4 times per sampling round include arsenic, beryllium, cadmium, mercury, nickel, and 
selenium. 

Included in the ground water investigation was the sampling of a monitoring well, 

SC23S, which had been installed downgradient of an inactive underground storage tank which 

previously held unleaded gasoline. The analytical data from monitoring well SC23S indicated 

that a discharge of fuel products had occurred. The Closure Plan and DICAR have been 

submitted to, received and approved by the NJDEPE for closure of the leaking tank near well 

SC-23s (NJDEPE, 1992). 
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Table 2-5 presents a summary of ground water contaminant concentrations for monitoring 

wells SC-22, SC-13, D and W2. These wells were chosen as representative of potential 

contaminant migration to private wells located to the south of the SMC facility and, therefore, 

outside of the well restriction area. Comparison of contamination in these wells to upgradient 

water quality is presented in Table 2-5. 

' 

L..l 

Air Samdes - A total of 72 aiddust samples were collected during twelve sampling 

events at the SMC facility. Titanium was the only metal species detected at a concentration 

exceeding federal Acceptable Ambient Levels (AALs), and it was detected at these levels at one 

sample location in only two (2) of twelve (12) sampling events. No site-specific air criteria for 

metal species have been developed by NJDEPE for the SMC facility. 

A review of the meteorological and chemical concentration data indicates variability in 

contaminant levels, which would be expected given the various meteorological conditions under 

which the monitoring occurred, as well as a relative consistency between the areas in which the 

highest particulate concentrations were detected and potential upgradient source areas, depending 

on the wind conditions on a particular day. Based on the air monitoring results, it is likely that 

particulate sources are not collocated and that particulate source locations are variable based on 

ongoing site operations (especially material storage activities within the By-Products Storage 

Area). 

d 

&/dust sample results were not used in this risk assessment for the following reasons: 

Air/dust samples were taken under non-operational conditions at the SMC facility; 

Air/dust samples were taken over a twelve-week period which may not be 
representative of annual dispersion events; 

0 . Contribution of source areas (in particular, material storage in the By-products 
Storage Area) can not be readily separated from surface contaminant erosion; and 
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0 Scenarios of most concern which addresses exposure to fugitive dust constructed 
for this risk assessment include events involving activities on-site rather than 
non-operational conditions. 

Fugitive dust modeling was used to evaluate dispersion of suficial contaminants at the 

SMC facility (EPA, 1988). This approach is highly conservative in that concentrations of 

modeled suspended contaminants are greater than monitored suspended contaminants. 

2.3 Contaminant Fate and Tranmort 

This section of the risk assessment evaluates the fate and transport of contaminants 

associated with the site and provides an indication of future contaminant movement. Section 

2.2.3 outlines the occurrence of contamination across the site in surface soil, subsurface soil, 

and ground and surface water. Observed contamination consists mainly of numerous inorganics 

in the surface and subsurface soils, ground water and surface water, and VOCs in the ground 

water. 'e' 

. I 8  

2.3.1 Potential Routes of Migration 

To determine the fate of contaminants of potential concern at the site, information on the 

physical/chemical and environmental fate properties was collected for site Contaminants. This 

information is presented in Table 2-6 for selected contaminants of concern. Several of the 

environmental media studied have the potential for off-site migration, primarily surface soils and 

ground water. Subsurface soils are not likely to be at risk of transport off-site unless exposed 

by excavation. Although the subsurface soils contain several chemicals of concern, the mode 

of transport of the chemicals would be primarily through leaching and ground water transport. 
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Contaminants in surface soils can migrate or be carried from the site by surface runoff 

(resulting from prekipitation), in the form of fine particulates sorbed to windblown dust, and by 

users of the site via vehicle tires, shoes, etc. In addition, contaminants can move from the 

surface soils (leaving the soils in place) through leaching by jnf'iltration of precipitation and 

transport by ground water, and volatilization to ambient air. Finally, transport of contaminants 

to plants or animals which may potentially be consumed by humans is a possible route of 

migration. 

The sampling results have demonstrated that ground water has been impacted by the site 

thus presenting a possible migration path for contaminants which have leached downward 

through soils. In accordance with NJS 40:63-52, et seq., the City of Vineland has designated 

an area of the city as an aquifer exclusion zone, requiring mandatory connection with public 

water systems and sealing of domestic and supply wells. Thus, migration off the site via 

production wells is not occurring. 

I 

2.3.2 Contaminant Distribution and Observed Migration 

The following section examines contaminant presence across the site, (also discussed in 

Section 2.2.3), in combination with the migration pathways to provide an understanding of 

contaminant persistence and migration at the site. The discussions below are presented with 

respect to individual contaminants or contaminant groups. Contaminants observed in the 

environmental samples collected from the site include inorganics, volatile organic compounds, 

semi-volatile organic compounds and pesticides/PCBs. 
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Inorganic Analytes 

Many metals have an affinity for soils (particularly clay particles and organic matter in 

soils) which reduces their mobility. Under extremes of pH, some metals can be rendered 

mobile. The presence of the inorganic analytes, particularly the naturally occurring elements, 

must be examined in the context of site background concentrations, as presented in Table 2-2. 

The analytes which appeared elevated above site background surface soil levels in one or more 

samples are: aluminum, antimony, arsenic, barium, beryllium, cadmium, cobalt, copper, 

chromium, iron, manganese, lead, mercury, nickel, selenium, silver, vanadium, cyanide, boron, 

niobium, strontium, titanium and zinc. The analytes which appeared elevated above site 

background in subsurface soil samples include aluminum, antimony, arsenic, barium, beryllium, 

cadmium, cobalt, copper, chromium, lead, manganese, nickel, selenium, silver, vanadium, 

boron, titanium and zinc. 

>4 All inorganics with the exception of antimony (l/lO), selenium (2/10), silver (l/lO)? 

cadmium (l/lO)? mercury (3/10) and cyanide (3/10) were widespread in ground water samples, 

suggesting migration has occurred from soils. Comparison of inorganic concentrations in ground 

water on-site to upgradient concentrations (monitoring well SC-14s and W-3D) indicates that a 

general trend of elevated concentrations occurs for all inorganics with the exception of zinc. 

Detailed analysis of the ground water results indicates that inorganic contamination exists 

beneath the SMC facility, extending in a general plume to the southwest. While chromium is 

the major inorganic contaminant in the south-westerly plume, beryllium, nickel and vanadium 

levels are also significantly elevated, suggesting movement of these analytes in the ground water. 

Further evidence of the potential migration of inorganics off-site was indicated in the five 

surface water (SW) samples collected from the Hudson Branch (SW-1 through SW-5) and the 

W 
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four runoff samples collected south of the SMC facility (SW-6 through SW-9). Aluminum, 

barium, beryllium, chromium, copper, manganese, nickel, vanadium, zinc and fluoride were 

detected in these samples, with concentrations genedy  decreasing as a function of distance 

from the site, again suggesting movement of these analytes in the stream. 

- 
, Ll' 

Analysis of stream sediments taken from the Hudson Branch also support the off-site 

migration of inorganic contaminants, showing a general decrease in contamination with distance 

downstream. However, there was a slight increase in sediment inorganic levels in sediment 

sample 05 (SD-05), the sampling point located the greatest distance from the SMC site. This 

suggests that there may be an additional off-site source of inorganic contamination. 

Volatile Organic Compounds 

In general, volatile organic compounds (VOCs) were detected infrequently, with some 

exceptions (e.g., trichloroethane (1 1/14), tetrachloroethane (7/14) and toluene (5/14) in surface '- 

soil; trichloroethene (10/38) and acetone (9/38) in subsurface soil), and at low concentrations 

in soils on-site. VOCs were not detected in ground water with the exception of trichloroethene 
. I t  

(2/7) and tetrachloroethene (1/7). Only three VOCs were detected in surface water, each at a 

frequency of 1/5 (chloromethane, 1,2-dichloroethene and trichloroethene). These VOCs were 

detected at sampling point SW-4, which is downgradient of the SMC facility, suggesting either 

migration of the VOCs or an off-site contamination source. 

The principal mechanism for the natural removal of aromatic VOCs is through 

volatilization (EPA, 1979). Vapor pressures (@ approximately 20oC) of the VOCs of concern 

range from 7 mm Hg (ethylbenzene) to 1011 mm Hg (chloromethane) and Henry's Law 

Constants range from 2.74 x atm-m3/mol (2-butanone) to 1.11 x atm-m3/mol 

'\e 
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(chloromethane) (see Table 2-6 for PhysicaVChemical and Environmental Fate Properties). The ' 

i/ role of biodegradation in the natural attenuation of these compounds is compound specific. 

Ranges of half lives of VOCs in surface water tend to be short (1-2 weeks) with a few 

exceptions. Similarly the role of adsoption is compound specific (e.g. acetone has little 

tendency to be retained by soils); the amount adsorbed is highly related to the amount of organic 

carbon in the soil and is represented numerically by the organic carbodwater partition 

coefficient 6). The compounds with higher K, (e.g., ethylbenzene) would be preferably 

- 

partitioned to organic matter in soils and thus would be less likely to be leached from the soils 

and transported to the ground water. Some aromatic hydrocarbons are highly mobile. Benzene, 

for example, has a moderate solubility (1750 mg/l), low K, (83 mVg) and short half life (1-6 

days in surface water). Therefore, benzene, because of its tendency to volatilize and biodegrade, 

would be mobile but would not be expected to be very persistent in the environment. 

Conversely, xylenes, with their lower solubilities (198 mg/l) and higher K, (240 mug), would 

not be as mobile as benzene, but would be more persistent in the environment as they would 

tend to sorb to soil particles. Examples of VOCs identified in the surface soil samples included 

tetrachloroethene, trichloroethene and toluene, probably as a result of their relatively high K,, 

low water solubility and low vapor pressure. 

u 

Subsurface soils contained many VOCs; primarily at low concentrations. Subsurface soils 

showed the greatest pattern of occurrence of VOCs of the four medii sampled. VOCs detected 

most frequently and at the greatest concentration in subsurface soils include acetone and 

trichloroethene. In general, these contaminants are only moderately mobile in soils, and their 

presence in subsurface soils may be enhanced by past site practices. Based on the mobility, 
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vapor pressure, water solubility and potentially, site practices, of these VOCs, it is not unusual 

that increasing patterns of detection were found in subsurface soils as compared to surface soil. 

Four monitoring wells were used in this risk assessment. One sample was taken from 

each well during round one and one sample was taken from three of these wells for round two, 

+ 

for a total of seven samples. Only two VOCs were detected in ground water samples. 

Trichloroethene was detected in 2 of 7 samples at concentrations of 35 mg/l and 70 mg/l 

(SC-22D). Therefore, TCE was detected in the same well during both the first and second 

rounds of sampling. Tetrachloroethene was detected in 1 of 7 samples at a concentration of 1 

mg/l. The chemidphysical and environmental fate data indicate that these hydrocarbons have 

the potential to migrate downward in soils to ground water. 

Ground water beneath the site exits the site primarily to the southwest both as shallow 

and deep ground water. Contamination present in downgradient monitoring wells SC-2D, 

SC-21s and SC-21D is considered to be indicative of potential migration of contaminants in 

ground water off-site. Examination of patterns of VOC occurrence in these wells (both shallow 

and deep) indicates that some migration of VOCs, in particular trichloroethene, may be 

occurring. The presence of trichloroethene in the stream sediment sample SD-5, located farthest 

downstream from the SMC facility, suggests another source of contamination off-site. 

Semi-volatile Organic ComDounds 

The semi-volatile organic compounds were identified primarily in soils sampled on-site. 

The semi-volatile organic compounds, particularly the PAHs, are persistent in the environment 

due to their complex chemical nature. Some of the lighter PAHs (fewer aromatic rings) would 

be subject to biodegradation or volatilization, but the chemical persistence generally increases 

0 
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with increasing number of aromatic rings. Semi-volatile organic compounds are generally 

characterized by high boiling point, low vapor pressure, and low solubility (except phenols) 

(Table 2-6). 

’ 

d 

The semi-volatile organic compounds will be divided into the following groups for 

discussion: polynuclear aromatic hydrocarbons (PAHs) and naphthalene, phenols, and 

phthalates. 

Polynuclear aromatic hydrocarbons (PAHs) were infrequently detected in surface and 

subsurface soils on-site with the most frequent detection occurring for fluoranthene (9/34 in the 

subsurface soil). No PAHs were detected in ground water or surface water. PAHs generally 

have a very low solubility (C4.0 mg/l). The K,’s of PAHs are generally greater than 2,500 

mug, with many greater than 100,000 mug. This indicates that PAHs readily adsorb to organic 

carbon in soils, and most likely accounts for the lack of contamination in ground water samples. 

‘b However, there is an indication that PAHs can migrate off-site as evidenced by the presence of 

fluoranthene, pyrene, benzo(b)fluoranthene and chrysene in stream sediments, particularly from 

sampling point SD-04, located downstream from the SMC site. The route of migration is most 

likely due to surface runoff during storm events. 

Phenols and phenol compounds were rarely detected in any of the media sampled. 

Phenols and phenol compounds are generally more soluble in water than other semi-volatile 

organic compounds and display a relatively low volatility (the vapor pressure of phenol is less 

than the aromatic hydrocarbons). Based on the relatively low K, and high solubility of phenols, 

they would not tend to adsorb to soils’ organic matter; but would tend to leach from soil into 

ground water. Only phenol and pentachlorophenol were detected in surface soil, while phenol, 
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2,4,5-trichlorophenol and pentachlorophenol were detected at a frequency of only 5% in * 

LJ subsurface soil. 

Phenols were not detected in ground water or surface water. However, phenol was 

detected in stream sediments at sampling points SD-01 and SD-04, and pentachlorophenol was 

detected at sampling point SD-01. It is unclear if phenols are migrating off-site, or if there is 

an off-site source of contamination. 

Phthalate compounds were reported infrequently in samples from all environmental media 

collected at the site. Di-n-butylphthalate and bis(2-ethylhexy1)phthalate were detected at < 5 % 

in surface and subsurface soils and in surface drater. It should be noted that phthalates are 

considered to be common laboratory contaminants and are widespread in the environment 

(ATSDR, 1987; ATSDR, 1989). Phthalate esters generally occur in association with other 

semi-volatile organic compounds. They generally exhibit low solubility and high K,, and so 

would not be particularly amenable to water transport. This is somewhat consistent with the site 

data which show the phthalates occur at much greater concentrations in soil samples as compared 

to ground water. Only bis(2-ethylhexy1)phthalate was detected in ground water at 4 mg/l (below 

the detection limit of 10 mg/l) in SC-13D. There is some evidence of migration of phthalate 

compounds since both di-n-butylphthalate and bis(2-ethylhexy1)phthalate were both detected in 

stream sediments at sampling point SD-04. Additionally, di-n-butylphthalate was detected in 3 

of the 4 surface runoff samples collected south of the SMC facility. As indicated previously, 

it is unclear if an off-site source of contamination if present. 

- 
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Pesticides and PCBs 

The pesticide 4,4-DDT was detected in 5 of 34 subsurface soil samples but was not 

detected in surface soil. The PCBs (Aroclor-1248, Aroclor-1254 and Aroclor-1260) were 

detected at least one time in surface soil, while only Aroclor-1260 was detected in subsurface 

soil (1/40). PCBs and pesticides were not detected in ground water or surface water. In 

general, pesticides and PCBs have an affinity for organics in soils (e.g., K, of DDT is 243,000 

mug), which tends to render them immobile. In addition, many pesticides and PCBs are very 

persistent. 

While pesticides and PCBs at the site appear confined to soils, there is some evidence 

that these compounds may be migrating off-site since 4,4-DDE, 4,4-DDD and 4,4-DDT and 

Aroclor-1254 were detected at sampling points SD-01 and SD-04. In addition, it should be 

noted that agriculture in areas surrounding the plant and adjacent to the Hudson Branch, as well 

as other industry in the area, could be off-site sources of contamination. 

2.4 Selection of Chemicals of Concern 

The purpose of the selection process is to idenhB the site-related constituents which are 

likely to contribute signipcantly to the estimates of human health risk. The approach for 

selection of constituents of concern (COCs) included consideration of detection frequency but 

does not include comparison to available background data. A constituent was excluded if it wm 

not detected in the medium of interest. Constituents were excluded if found in less than 5% of 

the samples for the medium (with a minimum of 20 samples). These constituents were excluded 

regardless of whether they were detected in more than 5% of the samples in another medium. 
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(note: The 5% exclusion test is not used if fewer thun 20 samples were collected for the area 

w under consideration.) 

Background samples RA-58, R4-59, and RA-60 were nut used to exclude COCs from the 

risk assessment. Rather, this background data is used to evaluate any naturally occuwing 

inorganics that are associated with elevated cancer risk or non-cancer hazard quotients in the . 
uncertainty analysis. , 

For ground water, COCs were not excluded on the basis of comparison to background 

(upgradient) ground water quality. 

For sugace water, COCs were not excluded on the basis of comparison to concentrations 

upstream. 

Table 2-7 presents the jinal list of COCs selected for inclusion in the risk assessment. 

Td le  2-8presents the list of constituents excluded as COCs in the risk assessment. 

u 

2.5 Exposure Assessment 

2.5. I Development of Exposure Scenarios 

The most critical aspect of a technically sound exposure assessment is the identification 

of exposure routes, together with the identification of human receptors. A portion of the SMC 

site is currently an active industrial facility, and the property is covered with buildings and 

pavement. There is also an undeveloped portion of the site which is partially devoid of any 

ground cover (e.g., vegetation, pavement). Access to the SMC site is restricted at the road by 

a gate and guard. The restricted industrial area is surrounded by a chain link fence, which is 

topped by barbed wire. A portion of the undeveloped SMC site is unrestricted and, therefore, 
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accessible to trespassers. Based on discussions with field personnel, SMC personnel, NJDEPE, 

and a site visit, the following potential current human exposure scenarios were identified: 

' 

d 
Persons having access to the site (Le., nearby residents) may be potential 
receptors (especially children playing on the site). Information from field 
personnel indicates that children do not trespass on the site or do so on a highly 
infrequent basis. 

SMC employees who are required on a daily basis to loadhnload storage material 
on the undeveloped portion of the site (unpaved and unvegetated) would be 
exposed to site contaminants. 

Use of ground water as a potable drinking water or agricultural source is 
restricted. However, residents who live outside of the well restriction area (along 
East Weymouth Avenue) may currentIy be exposed to contaminants in ground 
water. The NJDEPE is currently investigating the presence of residential wells 
in this area. 

Two potential future exposure pathways exist at the site, including: 

Construction of buildings on the site (Le., development of the site as house lots 
or for further industrial development of the site), presenting a potential for 
exposure of construction workers to site contaminants. 

Residential use of the site, presenting a potential for exposure of adults and 
children to site contaminants. 

Each scenario includes a particular potential "receptor population", and a consideration 

of the pathways by which those receptors may encounter contaminants of concern. The values 

and assumptions used for each exposure scenario were prepared in keeping with generally 

accepted values in the discipline of risk assessment; the values are not based on detailed 

time-activity studies, with the exception of current industrial for which activity patterns have 

been established. Specific assumptions and details for each exposure scenario are presented in 

Appendix A. 
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2.5.2 ExDosure Scenarios Addressed in the Health Assessment 

Scenario 1 - Tremassing Scenario (Current) 

Appendix A presents the models for the exposure routes and assumptions associated with 

children trespassing on the unrestricted portion of the site as it currently exists. It is assumed 

that children living within the immediate vicinity of the site may trespass on an infrequent basis 

(30 days per year). Additionally, on days in which children trespass/play on-site, it is assumed 

that all soil ingestion (100 mg/day) for that day occurs on-site and that the ingestion rate for 

surface water is 50 ml/day P A ,  1989). Children are not likely to enter the site on a regular 

basis and without adult supervision before the age of 9 years due to the distance of the site from 

residences. Regular exposures of this nature are not expected beyond the age of 18 years 

because of changes in the use of recreational time. Play activities are expected to involve 

contact with surface soil outside of the fenced industrial area and stream water from the Hudson 

Branch. As a result, they may receive dermal and ingestion exposures to contaminants in soil 

and water. Thus, the following exposure pathways were selected for inclusion in the current 

trespassing scenario: 

Dermal absorption of contaminants in sur$ace soils and suvace water 

Incidental ingestion of contaminants in sug2ace soils and sur$ace water 

Exposure pathways not selected for inclusion in the current trespassing scenario and the 

accompanying rationale for aclusion include: 

D e m l  absorption of contaminants in sediments porn the Hudson Branch 
(sediment samples SD-1 through SD-5). Contaminant type and concentrations 
were not materially dzflerent from sug2ace soil and were expected to present 
similar or lower risks than those fiom suface soil. 
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D e m l  abso?ption or ingestion of contaminants in ground water, or inhalation 
of volutiles from ground water. Ground water is not accessible to a trespasser 
at the site. 

* 

Inhalation of contaminants in fugitive dust. The unrestricted portion of the site 
is well vegetated with areas of grass, shrubs, and trees and, thus, this pathway 
is not likely to be of concern. 

Figure 2-1 presents the surface soil sampling locations utilized to estimate exposure to 

environmental concentrations of contaminants in soil. Surface water data utilized in this scenario 

include SW-1 through SW-5. Run-off samples (SW-6 through SW-9) were not included in this 

assessment. Contaminant type and concentrations were not materially different from surface soil 

and were expected to present similar or lower risks than those from surface soil. For dermal 

exposures, penetration of contaminants in soil and water was modeled as described in Appendix 

A (EPA, 1989). Absorption of soil and water contaminants after ingestion is also provided in 

Appendix A (NJDEPE, 1991). 

u’ Table 2-9 illustrates the routes of exposure and associated exposure parameter values for 

Scenario 1 - Trespassing (Current). 

Scenario 2 - Industrial Use Scenario (Current) 

Currently, employees at the Shieldalloy Metallurgical Corporation facility provide daily 

transport of materials from the industrial building to an undeveloped (fenced) portion of the site 

for storage. This storage area is completely devoid of any type of ground cover (e.g., 

vegetation, pavement). These SMC employees could be exposed through inhalation to 

contaminants in dust, as well as through dermal and ingestion exposures to contaminants in soil. 

It is assumed that exposure time will be limited to one hour per day based on known activity 

patterns at the site. Activities include periodic trips to pick-up and dump slag on the unpaved 
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portion of the site and other miscellaneous maintenance visits. Thus, the following exposure 

pathways were selected for inclusion in the current industrial use scenario: 

* 

LJ 

Dermal absorpn'on of contaminants in suvace soils 

Incidental ingestion of contaminants in su?$ace soils 

Exposure pathways not selected for inclusion in the current industrial use scenario and the 

accompanying rationale for exclusion include: 

. 

Dermal absorption of contaminants in sediments or sugace water from the 
Hudson Branch. l%e Hudson Branch is outside the industrial area of the site. 
Activities are contained within the fenced area. 

Dermal absorption or ingestion of contaminants in ground water, or inhalation 
of volutiles from ground water. Ground water is not used as a potable source for 
the facility. 

Figure 2-2 presents surface soil sample locations used to estimate the exposure point 

concentrations for this scenario. In general, surface soil samples located outside of the 

by-product storage area or samples taken beneath paved areas were not included in the analysis. 

The inhalation rate is based upon workers undergoing moderate exertion (EPA, 1991). Dermal 

penetration and absorption of contaminants in soil was modeled as described in Appendix A 

(NJDEPE, 1991). The soil ingestion rate used is 100 mg/day (EPA, 1991). 

Table 2-9 illustrates the routes of exposure and associated exposure parameter values for 

Scenario 2 - Industrial Use (Current). 

Scenario 3 - Residential Scenario (Current) 

In accordance with NJS 40:63-52, et seq., the City of Vineland has designated an area 

of the city as an aquifer exclusion zone, requiring mandatory connection with public water 

systems and sealing of domestic and supply wells (Figure 2-3). Residences located outside of 
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this well restriction, primarily to the south of the site (along East Weymouth Road) may use 

private wells as a potable drinking water source and thus may potentially be exposed to 

contaminated ground water. The NJDEPE is currently investigating the use of private wells in 

this area. 

L/ 

This scenario was constructed to evaluate the possible risks associated with current . 
residential ground water use. 7%us, the following exposure pathways were selected for inclusion 

in the current residential scenario: 

Ingestion of ground water, 

Inhalation of volatile organic compounds from ground water released into 
bathroom air during showering, and 

0 Demuzl contact with contaminants in ground water. 

These exposures are assumed to occur on 350 days/year for 30 years. The exposure 

period for bathing is 12 minutedday and adults are assumed to ingest 2 liters of water per day. 

Exposure pathways not selected for inclusion in the current residential scenario and the 
,Ll 

accompanying rationale for exclusion include: ( 8  

D e m l  absotption of contarninants in sediments and suvace water from the 
Hudson Branch. While residents may potentially have access to the Hudson 
Branch, these exposures are considered under the current trespassing scenario 
and not repeated here. 

D e m l  absorption or ingestion of contaminants in surface soil. Suvace soil at 
residential locations is not impacted by the site and therefore not of concern. 
m i l e  residents may potentially have access to the unrestricted pom'ons of the 
site, these exposures are considered under the current trespassing scenario and 
not repeated here. 

Inhalation of contaminants in fugitive dust. Residential areas are located such 
that movement offugitive dust from non-vegetated areas of the site is not likely 
to be of concern. Furthermore, physical features such as tree lines inhibit 
movement of such windborne dusts. 
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Monitoring wells SC-22, SC-13, W2 and D were chosen in discussions with field 

i/ personnel, SMC personnel and NJDEPE as monitoring points representative of current 

contamination to the south of the SMC site (Figure 2-4). It is not certain at this time whether 

private wells have been drilled into shallow or deep ground water. Because of this uncertainty, 

I 

two potential exposure points were used to address risk from ground water use. That is, 

separate data sets, exposures and risks were assembled for shallow and deep ground water 

contamination. 

Table 2-9 illustrates the routes of exposure and associated exposure parameter values for 

Scenario 3 - Residential (Current). 

Scenario 4 - Construction Scenario (Future) 

Appendix A presents the model inputs for the exposure routes that construction workers 

involved in site development (e.g., building homes) could potentially encounter. Excavation and ‘L,’ 

site preparation activities could cause workers to receive inhalation exposure to contaminants in 

dust, as well as dermal and ingestion exposures to contaminants in soil. Thus, the following 

exposure pathways were selected for inclusion in the current construction scenario: 

Dermal absorption of contaminants in subsurface soils 

Incidental ingestion of contaminants in subsurface soils 

Exposure pathways not selected for inclusion in the current construction scenario and the 

accompanying rationale for exclusion include: 

Dermal absorption of contaminants in sediments or surface water from the 
Hudson Branch. The Hudson Branch is outside the industrial area of the site. 
Activities are likely to be contained within the fenced area. 
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Dermal absorption or ingestion of contaminants in ground water, or inhalation 
of volatiles from ground water. Ground water is used as a potable source for the 
facility. 

* 

Figure 2-5 presents the subsurface soil sampling locations (greater than two feet, but less than 

12 feet in depth based on generic building foundations) used to model exposure estimates for 

construction workers. It is assumed that workers are engaged in construction, with excavation 

and site preparation activities lasting for 180 working days. It is also assumed that remediation 

of contaminants would not occur prior to construction. The inhalation rate is based upon 

workers undergoing moderate exertion (EPA, 1991), and dermal penetration of contaminants in 

soil was modeled as described in Appendix A (NJDEPE, 1991). The soil ingestion rate used 

is 480 mg/day @PA, 1991). 

Table 2-9 illustrates the routes of exposure and associated exposure parameter values for 

Scenario 4 - Construction (Future). 

Scenario 5 - Residential Scenario: Children and Adults (Future) 

A future use residential scenario was constructed to evaluate the possible risks associated 

with residing on the site and using the ground water under current conditions of contamination. 

All surface soil sampling locations (including borings 0-2 feet) and surface samples taken from 

beneath paved areas were included in the calculation of exposure point concentrations 

(Figure 2-5). Use of the ground water as a potable drinking water source is not included as this 

area is supplied with public water. The relevant exposure pathways are indoor and outdoor 

ingestion of dusthoil (this will be evaluated in 0-6 year old children and for adults), outdoor 

dermal exposure to soil contaminants (adults) and outdoor inhalation of contaminants in dust 
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(adults). Exposure pathways not selected for inclusion in the future residential scenario and the - 

4 accompanying rationale for exclusion include: 

D e m l  absorption or incidental ingestion of contaminants in sediments or sulsface 
water from the Hudson Branch. These exposures are considered in the current 
trespassing scenario and are not repeated here. 

D e m l  absorption or ingestion of contaminants in ground water, or inhulution 
of volutiles @om ground water. Use of the ground water as a potable drinking 
water source is not included as this area is supplied with public water. 

Appendix A presents the model inputs for the exposure routes that children and adults who live 

on-site might receive. These exposures are assumed to occur 350 dayslyear for 6 years for 

children and 30 years for adults (EPA, 1989; 1991). The time period for outdoor exposure to 

fugitive dusts is 4 hours/day for adults. Children are assumed to ingest 200 mg of soiVhouse 

dust per day, while for adults, the value is 100 mg soil/day. 

Table 2-9 illustrates the routes of exposure and associated exposure parameter values for 

'LJ Scenario 5 - Residential (Future). 

. I I  

2,5.3 Estimating Environmental Concentrations 

All exposure point concentrations used in assessing receptor dose were calculated as 

specified in Chapter 6 of the Risk Assessment Guidance for Superfund (EPA, 1989). This 

statistical method uses a confidence interval to calculate a theoretical concentration from actual 

on-site samples. The confidence interval to be used is the 95% upper confidence limit. The 

results of this method represent an "upper-bound" on the average concentration; the probability 

that the actual average concentration on the site exceeds this value is estimated to be less than 

5 % . The confidence intervals for this application were calculated for a log-normal distribution. 

This distribution was chosen based on an examination of the measured data. Most measured 

i/ 
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concentrations are relatively low, with a few values higher than the majority by at least one ' 
* 

d order of magnitude. For this type of data set, the log-normal distribution is more suitable than 

the standard normal distribution. The 95th % upper confidence limit was calculated for each 

compound in each environmental media based on actual compound concentrations found on-site. 

The upper confidence limits used in this assessment were calculated using the following formula: 

SY &5 
uCb5 = exp ( Y, + 0.5 Sy, + -------- 

Jn-1 \ 1 
where: 

UCb5 = the 95th percentile upper confidence limit average concentration value 

Y = lnc 

Y,, = the average of the natural logarithms of all concentrations 

Sy = the standard deviation of the logarithms of the concentrations 

n = the number of samples 

H95 - - a statistical parameter which depends upon n and Sy, obtained from a 
look-up table (Gilbert, 1987). 

As indicated in Section 2.2.2 (Data Evaluation), non-detected values were included in the 

calculation of exposure point concentrations (i. e. , soil concentrations). These non-detected 

values included both detection limits and estimated sample quantitation limits (SQLs). In 

general, detection limits were used as reported, while SQLs were evaluated in light of detection 

limits and quantifiable concentrations ("hits") of each contaminant. Each SQL was 

independently analyzed and used either as the estimated SQL or one half (1/2) of the SQL. 

When few data points are available for statistical analysis (< 10 data points), the 95 % 

UCL is artificially inflated and exceeds the maximum detected concentration. In these cases, 
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the maximum detected value was used as the exposure point concentration rather than the 95% 

0 UCL. 

2.5.4 Evaluatine Uncertainty 

The exposure estimates produced for each receptor in each scenario are based on 

numerous parameters having varying degrees of uncertainty. This discussion will focus on these 

parameters, and the associated range of uncertainty. Table 2-10 and the discussion which 

follows are separated into those parameters which apply to all scenarios (i.e., global variables), 

and those which apply specifically to an individual scenario. 

0 Global Variables (All Scenarios) 

Table 2-10 lists the ranges ofparameters and associated values which are used in each 

of the scenarios. Body weight ranges for children (age 0-6 years and 9-18 years) were derived 

from EPA (1990). The actual values used represent an average body weight for each of the 

groups. Similarly, for adults (18-65 years), a range of body weights is presented, along with 

the average body weight for the group. While there is a range of body weights for each age 

" 

group, these ranges are not large, and are not expected to contribute a significant degree of 

uncertainty to this assessment. 

For Scenario 1,  the exposure duration (ED) for children was assumed to be nine years, 

based upon the age range of children (9 to 18) likely to trespass onto the site. In theory, this 

duration might range from 1 to 18 years; however, it is unlikely that children younger than 9 

years of age would visit the site. For Scenario 2 (industrial exposure), employees were expected 

to spend 25 years on-site, which is representative of the amount of time expected for 
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employment at one location. For Scenario 3 (current residential), only adults were considered 

and they were assumed to have an ED equal to 30 years, which is the national upper-bound 

' 

'd 

(90th percentile) time at one residence. For Scenario 4 (construction), workers were expected 

to have an ED of 1 year, based on the amount of time spent developing the site. Finally, for 

Scenario 5 (future residential), the exposure durations for children and adults were considered 

separately. Children ages 0-6 were expected to spend the entire six year timeframe on-site. For 

adults, the ED value was assumed to be 30 years, reflecting the national upper-bound (90th 

percentile) time at one residence. The ranges associated with ED are only large when 

considering adults. However, the values used are expected to provide conservative estimates and 

overstate the potential risk. 

Averaging time (AT) which is a pathway specific period of exposure for non-carcinogenic 

effects, calculated as a product of exposure duration and the number of days/year, is dependent 

on exposure duration (ED), which was presented above. AT is not expected to lend a large -' 

degree of uncertainty to the exposure estimates. 

The potential ranges of absorption factors (AF) for cadmium and PCBs rangefrom 0.001 

to 0.01, and 0.006 to 0.06, respectively @PA, 19923). This range is not likely to contribute 

a large degree of uncertainty to the exposure estimates. The values chosen for AF are the 

upper-bound values for each of the two ranges. 

The permeability constant (PC) for each chemical was assumed to be equal to the 

penetration rate of water, rather than on a compound specitic basis @?A, 1989). Thus, the 

assumed PC may lend a degree of uncertainty in that some compounds will not readily penetrate 

skin, while others will penetrate at a rapid rate. 
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The range of adherence factor of soil to skin is small (0-2.77 mg/cm2). Based upon the 

‘d adherence of potting soil to skin, a value of 1.45 mg/cm2 was used in the exposure estimates. 

The fraction of soil ingested (FI) from the site ranges from 0-1 (EPA, 1989). As a 

highly conservative estimate, and on an event-based approach, was assumed that all soil ingested 

came from the site. 
i 

Finally, concentrations of contaminants in all media were presented as a 95% UCL or 

as a maximum detected concentration. For some chemicals the range of potential concentrations 

across the site is very large or the frequency of detection is very low, introducing a high degree 

of uncertainty to the exposure estimates. However, the exposure estimates are expected to over 

predict rather than under predict, and therefore are protective of human health. 

The exposure frequency (EF may range from 1 to 365 days/year) may introduce 

Scenario 1 - RecreationaUTrespasser Exposure (Current Use) 

the greatest degree of uncertainty. The value used (30 days for children; NJDEPE, 1994) was 

based on easy access to unrestricted portions of the site. Skin surface area, exposure time and 

soil ingestion rate also present a large range of values but these parameters are not expected to 

introduce a large degree of uncertainty into the exposure estimates. 

This site is currently an active industrial facility. SMC employees are responsible for 

moving material from buildings on the site to an undeveloped portion of the property on a daily 

basis. During this time workers may be exposed to site contaminants following inhalation of 

fugitive dusts, dermal contact with soil or incidental ingestion of soil. Of the parameters 

Scenario 2 - Industrial Exposure (Current Use) 
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presented in Table 2-10, the modeled ambient dust concentration is expected to present the 

largest degree of uncertainty to the exposure estimates. Exposure point concentrations available 

at the site include concentrations in soils. Airborne concentrations of contaminants (Le., fugitive 

dusts) were sampled during the field program. Comparison of monitored and modeled exposure 

8 

L.,' 

point concentrations indicate that the modeled concentrations are highly conservative and thus 

overly protective of human health. Names and citations for the transport models used to 

estimate exposure point concentrations from laboratory measurements of field samples are given 

in Appendix A. As a caveat, it is always more accurate to have data for exposure point 

concentrations in the medium of concern at the exposure point of concern, and the use of 

transport models represents a good faith attempt to estimate unknown values from known values. 

However, the use of the models does introduce uncertainty into the results. Of the remaining 

parameters, the ranges of skin surface area are quite large, and may also contribute a large 

degree of uncertainty to the exposure estimates. The EJ? for Scenario 2 is not expected to 

contribute a large degree of uncertainty to the exposure assessment. Of the possible range of 

values (1-365 days/year), the value chosen (250 days/year) is most likely to be representative 

of exposure. The soil ingestion rate can also vary over a large range of values (0-480 mg/day), 

and the value of 100 mg/day was chosen for this scenario to reflect that the exposure would take 

place on an industrial site. 

L/ 

a 

Of the parameters presented in Table 2-10, inhalation exposure to VOCs emanating from 

tap water during showering is expected to present the largest degree of uncertainty. Exposure 

point concentrations available at the site include concentrations of VOCs in shallow ground 

Scenario 3 - Residential Scenario (Current Use) 
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water. However, airborne concentrations of contaminants (Le., volatilization) were not sampled 

during the field program and thus exposure point concentrations must be modeled. Names and 

citations for the transport models used to estimate exposure point concentrations from laboratory 

measurements of field samples are given in Appendix A. As a caveat, it is always more 

accurate to have data for exposure point concentrations in the medium of concern at the exposure 

point of concern, and the use of transport models represents a good faith attempt to estimate 

unknown values from known values. However, the use of the models does introduce uncertainty 

into the results. Other exposure parameters are not expected to introduce major uncertainties 

into the quantitative assessment, and the values chosen are representative estimates. 

Of the parameters presented in Table 2-10, the modeled ambient dust concentration is 

Scenario 4 - Construction Scenario (Future Use) 

expected to present the largest degree of uncertainty to the exposure estimates. Airborne 

concentrations of contaminants (Le., fugitive dusts) were sampled during the field program. 

Comparison of monitored and modeled exposure point concentrations indicate that modeled 

concentrations are highly conservative and thus overly protective of human health. Names and 

citations for the transport models used to estimate exposure point concentrations from laboratory 

measurements of field samples are given in Appendix A. As mentioned previously, it is always 

more accurate to have data for exposure point concentrations in the medium of concern at the 

exposure point of concern. However, the use of transport models, while introducing some 

degree of uncertainty into the results, represents a good faith attempt to estimate unknown values 

from known values. Of the remaining parameters, the ranges of skin surface area are quite 

large, and may also contribute a large degree of uncertainty to the exposure estimates. 
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Of the parameters presented in Table 2-10, the modeling of ambient dust concentrations 

are expected to present the largest degree of uncertainty. The use of transport models to 

estimate these unknown values and the degree of uncertainty introduced to an exposure estimate 

Scenario 5 - Residential Scenario (Future Use) 

was discussed above. 

2.6 Toxicitv Assessment 

Appendix B of this report presents a short description of the toxic effects of each 

chemical of concern, including a summary of the dose-response information pertinent to 

quantitative risk assessment, as available. Furthermore, Tables B-1 through B-4 present a 

summary of toxicity values associated with chronic and subchronic noncarcinogenic effects, for 

the oral and inhalation routes, respectively. Tables B-5 and B-6 summarize the slope factors 

associated with potential carcinogenic effects of chemicals of concern by the oral and inhalation 

routes, respectively. 

2.7 Risk Characterization 

2.7. I Quantitative Risk Assessment 

For potential carcinogens, risks are estimated as probabilities. The compound-specific 

potency factors for carcinogens are generally estimated through the use of mathematical 

extrapolation models (e.g., the linearized multistage model). These models estimate the largest 

possible linear slope, within a 95% confidence interval, at low extrapolated doses. Thus, the 

potency factor is characterized as a 95% upper-bound estimate, such that the true risk is not 

likely to exceed the upper-bound estimate and may be lower. 

<d 
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The evaluation of risk from noncarcinogenic health hazards is based on the use of RfDs 

P A ,  1992; EPA, 1991a). RfDs are estimates of daily exposure to the population (including 

sensitive subpopulations) that are likely to be without appreciable risk of deleterious effects for 

the defined exposure period. The RfD is calculated by dividing the no adverse effect level 

(NOAEL) or lowest observed adverse effect level (LOAIX) derived from animal or human 

studies by an uncertainty factor, which is multiplied by a modifying factor. RfDs incorporate 

* 

d 

uncertainty factors which serve as a conservative downward adjustment of the numerical value 

and reflect scientific judgement regarding the data used to estimate the RfD. For example, a 

factor of 10 is used to account for variations in human sensitivity (Le., to protect sensitive 

subpopulations) when the data stems from human studies involving average, healthy subjects. 

An additional factor of 10 may also be used for each of the following: 

0 

Finally, based on the level of certainty of the study and database, an additional modifying 

extrapolation from chronic animal studies to humans, 
extrapolation from a LO= to a NOAEL, and 
extrapolation from subchronic to chronic studies. 

factor (between zero and ten) may be used. 

The results of the quantitative risk analysis are presented in two basic forms. In the case 

of human health effects associated with exposure to potential carcinogens, risk estimates are 

expressed as the lifetime probability of additional cancer risk associated with the given 

exposure. In numerical terms, these risk estimates are presented in scientific notation in this 

report. Thus, a lifetime risk of 1E-04 means a lifetime incremental risk of one in ten thousand; 

a lifetime risk of 1E-06 means an incremental lifetime risk of one in one million and so on. 

In the cases of exposure to non-carcinogens, the Hazard Index Ratio is used. As noted 

in previous sections, the fundamental principles used to construct the RfD utilized in calculating 
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the Hazard Index Ratio are predicated on long term or chronic (usually measured in years) 

exposures and health effects. However, the RfD used was either the RfD derived from chronic 

studies (RfD,) or the RfD which was derived from subchronic studies (RfDJ. Wherever 

possible, the RfD was matched to the type of exposure (chronic vs. subchronic) such that in 

scenarios involving subchronic exposures (e.g., construction), the RfD, values were used, and 

those scenarios involving chronic exposure (trespasser, commercialhdustrial use, current and 

future residential use), the RfD, values were used. 

- 

d 

Cancer and non-cancer health risks are discussed below for trespasser (Scenario 1 - 

current use), commerciaVindustrial (Scenario 2 - current use), residential (Scenario 3 - current 

use), construction (Scenario 4 - future use), and residential (Scenario 5 - future use) scenarios. 

Within the current trespasser and future residential scenarios, the risks to children (9-18 years 

old, current trespasser scenario; 0-6 years old, future residential scenario) and adults are 

presented separately. In each case, daily doses of the compounds of concern have been 

calculated for each exposure pathway modeled, and these doses were then used to calculate 

cancer risk levels and hazard index ratios. Cancer risk levels are the lifetime probability of 

excess cancer due to the exposure pathways resulting from use of the site. Cancer risk levels 

are derived by multiplying exposure dose by the appropriate cancer slope factor for each 

compound and exposure route. Non-cancer health risk is quantitated by the hazard index ratio 

which is the ratio of the exposure dose to the RfD (both in mg/kg/day). m e  calculated risk is 

compared to the acceptable lifetime cancer risk range (IE-04 to IE-06) for evaluating the need 

for remediation, as stated in 40 CFR Part 300 @PA, 199Ob). EPA (1990b) considers a cancer 

risk of IE-06 as the point of departure for determining risk-based remediation goals. Regarding 

L’ 
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non-carcinogenic health hazards the Risk Assessment Guidance for Superfund (EPA, 1989) states 

'L/ that: 

"When the total hazard index for an exposed individual or group of individuals exceeds 
unity, there may be concern for potential health effects." 

Thus, the cancer risk and hazard index ratios that constitute a concern are >IE-# and 

> 1E+00, respectively. Tables 2-11 through 2-22 summarize cancer risk levels and hazard 

index ratios for all scenarios. Appendix A (Tables A.l.l through A.5.9) contains cancer risk 

levels and hazard index ratios for all contaminants, pathways and scenarios. 

Scenario 1 - Trespassin? Scenario (Current): Cancer Risks and Hazard Index'Ratios 

Table 2-11 summarizes the cancer risks and hazard index ratios for all exposure pathways 

consideredfor the trespassing scenario. Tables A. 1-1 through A. 1-12 (Appendix A) contain the 

spreadsheets used to calculate dose, cancer risk and hazard index ratios for Scenario 1. 
'Wl 

Exposure of children to contaminants while trespassing on-site is associated with a total 

cancer risk of 2E-06, which is a factor of two times greater than 1E-06. The predominant factor 

contributing to this risk is incidental ingestion of arsenic and beryllium in surface water (7E-07 

and 1 E-06, respectively), 

Trespassing on-site is associated with a total hazard index (HI) ratio of 1E-01 which is 

below the target HI value of 1E+00. Incidental ingestion of inorganics in surface water 

(Hudson Branch) (HI=IE-O1) are the primary contributors to this hazard index. 
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Scenario 2 - CommerciaVIndustrial Use Scenario (Current): Cancer Risks and Hazard Index 
Ratios 

d 
Table 2-12 summarizes the cancer risks and hazard index ratios, respectively, for all 

exposure pathways considered for this scenario. Tables A.2-1 through A.2-9 (Appendix A) 

contain the spreadsheets used to calculate dose, cancer risk and hazard index ratios for 

Scenario 2. 

Exposure of adults to contaminants on-site during a current industrial use of the site is 

associated with a cancer risk of 8E-05, which exceeds IE-06 by a factor of 80. This risk is 

attributedpriman'ly with dermal contact with PCBs (5E-03, and incidental ingestion of arsenic, 

beryllium, and PCBs in surface soil (3E-05). 

Current industrial use of the site is associated with a total hazard index ratio of 7E-01 

which is below the target value of 1E+00. Incidental ingestion of vanadium in soil 

(HQ=5E-O1) and inhalation of chromium III in fusitive dust (HQ=IE-Ol) are the primry 

contributors to this hazard index. 
u 

Scenario 3 - Residential Use Scenario (Current): Cancer Risks and Hazard Index Ratios 

Table 2-13 summarizes the cancer risks and hazard index ratios, respectively, for all 

exposure pathways considered in this scenario. Tables A.3-1D through A.3-10D and A.3-1S 

through A.3-10s (Appendix A) contain the spreadsheets used to calculate dose, cancer risk and 

hazard index ratios for Scenario 3. 

Exposure of adults to contaminants in ground water detected in wells located to the south 

of the SMC facility was included in this assessment to provide a simple analysis of current 

ground water use conditions. This exposure is associated with a cancer risk range of 8E-03 
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(deep ground water) to 4E-02 (shallow ground water), which exceeds IE-06 by factors of 8,000 

and 40,000, respectively. Ingestion of arsenic and beryllium in deep ground water accounts for 

95% of this risk. Ingestion of trichloroethene is also associated with a cancer risk value which 

exceeds 1E-06 by a factor of 9 @.e., 9E-06). Inhalation of airborne vohtiles from deep ground 

water accounts for approximately 5% of the total risk due to deep ground water. The pathway 

risk for inhalation of airbome volatilesfrom deep ground water is 4E-04, which exceedr IE-06 

* 

d 

by 4oo-fold. Trichloroethene is the primary constituent of concern for this pathway. Finally, 

d e m l  contact with arsenic in deep ground water contributes a cancer risk of 1E-05, which 

exceeds IE-06 by IU-fold. 

Ingestion of arsenic and beryllium in shallow ground water accounts for nearly 100% of 

the total scenario risk. Dermal contact with arsenic was associated with a cancer risk of 2E-05, 

which exceeds IE-06 by 2Gfold. Inhahtion of airbome chemicalsflorn shallow ground water 

was not of concern as VOCs were not detected in shallow ground water. L/ 

The hazard index ratios associated with current ground water use are 2E+02 (deep 

ground water) to 6E+02 (shallow ground water), which exceed the target value of 1E+00 by 

20-  and 6OO-fold, respectively. The elevated HI indices are associated with antimony (deep 

ground water only), arsenic, beryllium (shallow ground water only), chromium IIIand KT (deep 

ground water only), selenium (deep ground water only), vanadium, cyanide (shallow ground 

water only), and boron (shallow ground water only). The HQs associated with these individual 

COCs each exceed IE+OO. 

2-43 



Scenario 4 - Construction Use Scenario (Tuture): Cancer Risks and Hazard Index Ratios 

Table 2-14 summarizes the cancer risks and hazard index ratios, respectively, associated 

with chemicals and exposure pathways included in this scenario. Tables A.4-1 through A.4-9 

(Appendix A) contain the spreadsheets used to calculate dose, cancer risk and hazard index ratios 

for Scenario 4. 

The total cancer risk for the comtruction scenario is IE-06, which is equal to the target 

value of IE-06. Incidental ingestion of arsenic, beryllium, benzo@)jluoranthene, and DDT in 

subsurface soil (1E-06) is the primary component of this risk. Inhalation of dust-borne 

contaminants and dermal contact with soil do not appreciably contribute to the cancer risk. 

The total hazard index ratio associated with construction activities is 1E+00, which 

equals the target value oflE+OO. Incidental ingestion of soil contaminants (HI=9E-01) makes 

the primary contribution to the hazard index. Inhalation of fugitive dust makes a minor 

contribution (HI= 1E-01). 

Scenario 5 - Residential Use Scenario (Future): Cancer Risks and Hazard Index Ratios 

Children 

Table 2-15 summarizes the cancer risks and hazard index ratios, respectively, for 

childhood ingestion of soil and housedust associated with future residential use of the site. 

Tables AS-2, A.5-5 and AS-8 (Appendix A) contain the spreadsheets used to calculate dose, 

cancer risk and hazard index ratios for childhood receptors in Scenario 5. The cancer risk €or 

children age 0-6 years residing on-site is 9E-0.5, which exceeds 1E-06 by 90-foM. Arsenic, 

beryllium, several carcinogenic PAHs, and PCBs contribute the majority of this risk. 

2-44 



Table 2-15 also presents the range of hazard index ratios by exposure pathway. The HI 

for children is 3E+00, which exceedr lE+W by a factor of 3. Vanadium in surface soil 

contributes the majority of this exceedance with an HQ of 3E-01. None of the COC-speci@c HQs 

individually exceed the target value of lE+00. 

' 

0 Adults 

Table 2-15 presents a summary of the cancer risks by compound and exposure pathway 

for adults in Scenario 5 .  The total cancer risk for adults residing on-site is 2E-04, which 

exceeds the target level by a factor of200. The major contributors to this risk are dermal 

exposure to PCBs in soil (1E-04) and incidental ingestion of several COCs (arsenic, beryllium, 

several carcinogenic P a s ,  and PCBs) in soil (5E-05). 

Table 2-15 also presents the hazard index ratios for adults in Scenario 5 .  The total HI 

for all pathways is #E-01, which is less than the target value of 1E+00. Incidental ingestion 

of vanadium in surface soil accounted for the majority of this HI (H1=3E-01). None of the 

COC-specwc HQs individually exceed the target value of lE+00. 

1 s  

Summary of Cancer and Non-Cancer Health Risks 

This site currently contains elevated levels of certain key toxicants, which are responsible 

for driving the risk assessment. The current residential scenario was associated with the greatest 

cancer risk and HI values, due largely to the ingestion of ground water (as a potable drinking 

water source) which was absent from Scenarios 1, 2, 4 and 5. Scenario 5 (future residential) 

did not include the use of ground water as a potable drinking water source due to a well 

restriction zone; however, elevated risks due to long-term exposure to surface contaminants were 
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evident. Risks associated with Scenarios 1 (current trespassing) and 4 (future construction) were 

low due to either exposure to lower concentrations of contaminants outside the industrialized 

area or a shortened exposure duration, respectively. In general, inhalation of contaminants in 

fugitive dust was not a major exposure pathway. 

- 

'U 

m e  COCs associated with the greatest cancer risks in Scenario 1 - Trespassing (CurreM) 

include arsenic and beryllium in sursface water. Cancer risks associated with other pathway 

COCs did not exceed IE-06. Non-cancer HIS did not exceed the target value of IE4-00. 

For Scenario 2 - Commercial/Indmnial (Current), the cancer risks exceeded 1E-06 

primarily for d e m l  contact with PCBs and incidental ingestion of arsenic, beryllium, and PCBs 

in soil. Cancer risks associated with other pathway COCs did not exceed IE-06. Non-cancer 

HIS did not exceed the target value of lE4-00. 

Ingestion of arsenic, beryllium, and trichloroethene in deep ground water, inhalation of 

trichloroethene from deep ground water, and d e m l  contact with arsenic in ground water are 

the primary exposure routes on COCs for Scenario 3 - Residential (current - deep ground water). 

Ingestion of arsenic and beryllium in shallow ground water and d e m l  contact with arsenic in 

shallow ground water are the primary exposure routes for Scenario 3 - Residential (current - 

shallow ground water). Elevated HIS for deep ground water use were associated with ingestion 

of antimony, arsenic, chromium 111 and W, selenium, and vanadium. Elevated HIS for shallow 

ground water use were associated with ingestion of arsenic, beryllium, vanadium, cyanide, and 

boron. 

For Scenario 4 - Construction (Future), cancer risks exceeded 1E-06 primarily for 

incidental ingestion of arsenic, beryllium, benzo (b)j?uoranthene, and DDT in soil. Cancer risks 
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associated with other pathway COCs did not exceed 1E-06. Non-cancer HIS did not exceed the * 

d target value of lE4-GO. 

Childhood residential ingestion exposure (Scenario 5) to arsenic, beryllium, several 

carcinogenic PAHs, and Aroclor-1254 in soil is associated with a cancer risk greater than 

IE-06. Although the HI for this pathway exceeded 1E-I-00, none of the individual COCs 

exceeded 1 E 4- 00. 

Adult residential exposure to arsenic, beryllium, several carcinogenic PAHs, and PCBs 

are associated with cancer risk greater than 1E-06. The HIS for soil exposures did not exceed 

the target value of 1E + 00. 
Exposure to arsenic in soil and ground water is of primary importance. Arsenic is a 

group "A" carcinogen, whose carcinogenic efforts are most notable in the skin after oral 

absorption. While the arsenic oral slope factor for carcinogenic effects is based upon the 

evidence of human skin cancer, arsenic exposure by the oral route has also been associated with 

elevated cancer incidences in bladder, lung, liver, kidney and colon @PA, 1992 - IRIS File). 

Comparison of mean (95% UCL) arsenic concentrations in suvace and subsuvace soil 

to background soil concentrations (Tables 2-2 and 2-3) indicates that arsenic may be present due 

to naturally occumhg conditions. Thus, rish associated with arsenic exposure in soil may be 

overstated. 

Arsenic was detected at 4/10 sampling locations, at a range of 3.6 to 748 ug/l, although 

elevated concentrations were detected only in SC-22. Maximum detected values were used as 

exposure point concentrations. Background (upgradient) arsenic in ground water at this site is 

< 2  ug/l. Thus, it appears that arsenic concentrations are elevated in SC-22 and that excess 

cancer risk due to arsenic ingestion may be site related. 

\d 
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Beryllium in soil and ground water is an additional primary component of excess cancer 

risk. Beryllium is a Class B2 carcinogen (probable human carcinogen) whose most notable 

' 

'L,' 

carcinogenic effects occur in the lung. Comparison of mean (95% UCZ) beryllium 

concentrm'ons in su@ace and subsu@ace soil to background beryllium soil concentrations 

(Tables 2-2 and 2-3) indicates beryllium levels may be elevated in the industrial areas of the site. 

However, unrestricted areas of the site (outside the fenced industrial area) do not appear to be 

impacted by industrial operations. 

Beryllium was detected in four out of ten well sampling locations at a range of 8.2-570 

ugh (SC-22 deep and SC-13 shallow). The background beryllium concentration at this site is 

< 1  ug/l. Thus, it appears that elevated concentrations of beryllium in ground water and 

associated excess cancer risk may be site related. 

Trichloroethene in ground water is the third primary component of excess cancer risk 

associated with current use of ground water to the south of the SMC facility. Trichloroethene " 
is a Class B2 carcinogen (probable human carcinogen) whose most notable carcinogenic effect 

following ingestion is on the liver. Trichloroethene was detected 2/7 locations (SC-22, deep 

ground water only) at a range of 35-70 ug/l. The background trichloroethene concentration at 

this site is 17 ug/l. Thus, it appears that elevated concentrations of trichloroethene in ground 

water and associated excess cancer risk may be site-related. 

The contaminants in ground water causing the greatest hazard index ratios are antimony 

(deep ground water only), arsenic, beryllium (shallow ground water only), chromium (deep 

ground water only), selenium (deep ground water only), vanadium, cyanide (shallow ground 

water only) and boron (shallow ground water only). Arsenic and beryllium were discussed in 

light of cancer risks and will not be repeated here. Antimony ingestion is associated with 

4 
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decreased longevity, fasting blood glucose levels and alteration of cholesterol levels. Antimony 

was detected in two of ten well sampling locations at a range of 1340-2140 ug/l. Background 

for the site is <21 ug/l. Thus, it appears that antimony levels are elevated at the site and that 

ingestion of ground water may pose a health risk. 

L...' 

Chromium is thought to be an essential nutrient in humans. Short term, high levels of 

chromium VI are irritating to the G.I. tract, and adverse effects in the kidney and liver may 

occur. Chromium VI was detected in three of ten monitoring wells, at a range of 0.008 

(shallow) to 1400 (deep) ug/l. The background chromium concentration is 0.3 ug/l. Thus, it 

appears that chromium is elevated in deep ground water and that excess non-cancer health effects 

may be associated with the ingestion of ground water containing chromium VI. 

Chronic selenium ingestion has been shown to produce clinical selenosis. Selenium was 

detected in two of ten locations (deep ground water only) at a range of 49.6-130 ugh. Site 

background is reported as <2 ug/l. Thus, selenium appears to be elevated in deep ground water 

and ingestion may contribute to adverse health effects. 

i/ 

Chronic ingestion of 5 mg/l vanadium in drinking water produced no observable effects 

in rats (Appendix B). Vanadium was detected in 8/10 locations at a range of 8.4-128,000 ugh. 

Site background is reported as 8.3 ug/l. Thus, it appears that vanadium concentrations in ground 

water to the south of the site are elevated. However, because no observable effects were noted 

in the study used to base the RfD, it is difficult to determine at what exposure level adverse 

health effects may be produced. 

Cyanide ingestion has been shown to produce weight loss, thyroid effects and myelin 

degeneration. Cyanide was detected three times in shallow ground water at a concentration 

range of 30.1-26,400 ug/l. Site background is reported as < 10 ugll. Thus, it appears that 
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cyanide is elevated in shallow ground water and ingestion may contribute to adverse health * 

L/ effects. 

Chronic boron ingestion is associated with testicular lesions, while occupational exposure 

has been associated with pulmonary edema and hemorrhage in the alveolus. Boron was detected 

at four of seven locations in shallow ground water only, at a range of 130-14,700 ug/l. A site 

background concentmtion is not available. Ekceedance of the target HI of 1E+00 by boron 

alone (HIhm = 5E+OO) suggests a potential for adverse health effects from the ingestion of 

boron in ground water. 

2.7.2 Oualitative Analysis of Risks 

Selected compounds were addressed qualitatively rather than quantitatively because 

compounds were lacking cancer slope factors or RfD values. It is not possible to include these 

cases in the quantitative analysis, and instead, the possible effect they could have on the 

assessment is discussed qualitatively. 

'- 

0 Inorganics 

Aluminum is one of the most abundant metals in the earth's crust, and it is ubiquitous 

in air, water and soil (Goyer, 1986). The toxicity of aluminum can be divided into three major 

categories: (1) the effect of aluminum compounds on the gastrointestinal tract; (2) the effect of 

inhalation of aluminum compounds; and (3) systemic toxicity of aluminum (Alfrey, 1981). Data 

has been evaluated and found to be inadequate for quantitative risk assessment (EPA, 1992; 

1991a), such that neither an inhalation nor oral RfD are available. 
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The range of detection for aluminum in soils is 257-104,000 mg/kg (Tables 2-2 and 2-3), * 

u as compared to a site background concentration of 4405 rng/kg. The 95% UCL for Scenarios 

1, 2, 4 and 5 ranges from 4651-26,159 mg/kg, suggesting elevated aluminum concentrations 

on-site. Lack of a quantifkd dose-response relationship and elevated aluminum concentrations 

in soils may have an impact on the outcome of the risk assessment and may contribute some 

degree of uncertainty. However, it should be noted that doses and risks associated with 

inhalation of hgitive dusts are very low, and incidental ingestion of non-carcinogenic inorganic 

compounds generally do not contribute a significant risk in the scenarios presented in this report. 

Currently, no oral or inhalation RfD for cobalt has been published by the EPA. Cobalt 

is an essential component of Vitamin B12, which is required for the production of red blood 

cells (see Appendix B). The range of detection for soil sample results is 0.95-87.1 mg/kg, as 

compared to a site background of 2.3 mg/kg and a U.S. mean background in soil of 5.9 mg/kg 

(range equal to 0.3-70 mg/kg) (USGS, 1984). Although the 95% UCL for cobalt in soil 

background is elevated over site background for Scenarios 1, 2, 4 and 5, comparison to the 

mean U.S. background concentration or the range of U.S. concentrations in soil suggests the 

levels on-site are not out of a normal range. Therefore, a cobalt RfD (oral or inhalation) is not 

expected to be crucial to the outcome of the risk assessment. 

. 

L./ 

The range of detection-of copper in soil is 0.88-887 mg/kg, which exceeds the site 

background concentration of 16.6 mg/kg. Similarly, calculated 95 % UCL concentrations of 

copper (Tables 2-2 and 2-3) 'exceed reported U.S. mean concentrations for Scenarios 1, 2 and 

5. Site concentrations exceed reported U.S. ranges for copper in only one surficial location. 

An inhalation RfD for copper is not available from EPA (see Appendix B). Because copper has 

been shown to cause local G.I. irritation following ingestion, it is not practical to extrapolate 
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from the oral route to the inhalation route. Thus, the contribution of copper to health risks * 

u' following inhalation is uncertain. However, it should be noted that doses and risks associated 

with inhalation of fugitive dusts are very low. 

The EPA weight of evidence for the carcinogenicity of lead is "B2" - a probable human 

carcinogen; however, a quantitative risk estimate has not been provided (see Appendix B). The . 
Record of Decision (ROD) for NL Industrial Taracorp site (Granite City, Illinois) (EPA, 1990) 

provides a basis for a recommended 500 mg/kg cleanup level for lead. This ROD supports the 

500 mg/kg level specificaly for the Granite City site and other Superfund sites in general. 

Similarly, the OSWER Directive No. 9355.4-02 recommends an interim soil cleanup level of 500- 

1,000 mgkg for lead in soil. n i s  interim soil cleanup level is considered 'to be protective of 

direct contact at residential settings, and may not be directly applicable to an industrial setting 

such as at SMC. Lead concentrations appear to be elevated (greater than 500 mg/kg) in surface 

" soil at only 2 out of 116 possible locations (RA-44 and RA-12), such that some minor degree 

of concern over the lack of quantitative cancer risk is noted. It should be noted that the 95% 

UCL for any scenario does not exceed 500 mg/kg. 

There is no inhalation RfD for nickel at this time (see Appendix B). The range of 

detection of nickel in soil is 1.5-3360 mg/kg, which exceeds the reported U.S. background range 

(<5-700 mg/kg). However, nickel concentrations only exceed this range at three locations 

(RA-12, RA-14 and RA-28). Comparison of 95 % UCL nickel concentrations to site and mean 

U. S . background concentrations indicate elevated nickel contamination on-site. However, 

because risks associated with inhalation of fugitive dusts carrying site contaminants are generally 

low, it is not likely that omission of the evaluation of systemic effects resulting from nickel 
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inhalation would significanty impact the risk assessment. Furthermore, the inhalation route is 

assessed for the carcinogenic effects of nickel. 

* 

0 

Currently, no inhalation RfD for selenium has been published by the EPA (see 

Appendix B). The range of detection for soils is 0.43-5.1 mg/kg (Tables 2-2 and 2-3), as 

compared to a U.S. background range of 0.1-3.9 mg/kg. Comparison of 95% UCL for 

selenium to site background (0.49 mg/kg) indicates some elevation for Scenario 2 only (1.5 

mg/kg). Selenium was detected infrequently in soils (25/192). Thus, although levels on-site 

appear to be slightly elevated, a lack of a quanMied dose-response relationship is not likely to 

have a significant impact on the outcome of the risk assessment. Further, it should be noted that 

doses and risks associated with inhalation of fugitive dusts are very low. 

An inhalation RfD is not available for silver at this time (EPA, 1992; 1991a). Silver 

concentrations on-site range from 0.37-4 mg/kg. Site background was reported as 0.86 mg/kg, 

which was exceeded by the 95% UCL for each scenario (1, 2, 4 and 5). Thus, levels on-site 

appear to be slightly elevated, and lack of a quantified dose-response relationship may contribute 

some uncertainty to the risk assessment. However, as indicated previously, it should be noted 

that doses and risks associated with inhalation of fugitive dusts are very low and, in general, do 

not contribute to excess risk. 

'LJ 

Thallium is one of the more toxic metals and can cause neural, hepatic and renal injury. 

It may also cause deafness and loss of vision. An inhalation RfD for thallium is not available 

at this time (EPA, 1992; 1991a). Thallium was detected one time out of 192 possible sampling 

locations and was not detected in the site background sample. Based on the infrequent rate of 

detection, the omission of thallium from the quantitative risk assessment is not of concern. 
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The major toxicologic effects of boron are on the lung. Through occupational exposure, 

boron has been shown to induce pulmonary edema and hemorrhage in the alveolus (Menzel and 

* 

Amdur, 1986; Dixon, 1986). The chronic inhalation RfD for boron has not been determined 

(EPA, 1992; 1991a). The range of detected boron concentrations on-site is 29.1-239 mg/kg, 

which exceeds the reported U.S. background range of <20-150 mg/kg. Comparison of site 

background (21.4 mg/kg) or mean U.S. background (31 mg/kg) to the 95% UCL for boron 

indicates boron concentrations should be considered to be elevated on-site for Scenario 2 (current 

industrial use). Because the primary effects of boron are on the lung, the absence of boron from 

the risk assessment should be noted. However, concentrations of contaminants in fugitive dusts 

and resulting doses tend to be small and, in general, do not contribute significantly to the 

quantitative analysis. 

No oral or inhalation RfDs for niobium were located in IRIS or HEAST (EPA, 1992; 

1991a). Niobium has not been evaluated by the EPA for evidence of carcinogenicity (EPA, - 
1992; 1991a). Niobium concentrations ranged from 52-845 mg/kg, with an apparent "hot spot" 

of 845 mg/kg at RA-44. With the exception of this "hot spot", niobium concentrations on-site 

did not appear to be greatly elevated when compared to site background (42.5 mg/kg) or U.S. 

background ranges in soil (< 10-50 mg/kg). Niobium was detected infrequently (7/68) in soils. 

Strontium, a metabolic analog of calcium, is readily absorbed from the gastrointestinal 

tract or the lungs into the bloodstream and is subsequently deposited in bone (Hobbs and 

McClellan, 1986). The adverse health effects associated with strontium exposure are currently 

under review by an EPA work group (EPA, 1992; 1991a) and consequently chronic oral and 

inhalation RfD values are not available at this time. Strontium has not been evaluated by the 

EPA for evidence of carcinogenicity @PA, 1992; 1991a). Comparison of the ranges of 

u 
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site-related (22.8-228 mg/kg) and U.S. background concentrations (< 5-700 mg/kg) of strontium 

indicate site concentrations are not unusual. However, comparison of the 95 % UCL values to 

site background (21.4 mg/kg) or mean U.S. background (53 mg/kg) suggest strontium 

concentrations associated with Scenario 2 are elevated. 

d 

Occupational exposure to titanium may be heavy and is associated with hyperplasia of 

the bronchial epithelium and pulmonary fibrosis following inhalation exposure (Menzel and 

Amdur, 1986). No RfDs were found in either IRIS or HEAST. Titanium has not been 

evaluated by the EPA for evidence of carcinogenicity (EPA, 1992; 1991a). Titanium 

concentrations on-site range from 29.4-941 mg/kg in soils, which is within the reported U.S. 

background range of 70-15,000 mg/kg (USGS, 1984). Comparison of the 95 % UCL values for 

. 

scenarios (Tables 2-2 and 2-3) suggest a slight elevation of titanium concentrations on-site. 

.Thus, omission of this compound from the quantitative risk assessment may introduce a small 

degree of uncertainty. 

No lUDs for zirconium were found in either IRIS or HEAST (EPA, 1992; 1991a). 

Zirconium has not been evaluated by the EPA for evidence of carcinogenicity (EPA, 1991a). 

Zirconium concentrations on-site ranged from 39.1-159 mg/kg in soils. No site-related 

background data is available. The reported range of U.S. background concentrations of 

zirconium in soil is <20-20,000 mg/kg, with a mean value of 220 mg/kg. Based on this 

information, it appears that site-related concentrations are not elevated and thus, the omission 

of zirconium from the quantitative risk assessment is not likely to be of concern. 

0 Volatile Organics 
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The risk assessment for trichloroethene is under review by an EPA workgroup. As a 

result, oral and inhalation RfDs have not been established @PA, 1992). Trichloroethene was 

detected twice in deep grdund water monitoring wells to the south of the site at concentrations 

of 35 and 70 mg/l. The reference (upgradient) concentration of trichloroethene is 17 mg/l. 

Elevated ground water concentrations of trichloroethene suggest omission of this compound may 

contribute to an underestimate of systemic effects. However, it should be noted that this volatile 

organic was included in the quantitative carcinogenic risk analysis. 

Semi-Volatiles 

RfDs are not available for the carcinogenic PAHs (phenanthrene, benzo(a)anthracene, 

chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno( 172,3-cd)pyrene 

and benzo(g,h,i)perylene. These PAHs were detected infrequently and at low concentrations in 

soils, and were not detected in surface and ground water. . Based on structure activity 

relationships, it is possible to address the systemic toxicity of the carcinogenic PAHs by 

utilization of the RfD for naphthalene. However, it should be noted that: a) the RfD for 

. I #  

naphthalene is the lowest of the group of PAHs, and b) the chemical and physical properties of 

naphthalene are most unlike any other PAH. A simple comparison of exposure doses of each 

carcinogenic PAH to the RfD for naphthalene indicates that omission of these PAHs from the 

quantitative risk analysis for systemic effects is not likely to introduce an underestimate of risk. 

Furthermore, the carcinogenic effects of these compounds are assessed quantitatively. 

Seven carcinogenic PAH compounds, including benzo(a)pyrene, were included in the 

quantitative risk assessment. All were assigned the cancer slope factor derived for 

benzo(a)pyrene, which is among the most potent members of this chemical class. Most 
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carcinogenic members of this class have been shown to induce skin cancer upon topical 

administration, while the more heavily studied agent, benzo(a)pyrene, has also been shown to 

cause lung and stomach tumors (ATSDR, 1990). 

i/ 

Dermal cancer risk for PAHs was not calculated because of uncertainty regarding the 

carcinogenic potency of the agents by the dermal route. However, given the preponderance of 

evidence in rodents that these agents are carcinogenic by dermal exposure, it is likely that this 

analysis underestimates the cancer risk due to PAH compounds present in water and soil. The 

increase in cancer risk that could be associated with dermal exposure to PAHs in soil is not 

likely to be substantial since the dermal dosage' to these agents was generally less than that 

received via oral exposure to PAHs in soil. Further, the dermal dose represents the absorbed 

dose, which is only 5% of the exposure dose for PAHs. 

"i/ 
0 Pesticides/PCBs 

The PCBs Aroclor-1248, Aroclor-1254 and Aroclor-1260 were detected infrequently in 

soils on-site (1/54, 4/54 and 2/54, respectively) (Tables 2-2 and 2-3). Although data is 

inadequate to provide a dose-response relationship for systemic effects, these compounds are 

included in the quantitative assessment of carcinogenic risks. Based on this information, 

omission of these PCBs from the quantitative assessment of systemic effects is not expected to 

produce an underestimation of risk. 

Tentatively Identified Compounds (TICS) 

TICs are not quantitatively addressed because their chemical identities were poorly 

characterized. In the vast majority of samples, the TICs are listed as "unknown". In the few 
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isolated cases where a specific chemical is listed as a TIC, the levels are,generally low. Without 

a better indication of the contaminants which comprise the TIC listing, no qualitative or 

quantitative assessment can be made. 

* 

i/ 

2.7.3 Uncertainty Assessment 

0 

The scenarios developed for the site include exposures resulting from probable current 

use by trespassers, as a current active industrial facility, current residential ground water usage, 

potential future construction on the site, and potential future use of the site as a residential area. 

The risks associated with these scenarios are conditional on these land uses occurring. 

Observations made during field investigations indicate that activities such as trespassing have not 

occurred on the site, and evidence to the contrary is not available. Thus, the uncertainty 

Uncertainty Associated with the Exposure Assessment 

L,' associated with the exposure frequency and duration for Scenario 1 is not likely to be large, and 

is not likely to contribute significantly to an overestimation of risk. Current zoning for the site 

is industrial, and the site is currently active as an industrial facility. Thus, the uncertainty 

associated with Scenario 2 and with this land use is low. Use of shallow ground water as a 

potable source (Scenario 3) and resulting risks is associated with a large degree of uncertainty. 

The shallow ground water flow direction in the vicinity of monitoring wells SC-22s (shallow 

well), SC-13s (shallow well), and D (shallow well) are presented in Figures 14 and 16 of the 

Draft Final Remedial Investigation @I) Report (TRC, 199 1). These figures clearly indicate that 

the shallow ground water flow direction is to the southwest along the Hudson Branch. SMC's 

shallow ground water will follow the site topography until it intersects the Hudson Branch, then 

it will flow in the same direction as the Hudson Branch. This flow pattern was observed in the 
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TCE, hexavalent chromium, and total chromium plumes presented in the Draft Final RI Report 

(Figures 22, 24, 26, 28, 30 and 32 (TRC, 1991)). SMC's off property shallow ground water 

impact will be along the Hudson Branch west of East Boulevard. Thus, it is unlikely that 

contaminants will reach private wells that are or may be located along East Weymouth Avenue. 

An additional monitoring well location has been recommended for placement to the south of the 

SMC facility (along Weymouth Road). This well is expected to further delineate ground water 

contamination in this area; speci€kally to help distinguish the chromium plume, and evaluate 

potential impacts of-contaminants such as arsenic and beryllium on private well water quality. 

The deep ground water flow direction in the vicinity of monitoring well SC-22D (deep 

well), SC-13D (deep well), and W2 (deep well) are presented in Figures 15 and 17 of the Draft 

Final RT Report (TRC, 1991). These figures clearly indicate that the present deep ground water 

flow direction is toward the southwest. This ground water flow direction could be the result of 

ground water pumping by the recovery wells installed by SMC along the Hudson Branch. 

Inspection of Figures 23, 25, 27, 29, 31 and 33 of the Draft Final RI Report (TRC, 1991), 

reveals that significant concentrations of TCE and chromium were detected in monitoring well 

SC-22D and of chromium in monitoring well W2. At present, the direction of contamination 

' 

" 

0 

* \ I  

is being controlled by ground water pumping at recovery well W9. The potential impact of 

contaminants south of the Hudson Branch will be addressed during the Phase 11 RI by installing 

a monitoring well directly south of SC-22D. Thus, it is uncertain at this point whether 

contaminants are migrating and impacting current and future wells located along East Weymouth 

Avenue. This uncertainty in future use of the site adds a degree of uncertainty to the risks 

associated with Scenario 3. An additional monitoring well location has been recommended for 

placement to the south of the SMC facility (along Weymouth Road). This well is expected to 

\4 
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further delineate ground water contamination in this area; specifically to help distinguish the 

chromium plume, and evaluate potential impacts of contaminants such as arsenic and beryllium 

on private well water quality. 

‘ 

‘-,” 

Construction or development of the site is a potential future activity at the SMC facility; 

thus, Scenario 4 has a smaller degree of uncertainty associated with it. 

Finally, it is unlikely that the site would be developed for residential use. The 

uncertainty associated with this scenario (Scenario 5) is quite large and is likely to contribute 

significantly to an overestimation of risk associated with the site. 

Table 2-16 summarizes the exposure pathways considered for the risk assessment, and 

reasons for exclusion or inclusion. Ingestion of ground water as a future use scenario was not 

addressed as there is a well restriction in the vicinity of the site. 

Two models were used to characterize exposure point concentrations. The first, a model 

used to estimate concentrations of chemicals in fugitive dust, was taken from AP-42 (EPA, 

1988) (see Appendix A). The key model assumptions include the time frame during which the 

construction on-site is likely to take place and the use of a yearly average wind speed. The 

potential impact of these assumptions will be to underestimate risk if construction occurs for a 

longer period of time than originally estimated, or, if daily wind speeds exceed the annual 

average wind speed. Comparison of modeled contaminant concentrations in dust to monitored 

contaminant concentrations (TRC, 1991) indicate the fugitive dust modeling is extremely 

conservative and, thus, overly protective of human health. The second model, volatilization of 

chemicals during home use of ground water (i.e., showering) (see Appendix A) was taken from 

Andelman (1985). A key assumption for this model is likely to include the fraction of 

-./ 

- 
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contaminant volatilized, which is assumed to be 0.9 (90%). This assumption is likely to * 

LJ overpredict, rather than underpredict, risk. 

The primary uncertainties associated with exposures in each scenario include: 

- Scenario 1 - the frequency of use and types of activities associated with children 

Scenario 2 - the generation of fugitive dust due to current site activities is likely 

trespassing on the site. 

- 
to be overly conservative, such that risk estimates may be overestimated. 

- Scenario 3 - risks associated with ingestion of ground water rely on: a) the use 
of ground water as a potable source in the vicinity of the site, and b) the use of 
maximum detected values as representative of ground water contamination. 

- Scenario 4 - the exposure duration for construction workers was based on a 
conservative assumption, but may over- or underestimate the risk estimate. 

- Scenario 5 - future use of the site as a residential area is highly unlikely and 
contributes a large degree of uncertainty when evaluating the associated risks. 

e 

As requested by NJDEPE, this section provides an evaluation of the variance between 

EPA (1989) and NJDEPE policies with regard to target compounds detected in blank samples. 

Evaluation of common laboratory contaminants in blank samples for this risk assessment is based 

upon the EPA approach described in EPA (1989). NJDEPE has also developed a policy to 

evaluate blank contamination. This discussion focuses on the potential changes in the evaluation 

of blank contamination data using the NJDEPE approach, and the potential impacts of this 

policy on the risk assessment. 

Uncertainty Associated with Blank Evaluation 

Media considered in the risk assessment included surjace soil, subsurjace soil, ground 

water, and surjace water. An associated blank sample was determined for each sample using 

information contained in the RI report @UC, 1991), and in the sample logs from the field 

2-61 



investigation. A list was compiled of compounds detected in blanks associated with each of these 

media. A comparison was made between the blank evaluation method outlined in EPA (1989) 

and the method developed by NJDEPE. 

* 

LJ 

Suface Soil 

Compounds detected in the blank samples associated with suglace soil include five VOCs 

(acetone, chloroform, methylene chlonde, trichloroethene, and tetrachbroethene) , two SVOCs 

(di-n-butylphthalate and pentachlorophenol), one pesticide (4,4 *-DDT), and eleven inorgQnics 

(boron, calcium, copper, iron, lead, magnesium, manganese, selenium, sodium, vanadium, and 

zinc). 

Of these 19 compoundr detected in blanks associated with surjace soil, only the data for 

four of these (boron, munganese, zinc, and acetone) would be treated differently with the 

application of the NJDEPE blank evaluation method versus the EPA (1989) method. %t is, 

for acetone, boron, munganese, and zinc some of the data points included in the risk assessment 

based on the EPA (1989) blank evaluation method would be rejected using the NJDEPE blank 

evaluation method. This would result in a reduced frequency of detection and potentially alter 

the selection of these compounds as COCs and/or alter the exposure point concentration(s). For 

example, acetone would not have been included as a COC in the risk assessment based on the 

NJDEPE method for blank evaluation. 

All four compounds were selected as COCs in su~ace  soil (Table 2-77, and thus were 

included in calcuhtion of exposure and risk in Scenarios 1 (current trespassing), 2 (current 

comrnercial/industrial), and 5 Cfi-lture residential). None of these four compounds have been 

classijied as carcinogens such that cancer risks were not evaluated. However, each of these four 

\d 
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compounds were evaluated quantitatively with regard to non-cancer endpoints but were not 

associated with elevated HQs in any of the scenarios (e.g., Scenarios 1, 2, and 5; see 

Appendix A). 7%us, it is unlikely that use of the EPA (1989) method of blank evaluation (versus 

the NJDEPE method) would alter the conclusions of the risk assessment. Both blank evaluation 

methods agree on the treatment of the data for the remining 15 compounds detected in suyace 

soil blanks. 

' 

d 

Subsur$ace Soil 

Compounds detected in blanks associated with subsuyace soil are the same as those Listed 

for surjace soil. Of the compounds detected in blanks associated with subsurjace soil only the 

data for Jive of these (boron, manganese, zinc, acetone, and methylene chloride) would be 

treated diflerently with the application of the NJDEPE blank evaluation method. For boron, 

manganese, and zinc some of the data points included in the risk assessment based on the EPA 

(1989) blank evaluation would be rejected using the NJDEPE blank evaluation method. This 

would result in a reduced frequency of detection and potentially alter the' selection of the 

compounds as COCs and/or alter the exposure point concentration(s). These three inorganics 

were selected as COCs in subsuijiace soil (Table 2-77 None of these three inorganics are 

classified as carcinogens, such that cancer risks were not evaluated. However, these inorganics 

were evaluated quantitatively with regard to non-cancer endpoints and were not associated with 

elevated HQs in Scenario 4 (see Appendix A). Thus, it is unlikely that use of the EPA (2989) 

method of blank evaluation (versus the NJDEPE method) would alter the conclusions of the risk 

assessment for these three inorganic COCs. For acetone and methylene chloride some of the 

data points rejected based on the EPA (1989) blank evaluation approach would be included 

e 
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based on the NJDEPE blank evaluation method, ?%is would result in an increase in the 

L/ ' frequency of detection and might alter the exposure point concentration(s). However, both 

' 

acetone and methylene chloride were selected as COCs in subsuqace soil (Table 2-7), culct 

inclusion of additional sampling points would not aflect this selection. Methylene chloride is 

classiJied as a B2 carcinogen and was evaluated quculn'tatively with regard to cancer in the risk 

assessment for Scenario 4 Qkture construction). Rish associated with exposure to methylene 

chloride were low five to eight orders of magnitude less than 1E-06). Acetone is not chsicfied 

as a carcinogen such that cancer risks were not evaluated. Acetone and methylene chloride were 

evaluated quantitatively with regard to non-cancer endpoints and were not associated with 

elevated HQs in Scenario 4. Thus, it is unlikely that use of the EPA (1989) method of bknk 

evaluation (versus the NJDEPE method) would alter the conclusions of the risk assessment. Both 

blank evaluation methods agree on the treatment of the data for the remaining 14 compounds 

detected in subsuqace soil blur&. L./ 

0 Ground Water 

Compounds detected in blanks associated with ground water include nvo VOCs (acetone 

and methylene chloride) and one inorganic (zinc). Both blank evaluation methods agree on the 

treatment of the data for these compounds. Thus, the use of the EPA (1989) method of blank 

evaluation (versus the NJDEPE method) would not alter the conclusions of the risk assessment. 

Surface Water 

Compounds detected in surjace water include two VOCs (acetone and methylene chloride) 

and four inorganics (lead, manganese, vanadipm, and zinc). For compounds detected in blank 
u 
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associated with suvace water, only the data points for zinc would be treated direrently with the * 

'4' application of the NJDEPE blank evaluation method versus the EPA (1989) method. Some of 

the data points for zinc included in the risk assessment (based on the EPA (1989) blank 

evaluation method) would be rejected based on the NJDEPE blank evaluation method. 7l is  

would result in a reduced frequency of detection and potentially alter the selection of this 

compound as a COC and/or alter the exposure point concentration. Zinc was selected as a COC 

in suvace water (Table 2-7) and evaluated quantitatively in Scenario I (current trespassing) for 

non-cancer endpoints. The HQs for zinc in suvace water are not elevated (Appendix A). Zinc 

is not classified as a carcinogen and is not evaluated with regard to cancer risk. Thus, it is 

unlikely that the use of either the NJDEPE or EPA (1989) methods for blank evaluation would 

impact the conclusions of the risk assessment. 

In summary, this evaluation of the variance between policies with regard to target 

compounds detected in blank samples indicates that use of the EPA (1989) method would not 

alter the conclusions of the risk assessment. 

Uncertainty Associated with Site Data 

Some significant uncertainties exist in the data used for this site. In most cases these 

uncertainties are likely to overestimate, rather than underestimate, the risk. A few examples of 

data uncertainties include chemicals detected infrequently in all media were assumed to occur 

in that media at estimated or maximum detected concentrations; and "U" data (non-detect values) 

were included as one half the SQL or the SQL, used in calculation of the 95% UCL, and 

considered as potential locations of contamination. 
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Specific examples of data uncertainties warrant detailed analysis. This section explores ' 

W these uncertainties and presents this analysis by scenario. 

Cancer risk estimates and hazard index ratios associated with Scenario 1 were low. That 

is, the estimates did not exceed target values for systemic or carcinogenic risk. The greatest risk 

associated with Scenario 1 was ingestion exposure to surface water contaminants in the Hudson 

Branch. Arsenic and beryllium were the compounds which contributed the majority of the risk 

estimate. The data uncertainty associated with these compounds is related to the use of a 

maximum detected value as representative of the exposure point concentration rather than the 

95 % UCL. As discussed in the data evaluation section, when a 95 % UCL is calculated for data 

sets containing fewer than ten data points, the resulting 95% UCL is artificially inflated and 

exceeds the maximum detected concentration. Thus, in order to maintain a conservative 

approach throughout the assessment, the maximum detected value was chosen as the exposure 

point concentration. The impact of this approach is readily evident in that for both arsenic and - 
beryllium, the maximum detected value is more than an order of magnitude larger than any other 

detected value. Furthermore, this value occurred in one location for both compounds (SW-2). 

In summary, risks associated with Scenario 1 are likely to be greatly overstated due to 

uncertainties associated with the data. 

Cancer risks were associated with Scenario 2, current industrial use of the site. The 

primary route of exposure associated with these risks was dermal contact with PCBs in soil, and 

incidental ingestion of arsenic, beryllium and PCBs in soil. Data uncertainties play a role only 

in the case of PCBs, which were detected infrequently (1/14 and 4/14, respectively) in surface 

soil. Due to the low number of data points, a 95% UCL could not be calculated and the 

maximum detected value was used as the exposure point concentration. For Aroclor-1254, the 

'U 
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maximum value is more than an order of magnitude greater than other concentrations detected 

L l  in soil. For Aroclor-1248, no other locations of contamination were detected. In summary, 

excess risk associated with exposure to PCBs in surface soil is likely to be overstated by (at 

least) an order of magnitude. 

Scenario 3 (current ground water use) presented some of the largest risks estimated in 

this assessment. Use of the deep ground water as a potable aquifer was associated with a cancer 

risk of 8E-03 and a hazard index ratio of 2E+02. The route of exposure of most concern is 

ingestion of ground water (cancer risk of 8E-03 and hazard index of 2E+02), although 

inhalation of volatile organics is of concern (cancer risk of 4E-04). The contaminants of concern 

for Scenario 3 (deep ground water) include antimony, arsenic, beryllium, chromium III, 

chromium VI, selenium, vanadium and trichloroethene. The frst data uncertainty associated 

with this scenario is the representative nature of contamination in SC-13, SC-22, W2 and D 

versus private well water quality. 

Review of individual well data for a private well (Mohan) to the south of the SMC 

facility (and south of SC-22) for the period January to December 1989 indicates no impact on 

the basis of Cr VI and Cr III analysis. This data was not used in the quantitative risk assessment 

for the following reasons: 

0 The specific depth and screened interval information of the Mohan deep and 
shallow wells are unknown; 

The homeowners collect the water samples rather than qualified field personnel 
such that RI QNQC protocols may or may not be followed; and 

0 The water samples are collected at the tap, while all other ground water samples 
are taken by bailer. 
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The remaining data uncertainties involve the infrequent rate of detection of these ' 

L,' contaminants and the inability to calculate a 95% UCL. Antimony, arsenic, beryllium, 

chromium @I and VI), selenium and trichloroethene were detected only in SC-22D (in both 

sampling rounds). Thus, while an attempt was made to choose monitoring wells which were 

representative of ground water contamination conditions to the south of the site, only data from 

a single well was considered in this assessment. Thus, it is likely that the risk estimates greatly 

overstate the current use conditions. 

Scenario 3 (shallow ground water use) was also associated with excess cancer risk 

(#E-02) and elevated hazard index ratios (6E+02), due to ingestion exposure. Similar to 

Scenario 3 (deep ground water use), the primary contaminants of concern include arsenic, 

beryllium, boron, cyanide, and vanadium. Data uncertainties are discussed in relation to each 

contaminant, although it should be noted that the maximum detected value was used rather than 

a 95% UCL due to the small data set. Arsenic was detected only in SC-22 (both rounds of 

sampling); beryllium was detected only in SC-13 (both rounds of sampling); boron was detected 

once in SC-13 and once in SC-22; cyanide was detected only one time (SC-13, round I); and 

vanadium was detected four times at a wide range of concentrations. Based on this information, 

it should be noted that a great deal of uncertainty is associated with this data, and the review of 

risks associated with Scenario 3 should be evaluated in light of this uncertainty. 

- 

Cancer risks and hazard index ratios associated with Scenario 4 were low. The greatest 

risk associated with Scenario 4 (future construction use) was incidental ingestion of DDT in 

subsurface soil. DDT was detected infrequently (five times out of 34 possible locations), and 

the range of concentrations was large (0.0093-31 mg/kg), and the maximum value was used as 
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the exposure point concentration rather than the 95% UCL. Thus, some degree of uncertainty 

is associated with the risks presented for Scenario 4. 

3 

'-l 

Scenario 5 (future residential use) was associated with excess cancer risk and elevated 

hazard index ratios. Data uncertainties play a role only in the case of PCBs, which were 

detected infrequently (1/14 and 4/14, respectively) in surface soil. Due to the low number of 

data points, the 95% UCL could not be calculated and the maximum detected value was used 

as the exposure point concentration. For Aroclor-1254, the maximum value is more than an 

order of magnitude greater than other concentrations detected in soil. For Aroclor-1248, no 

other locations of contamination were detected: In summary, excess risk associated with 

exposure to PCBs in surface soil is likely to be overstated by (at least) an order of magnitude. 

For the risk estimation of cancer and of chronic non-cancer health effects, risks from all 

exposure pathways and for all chemicals have been summed to yield the total site risk for a 

given receptor. This is a conservative approach, since, in general, different chemicals do not 

have the same target organ or mechanism of action. Thus, their toxic effects may be, at least 

in some cases, independent and not additive. Further, chemicals may antagonize one another 

through competition for enzymes and binding sites, and by inhibition of pathways needed for 

chemical transport (absorption, cellular uptake, etc.) or metabolic activation. However, it is also 

possible that certain chemicals can be synergistic such as is the case when a promotor-type 

carcinogen greatly enhances the expression of genetic damage induced by a low dose of an 

initiator. 

Uncertainty Surrounding Cancer and Non-Cancer Risks 
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Uncertainty in the risk characterization may stem from exclusion of chemicals in the 

quantitative risk assessment. Chemicals which were not included in the quantitative risk 

assessment were excluded due to either lack of detection in the chemical analysis or as a 

consequence of missing toxicity data. 

Uncertainties Associated with Toxicity Values 

Chemicals with missing toxicity values are not expected to introduce a large degree of 

uncertainty into the risk estimates, as described in Section 2.6.2. Briefly, the exclusion of 

strontium and titanium may or may not underestimate the cumulative hazard index ratio due to 

a large degree of uncertainty associated with dose-response information. 

In numerous cases in which a toxicity value was available for one exposure route but not 

another, a dose route extrapolation was performed. These extrapolations were utilized to go 

between the oral and inhalation routes of exposure if the toxic/carcinogenic effects were systemic 

rather than local. The compounds for which this was done are noted in Appendix B. The oral 'd 

to inhalation dose route extrapolation can underestimate potency from inhalation exposure if the 

chemical is irritating, insoluble, slowly absorbed or highly reactive. Under these conditions, the 
* 1 7  

dose to specific lung regions may be greater than that to the G.I. tract or internal organs, 

creating the possibility that the lung would be at greater risk. At this site, this possibility is 

greatest for the oral-to-inhalation extrapolation of RfD values for the metals arsenic, beryllium, 

nickel and zinc. However, inhalation of these metals was due to the dust inhalation pathway 

which was a minor exposure route. Therefore, underestimation of toxicity values for inhalation 

exposure should not have a large effect on the outcome of this risk assessment. 

A correction factor was not used for dermal RfDs and slope factors to take into account 

the difference between absorbed vs. exposure doses in oral vs. de@ data, based on guidance 
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from EPA Region II. In general, the oral toxicity values are based upon an exposure dose, 

while the dermal doses for the modeled pathways are in terms of an absorbed dose. The absence 

of the use of such a correction factor provides a less conservative approach in estimating risk. 

W 

Sensitivity Analysis 

As requested by the NJDEPE, a central tendency risk estimute was calculated for the 

pathways associated with the greatest risk (outlined below) using the 95% UCL exposure point 

concentration and most likely (50th percentile) exposure W E )  parameters. 

m e  primry routes of exposure for each scenurio are as follows: 

- Scenario 1 - incidental ingestion of suqace water from the Hudson Branch 
(associated with a cancer risk of 2E-06). 

- Scenario 2 - dermal contact with soil (associated with a cancer risk of 5E-05). 
Incidental ingestion of soil also contributed as an exposure pathway of concern, 
with a cancer risk of 3E-05. 

Scenario 3 - ingestion of shallow or deep ground water as a potable source 
(associated with cancer risks of 4E-02 and 8E-03, respectively, and non-cancer 
HIS exceeding 1E-I-00). Demuzl contact with shallow and deep ground water is 
associated with cancer risks of 2E-05 and 1E-OS, respectively. Inhalation of 
volatile organics in deep ground water also contributed as an exposure pathway 
of concern (associated with a cancer risk of 4304) .  

Scenario 4 - incidental ingestion of soil contributed as an exposure pathway of 
concern, but risks did not exceed IE-06 and HIS did not exceed lE+00. 

Scenario 5 - incidental ingestion of soil is associated with cancer risks of 9E-05 
(chi.@) and 5E-05 (adult) and the HI for this pathway exceeded lE+00 for 
children but not adults. Dermal exposure to contaminants in soil also contributed 
as an exposure pathway of concern, with a cancer risk of 1E-04. 

Tdle  2-1 7presents the MLE parameters used in this sensitivity analysis. It should be 

noted that the guidance for selection of central tendency exposure parameters is incomplete 

(EPA, 1993), and best professional judgement was used in instances where documented 

L./ 
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information could not be obtained. Further, in some instances, commonly used RMEparameters 

(e.g., body weight) are actually averages and these values are used for the MLE case as well. 

The results of this sensitivity analysis are presented in Table 2-18 and discussed below, 

* 

LJ 

by scenario. 

0 Scenario 1 - Trespass& (Current) 

For the trespassing scenario, the primary exposure pathway associated with 
excess cancer risk is ingestion of suqace water (Table 2-18). The values of 
exposure frequency (EF) and exposure duration (ED) were the only MLE 
parameters applied in this analysis (Table 2-1 7). Substitution of RME values with 
MLE values for EF and ED reduces the cancer risk value for ingestion of suqace 
water by approximately an order of magnitude (Table 2-18) such that the MLE 
cancer risk does not exceed 1E-06. 

e Scenario 2 - Commercial/Indmtrial (Current) 

D e m l  contact Gth soil and incidental ingestion of soil were the primary 
exposure pathways associated with excess cancer risk for the 
commercial/industrial scenario (Table 2-18). For dermal exposure, the exposed 
skin suqace area (SA), absolption factors (ABS), adherence factors (AF), &ED 
were adjusted to reflect central tendency values (Table 2-1 7). n e  MLE cancer 
risk value for dermal contact with soil is approximately three orders of magnitude 
lower than the RME cancer risk value such that this pathway-spec@c risk is less 
than 1E-06. MLE parameters for incidental ingestion of soil include the soil 
ingestion rate flR) and ED ( T i l e  2-17). The MLE cancer risk value for 
ingestion of soil is an order of magnitude less than the RME cancer risk value, 
and exceeds 1E-06 by a factor of 3. 

0 Scenario 3 - Residential (Current) 

For the current residential scenario, the primary exposure pathways associated 
with excess cancer risk include ingestion of ground water, dermal contact with 
ground water, and inhalation of volatiles from ground water during showering 
(Tdle 2-18). Ingestion of ground water is also associated with an elevated HI. 

The parameters used to describe the MLE for ingestion of ground water include 
IR and ED (Table 2-17). The MZE cancer risk for this pathway are 
approximately 25% of the RME cancer risks for both shallow and deep ground 
water), and exceed 1E-06 by factors of 9,000 and 2,000 for shallow and deep 
ground water, respectively. Sirnihr reductions in the HI are also seen, ana' the 
MLE HI for deep and shallow ground water continues to exceed 1E+00. 
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The parameters used to describe the MLE for dermal contact with ground water 
include ED and the exposure time (ETJ (Table 2-17). The MLE cancer rish for 
this pathway are approximately an order of magnitude less than the RME cancer 
rish For both shallow and deep ground water), and exceed 1E-06 by 4- and 2- 
fold, for shallow and deep ground water, respectively (Table 2-18). 

The parameters used to describe the MLE for inhalation of volatilesfi-om ground 
water during showering include the inhalation rate, ED, and ET (Table 2-17). 
m e  MLE cancer risk for this pathway is approximutely an order of magnitude less 
than the RME cancer risk, and exceedr IE-06 by a factor of 60. 

Scenario 4 - Construction fFuture) 

The primary exposure pathway associated with excess cancer risk for Scenario 4 - 
future construction is incidental ingestion of soil (Table 2-18). The parameters 
used to describe the MLE for incidental ingestion of soil include EF and ED 
(Table 2-1 7). The MLE cancer risk is approximately an order of magnitude lower 
than the RME cancer risk, and is less than IE-06. 

e Scenario 5 - Residential (Future) 

For the j?uture residential scenario, the primary exposure pathways associated 
with excess cancer risk include childhood and adult incidental ingestion of soil, 
and d e m l  contact with soil (adult only). The soil ingestion pathway is also 
associated with an elevated HI for the child receptor (Table 2-18). The 
parameters used to describe the MLE for ingestion of soil include IR, EF, and W 
(adults only) (Table 2-1 7). The MLE cancer risk for this pathway for the adult 
is approximutely two orders of ~ g h i t u d e  less than the RME cancer risk, and 
exceedr IE-06 by a factor of 3. The MLE cancer risk for this pathway for the 
child is 5% of the RME cancer risk, and exceeds IE-06 by a factor of 20. m e  
MLE HI for this pathway for the child is 20% of the RME HI, and does not 
exceed the target of IEi-00, 

The parameters used to describe the MLE for dermal contact with soil include SA, 
ABS, AF, EF, and ED (Table 2-17). The MLE cancer risk for this pathway is 
approximately four orders of magnitude less than the RME cancer risk, and does 
not exceed IE-06. 

In summary, this sensitivity analysis provides insight into the magnitude of uncertainty 

associated with the exposure pathways contributing the majority of excess risk. In particular, 

risks which exceed IE-06 for the RME, but not the MLE, include: 

2-73 



Ingestion of Sursface Water (Scenario 1 - Current Trespassing), 
D e m l  Contact with Soil (Scenario 2 - Current Cornrnercial/Irulmtrial Use), 
Incidental Ingestion of Soil (Scenario 4 - Future Construction), and 
D e m l  Contact with Soil (Scenario 5 - Future Residential). 

Elevated hazard indices which exceed lE4-00 for the RME, but not the MLE, is limited 

to incidental ingestion of soil (Scenario 5 - Future Residential, adult only). 
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TABLE 2-1 

FIELD INVESTIGATION PROGRAM SUMMARY 

Field R ~ c o M ~ ~ s s ~ ~ c ~  and Instrument Survey 

Mobilization 

Sampling Grid Layout 

Surface Soil Sampling (44 samples) 

Test Pit Operations (5 test pits located along former drainage ditch - 5 samples) 

Soil Gas Surveys - used to locate 6 soil borings in former product storage areas 

Collection of one round of surface water samples from the Hudson Branch, including runoff 
samples during a rainfall event from major drainage pathways, and one round of sediment 
samples from the Hudson Branch 

Completion of 72 soil borings across the site to characterize soil quality and geology above the 
W water table 

* 
Installation of ground water monitoring wells to identify geologic and hydrogeologic conditions; 
19 wells installed at 14 locations, including 'I deepland 12 shallow wells 

Collection of 2 rounds of ground water samples from on-site and off-site newly installed and 
existing monitoring wells; initial round (52 monitoring wells sampled) characterized ground 
water quality and the second round (39 monitoring wells sampled) confiied first round results 
and further defined the nature and extent of contamination 

Collection of 72 air samples over the course of 12 air sampling events conducted during 
non-operational periods at the SMC facility 



TABLE 2-2 
SUMMARY OF SURFACE SOIL CONCENTRATION DATA 

COMPOUND NAME 

INORGANICS 
ALUMINUM 

ANTIMONY 
ARSENIC 
BARIUM 
BERYLUUM 
CADMIUM 
CHROMIUM (tobl) 

CHROMIUM111 I 

CHROMIUM VI 

COWT 
COPPER 

LIYY) 

MANOANESE 
MERCURY 
NlCXEL 

SELENIUM 
SILVER 

THALLIUM 
VANADIUM 

ZINC 

CYANIDE 

BORON 

NIOBIUM 

SIRONTIUM 
mAN1UM 

ZIRCONIUM 

FLUORID6 

VOLATILE ORGANICS 
CHLOROMEIHANE 

M6WYLEN6CHLORID6 

A-NE 

CARBON DISUWIOB 
12-DICHLORBIHENE (tobl) 

CHLOROFORM 

2-BKTIANONB 

l,l,l-?RlCHLDRORlHAN6 
TRICHLOROEIHENE 

BWZBNE 
TKTFACHLDROBIHENE 

TOLUWB 

GIHYLBENZENB 
XYLENE (lob0 

BASE NEUlRALIACIDS 
PHENOL 

2-CHLOROPHENOL 
BENZOICACIO 

24-DICHLOROPHENOL 

NAPHTHALENE 

I-CHLORO-3-h5IHYLPHENOL 

24,s-TRICHLOROPHBNOL 

4-NlIROPHENOL 

24-DINIIROTVLUENE 

PWACHLOROPHENOL 

PHENANWRENB 

AKIHRAaNB 
DI-n-BUNLPHALA~ 

F L U O M H E N E  

PYR6N6 
BVMBENZYLPHTHALAX 
BENZO(a)AKIWRACSNE 

CHRYSENE 
bv(Z-!3HYLHEXYL)PHCHUTE 

BENZO(b)FLUORAKIHENE 

BENZO(k)FLUORANTHENE 
BENZO(.)PYRENB 

INOENO(1.23-d)PYRENE 

BENZO(&L.i)PERYLENE 

PESTICIDES / PCB'S 
4,4-DDT 

AROCLOR-Il48 

AROCLOR - 1x4 
AROCLOR- 1260 

%EQUENC 
OF 

DETECnOP 

118/116 
1911 16 
ll2/118 
115/118 
9811 18 
111116 
115/116 
NA 

38/44 
7511 16 
1 1511 18 
1 16ll18 
1141116 
2811 16 
9811 16 
1811 16 
131116 
NA 

116/116 
118/118 
11114 
10169 
7/68 
15/69 
72/72 
3117 
NA 

NA 
NA 
1114 
1/14 
1/14 
NA 

2/14 
NA 

1111 4 
1/14 
711 4 
511 4 
1/14 
1/14 

2/14 
NA 

311 4 
NA 
1/14 
NA 
NA 
1/14 
1/14 
9/14 
3/14 
1/14 
511 4 
511 4 
4/14 
1/14 
1/14 
411 4 
511 4 
311 4 
1/14 
1/14 
1/14 
1/14 

NA 
1/14 
411 4 
1114 

RANGE 
OF 

SQL 
(mgrlrg) 

NA 
3.6-16.4 
0.4-4.1 

40.5 
0.18-1.0 
0.61 -1.6 

0.8 
NA 

0.12-0.22 
0.97-1 0.6 
0.93-1.1 

NA 
NA 

0.04-0.16 
2.0-8.1 

0.32-10.3 
0.65-3.1 

NA 
NA 
NA 

0.5-2.2 
16.2-74.4 
32.4-149 
16.2-74.4 

NA 
38.5-40.8 

NA 

NA 
NA 
NA 

1.005-0.006 
1.005- 0.006 

NA 
).01-0.012 

NA 
1.005-0.008 
1.005-0.006 
1.005-0.006 
1.005-0.006 
1.005-0.006 
1.005-0.006 

0.34-0.47 
NA 

1.7-2.4 
NA 

0.34-0.47 
NA 
NA 

1.2-2.4 
0.34-0.47 
1.8-2.4 

0.34-0.47 
0.34-0.47 
0.34-0.47 
0.34-0.47 
0.34-0.47 
0.34-0.47 
0.34-0.47 
0.34-0.47 

0.35 
0.34-0.47 
0.34-0.47 
0.34-0.47 
0.34 -0.47 
0.34-0.47 

NA 
,039-0.088 
1.084- 0.1 8 
1.077-0.18 

RANGE 
OF 

DETECTION 
(mgrlrg) 

952- 104oOO 
4.7-39.5 
0.51 -43.1 
6.3-739 

0.23-80.1 
0.62-5.3 
1.5-5870 

NA 
0.12-53 
1.3-87.1 
1.1-887 
2.3-760 

4.3-3150 
0.04-2.5 
2.0-3360 
0.44-5.1 
0.37-3.3 

NA 
5.4-12100 
3.75-1 310 

0.7 
37.9-239 
52-845 

22.8-228 
49.3-941 
51.5-159 

NA 

NA 
NA 

0.082 
0.003 
0.002 

NA 
0.008-0.009 

NA 
0.001 -0.005 

0.15 
0.001 - 0.004 
0.00 1 - 0.007 

0.058 
0.36 

0.046-0.18 
NA 

0.059-0.15 
NA 

0.13 
NA 
NA 
1 .o 

0.11 
0.040- 0.79 
0.045-0.13 

0.084 
0.1 1-0.3 

0.04-0.29 
0.042-0.055 

0.12 
0.42 

0.52-0.58 
0.062-0.25 
0.047-0.35 

0.16 
0.74 
0.38 
1.1 

NA 
1.9 

0.013- 1.5 
0.022 

95% UCL (rngkg) 
CALCULATED FOR 

SCENARIONUMBER 
1 2 5 

4851.9 
6.1 
2.1 

40.9 
1.7 
1.1 

80.1 
70 

10.0 
3.8 

17.4 
73.6 

209.1 
0.2 

53.5 
0.5 
1.1 
0.0 

361.7 
77.7 

27.7 
61.1 
27.9 

137.4 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
0.0055 

0.0040 
0.0045 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 

0.074 

0.055 

0.338 

0.220 

NA 
NA 
NA 

26159.5 
5.1 
2.4 

257.6 
15.4 
1 .o 

254.6 
252.3 

2.5 
6.9 

32.7 
118.9 

1156.7 
0.1 

837.0 
1.5 
1.6 
0.0 

3383.1 
168.8 

NA 
108.1 
184.0 
160.3 

101 .o 
285.0 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
O.OO40 
NA 
NA 
NA 
NA 
NA 

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

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

0.21 

0.085 

NA 
1.900 
1.500 

8 4 2 2 . 5  
5.8 
2s 

77.4 
5.4 
0.9 

248.6 
242.6 

4.c 
4 .? 

15.6 
56.1 

436.1 
0.1 

223.6 
0.7 
1.2 
0s 

1548 .E 
69.9 
0.7 

33.6 
66.1 
41.6 

146.0 
90.2 

NA 

NA 
NA 
0.082 
0.0030 
0.0020 
NA 
0.0081 
NA 
0.0035 
0.1500 
0.0036 
0.0038 
0.0137 
0.0506 

0.180 

0.150 

0.130 

NA 

NA 

NA 
NA 
1 .ooo 
0.110 
2.789 
0.130 
0.064 
0.093 
0.259 
0.046 
0.120 
0.420 
0.300 
0.250 
0.267 
0.16 
0.74 
0.38 

1.1 

NA 
1.900 
1.153 

NA NA 0.022 

SURPACESOIL 
BACKGROUND 

30NCEN?RATi01 
(mgrlrg) 

1840 - 4090 
12.3 - <12.6 

<2.1 
440.9 - e42.7 

c1.0 - 4 . 1  
Cl.0 - Cl.1 
2.1 - 18.2 

NA 
< O . l l  

e10.2 - <10.7 
C5.2 - 20.8 
6.7 -17.9 
19.4 - 103 

eo.089 - <.11 
4.3 - 8.3 

<1.0 - c1.1 
c2.1 
<2.1 

C10.4 - 53.7 
15.2 - 18.1 

C1.1 
<20.9 - c21.4 
C40.5 - C42.5 
C20.4 - c21.4 

49.3 - 123 
NA 
NA 

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

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

NA 
NA 
NA 
NA 

NA- EITHERNOTDEIFCIED ORNOTANALYZEDFORINDICA~OCONTAMIN~SUCHTHATCONTAMINANT 

I - FORSCSNARIOSZbrJ CHROMIUM 111 I S  C4LCUL4'IKD BY SUBTRACTING CHROMIUM VI  FROMTOTAL CHROMIUM. FORSCENARIO ICHROMIUM 111 IS 
CALCULArrOASSUMlNGMAT?HETOT~CHROMlUM IS'lISCHROMlUM IllAND UIICHROMIUMVI. 

NOTCAARIEDMROUGH MEQUANTlTATlVB RISK ANALYSIS. 



TABLE 2-3 
SUMMARY OF SUBSURFACE SOIL CONCENTRATIONS 

\.J 

COMPOUNDNAME 

INORGANICS 
ALUMINUM 

ANTIMONY 
ARSENIC 

BARIUM 
BERILLRIM 
CADMIUM 
CHROMIUM (blal) 

CHROMIUM 111 (a) 

CHROMIUM VI 
W W T  
WPPBR 

LEAD 

MANGANESS 
hBRCVRY 
NlQ(BL 

SLENIUbi 
SLVBR 
THALLIUM 
VANADIUM 
ZINC 

CfANIDE 
BORON 
NIOBIUM 

SIROHTIUM 

lTI'ANIUM 
ZlROONlUM 

IXUORICE 

VOLATILE ORGANICS 
01LOROb6lHANE 

QaORlDE 
ACFIONB 

CARBONDlSVLPlDE 

LZ-DIQ(LOR6IHBNB (bhl) 
QiLOROEORM 
7.-BUCANONE 
l,l.I-TRIQiLORoBTHAHB 
TTUCHLOROFIWBNB 
BENZENE 
"IRA01LOROETtEN6 
XKUENE 

-BENZeffi 

xYL6NE ( I O h S  

BASE NEUlRAL. /ACIDS 
PHENOL 
2-01LOROPHENOL 
BENZOICACID 

24-DICHLOROPHENOL 
NAPWWALKNE 
b-QiLORO-3-MEIHKPHBNOL 

24,S-TPII(HLOROPHENO 
b-NIIROPH6NOL 

24-DINIIROTULUEW 
ENTACHLOROPHENOL 
PHENANTHREN6 

ANIHRA(ENE 
DI-m-BVmPHALATE 

FLuoR4mHENE 
P r n N E  
BVmBENMPHIl iALAT6 
ffiNZO(*)ANIHRACZffi 

CHRYSGNE 

bk(Z-€lHkLHE~)PHIHALAT6 
BENZO(b)RUORAEmaNE 

BENZO(k)FLUOR4mHENE 

BENZO(a)PYFSNE 
lNDENO(LZ3-d)PYTiEN6 

BENZO(&)PERnENE 

PESTICIDES I PCBS 
4.4-DDT 

A R m O R - I 2 4 8  
AROCLOR- I~  

AfioaoR-im 

m m m  
OF 

DFiTECIlOI 

76/76 
12/16 
47/76 
74/76 
54/76 
1/76 
70/76 

NA 
27/27 
51/76 
66/76 
74/76 
76/76 
8/76 
44/76 
7/76 
9/76 
1/76 
72/76 
76/76 

NA 
2/24 
NA 
NA 

30130 
311 7 
NA 

NA 
3/38 
9/38 
1/38 
1/38 
2/38 
1/38 
1/38 
1 0138 
NA 
2/38 
2/38 
NA 
NA 

3/34 
1 134 
1 I34 
1 134 
NA 
1/34 
5/34 
1/34 
NA 
7/34 
6/34 
NA 
9/34 
9/34 
7/34 
2/34 
7/34 
5/34 
6/34 
3/34 
2/34 
2/34 
1134 
1 134 

5/34 
NA 
NA 
1 140 

RANGE 
OF 

SQL 
@&I 

NA 
3.3-19.6 
0.38-4.3 
39.1 -65.2 
0.19- 1.6 
0.6-1.6 
0.80-2.2 

NA 
NA 

1.0- 16.3 
0.89-8.2 
2.5-33 
3.3 

0.04-0.7 
1.5-13.0 
0.34-10.8 
0.6-3.3 
0.69-21.7 
1.1-11.1 
4.0-4.4 

NA 

NA 
NA 
NA 

NA 

19.1 -32.6 

39.1 -65.2 

NA 
(0.005) b 
(0.01) b 

3.005-0.006 
3.005-0.006 
3.005- 0.006 
3.010-0.012 
3.005-0.006 
1.005-0.006 

NA 
).005-0.006 
3.005 -0.006 

NA 
NA 

0.34-0.43 
0.34-0.43 
1.7-2.2 
0.34-0.43 

NA 
0.34-0.43 
1.7-2.2 
1.7-2.2 

0.34-0.43 
0.34-0.43 

NA 
0.34-0.43 
0.34-0.43 
0.34-0.43 
0.34-0.43 
0.34-0.43 
0.34-0.43 
0.34-0.43 
0.34-0.43 
0.34-0.43 
0.34-0.43 
0.34-0.43 
0.34-0.43 

NA 

,0079-0.018 
NA 
NA 

0.077- 170 

RANGE 
OF 

DETECIlON 
(mdrg ,  

257-86300 
4.6- 15.7 
0.42-69.8 
2.6-452 
0.08-18.3 

1 .o 
0.89-834 

NA 
0.1-569 
0.95-15.8 
0.88-21.4 
0.58-110 
2.6-3950 
0.05-0.10 
1.5-245 
0.43-4 
1.3-4 
1.1 

3.1 -3660 
1.6-248 

NA 
29.1 -47.3 

NA 
NA 

29.4-396 
43.5-1120 

NA 

NA 
0.15 

0.062-0.16 
0.016 
0.003 
0.001 
0.007 
0.004 

0.001-0.024 
NA 
0.004 
0.002 

NA 
NA 

0.065-0.16 
0.047 
0.095 
0.1 1 
NA 
0.039 

0.036-0.2 
0.099 

NA 
0.085-0.3 
0.039-0.16 

0.05-1.2 
0.037-0.24 
0.039-0.25 
0.036-0.13 
0.036-0.13 
0.036- 0.13 
0.037 -0.95 
0.04-0.24 
0.051 -0.075 
0.044-0.066 

0.037 
0.059 

NA 

0.0093-31 .O 
NA 
NA 
0.026 

'U NA. EmERNOT DETSCIED OR NOTANALYZEDFOR INDIUIlED CONTAWNANI SUCH THAT 

C O N T ~ I N A h ~ N O T C A f i R l K D M R O U G H M E  QUANTTTATIV6 RISK ANALYSIS 

l a ) :  THECHROMIUM 111 ISCALCULA'IED BYSUBTRACTINGCHROMIUM VI FROMWTALOlROMlUM 
(b): COMRACTREOUIRED QUANTTTATION LIMITUSED IN PLACS OFSAMPLE OUANTITATIONLIMTT 

95% u a  

@&I 

CALCULATED 
OR SCENARIO 4' 

5116.05 
5.5; 
1.31: 
24.61: 
0.9: 
0.84 
74.81 
48.E 
26.72 
3.4E 
4.34 
12.96 
132.84 
0.1c 
12.93 
0.B 
1.41 
1.1c 

304.87 
20.03 

24.51 
NA 

NA 
NA 

149.81 
106.11 

NA 

NA 
0.15 
0.17 
0.01 

0.0029 
0.0029 
0.0055 
0.0029 
0.0040 

0.0030 
0.0029 

NA 

NA 
NA 

0.19 
0.20 
1.10 
0.20 

0.20 
1.40 
1.08 

0.30 
0.16 

1.20 
0.20 
0.21 
0.13 
0.13 
0.13 
0.47 
0.21 
0.075 
0.066 
0.037 
0.059 

NA 

NA 

NA 

31 .OO 
NA 
NA 

0.028 



TABLE 2-4 
SUMMARY OF SURFACE WATER CONCENTRATION DATA (a) 

I 

COMPOUND NAME 

RANGE W O E  95%UCLFOR 
PMQUNCY OP OF CALCULATED 

OF SQL DETECnON SCENARIO1 
1 DETECT% 

1 515 
as 
315 
5/5 
4/5 
1/5 
515 
NA 
111 
115 
515 
4/5 
5/5 
115 
SI3 
NA 
NA 
NA 
5/5 
515 
1/5 
2/2 
NA 
NA 
NA 
NA 
515 

115 
NA 
NA 
NA 
115 
NA 
NA 
NA 
1/5 
NA 
NA 
NA 
NA 
NA 

u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
2/2 
NA 
NA 
NA 
NA 
NA 
1 IS 
NA 
NA 
NA 
NA 
NA 

INORGANICS 
ALUMINUM 

AHIlMONY 
ARSENIC 
BARIUM 

B E R W U M  
C4DMIUM 

CHROMIUM (bbb 
OlROMlUM 111 (b) 

MROMIUM VI 

W W T  
WPPER 

LBAD 
MANoAN6SS 
MBRCURY 
NlCXBL 
SBLFHIUM ’ 
S l L V w  

THALLIUM 
VANADIUM 

ZINC 

CYANIDS 
BORON 

NIOBIUM 

SIRONTIUM 

TmMIUM 
ZIRCONIUM 

FLUORIDE 

VOLATILE ORGANICS 
CHLOROMBIHANS 

MBIHnaNECHLORlOS 

AcarONE 

CARBON DlSULPlDB 

52- DICHLOREWBNS (ban 
CHLOROFORM 
2- BUMNONE 
I . I J - T R I M L O R Q ~ 6  

’IRICHLORO6IliENE 
BKNZWK 

‘IEIXACHLOROBIHENS 
TULUWB 

EIHYLBENZSNE 
XYLMB (lohl) 

BASE NEU’IRALIACIDS 
PHENOL 

2-OlLOROPHWOL 
BENZOlCAClD 

24-DICHLOROPHENOL 
NAPHTHMENK 

4-CHLORO-3-lSIHYLPHENOL 

L4.5-TRICHLOROPHWOL 
4-NIIROPHENOL 

24-DINllROTULUWG 

PSKTACHLOROPHENOL 
PHKNANIWRENS 
ANnlRACSNS 
01- s-BVMPHAuL% 

FLUORAKTHENG 

PYRENK 

BVTYLBENZYLPMHIYAT6 

BENZ0(a)ANIWRACBNE 

CHRYSENS 

bm(Z--HEXYL.)PtfTHALAm 

BKN2O(b)FLUORAHIHMK 

BSNZO(k)FLUORANlHENE 

BENNu)(i)PKREN6 

INDEN0(1,23-d)PYR6NE 
BENZO(&h,n)PKRYLENE 

PESTICIDES I PCBS 
4.4-DDT 

AROCLOR-1243 
AROCLOR-I254 
AROCLOR -1m 

0 

$ 
2 

NA 
1 
4 

NA 
NA 
NA 
7 

NA 
130 
NA 
0.2 
NA 
NA 
NA 
NA 
NA 
NA 
10 
NA 
NA 
NA 
NA 
NA 
NA 

10 
NA 
NA 
NA 
5 

NA 
NA 
NA 
5 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
11 
NA 
NA 
NA 
NA 
NA 

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

(Ue/L) 

44800.0 
151.0 
34.6 

292.0 
25.1 

7.6 
8520.0 
8519.9 

0.05 
62.2 
432.0 
65.0 

2580.0 
21.4 

618.0 
NA 
NA 
NA 

5700.0 
1070 .O 

10.6 
828.0 

NA 
NA 
NA 
NA 

1 .o 

7.7 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 

2.: 

2.E 

hA 

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

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

1 

2 



RANGE RANGE 95% u a  CALCULATED 
FREQUENCY OF OF FORSCENARIO 3 

COMPOUND NAME OF SQL DE'IECIION S H W O W  DEEP 

GROUNDWATFR 
BACKGROUND 

CONCENTRATION 
DE'IECIION 

loll0 
a1 0 
411 0 
loll0 
411 0 
1/10 
811 0 
NA 
311 0 
411 0 
511 0 
511 0 
10110 
311 0 
5/10 
2/10 
1/10 
NA 
8/10 
8/10 
3/10 
417 
NA 
2n 
3l7 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
20 
NA 
1l7 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
1/5 
NA 
NA 
NA 
NA 
NA 

'W 

E 19-21 

2 
NA 
1 
4 
3 
NA 
0.02 
4-5 
5-7 
2-20 
NA 
0.2 
7-8 
2-10 
4-5 
NA 
4-8 
3 
10 
100 
NA 
100 
100 
NA 
NA 

INORGANICS 
ALUMINUM 

AMlMONY 

ARSBNlC 
BARIUM 
BBRYLLIUM 
CADMIUM 
CHROMIUM (bh0 
CHROMIUMIll (b) 
CHROMIUM VI 

COBALT 
COPPBR 

LBAD 
MANG- 

b B R N R Y  
NICKEL 

SELENIUM 
SUVBR 
THALLIUM 
VANADIUM 
ZINC 

ffAN1DB 
BORON 
NIOBIUM 

SIROKnUM 
mANm 
ZIRCONIUM 

FLUORIDB 

VOLATILE ORGANICS 
CHLOROhSIHANE 

CHLORlDB 
ACEIUN6 
CARBON DISULPIDB 

Y.2-DICHLOR6THBNB (bUD 
Q(LOR0FURM 
2-BVIANONB 
Y.l,l-TRICHLORoFIIuNB 
TRlCHLORotiTliBNE 
BENZENE 
"RACHLOROGIH6W 

TaUENE 

EllM.BBNZME 

Xnew (lolls 

BASE NEUlRAL I ACIDS 
PHENOL 
2-CHLOROPHENOL 
BENZOICACID 

24-DICHLOROPHENOL 

NAPWTWALBW 
4-CHLORO-3-M6TrRLPHGNOL 

Z4,I-TRIcHLOROPHENOL 
4-NmOPHKNOL 

Z4-DINIIRUIOLUEtiE 
pGNTACHLOROPHENC€ 

PHGNAMHREW 

AMHRAaNE 

DI-I-BVMPHALATB 

FLuoR4NlHENB 
P Y R 6 f f i  
B V M B E N Z n P W T E  

BENZO(*)hKII.IRACSNE 
CHRYSEW 

b i @ - ~ H E X Y L ] P W H A L A 7 B  
BENU)(b)FLUORANIHEN6 

BEN1O(k)FLUORAHIHBNE 
BENZO(r1PYRENE 
INDENO(I.Z~-C~)PYR~NE 
BENZO(&b.i)PERnEW 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
5 

NA 
5 

NA 
NA 
NA 

PESTICIDES I PCB'S 
4.4-DDT 

moaoR- Im 
m o a o f i - i m  

ARoaOR-lZMI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
10 
NA 
NA 
NA 
NA 
NA 

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

(U&) 

196-gg400 
1340-2140 
3.6-748 
9.8-507 
8.2-570 
7.7 

7.4- 102000 
NA 

0.008- 1400 
5.2-43.8 
5.5-130 
5-88.8 

21.4- 1370 
0.68-0.793 
8.7-212 
49.6-130 

5.1 
NA 

8.4- 128000 
8.3-1080 
30.1-26400 
130-14700 

294-318 
149-325 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

35-70 
NA 
1 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
4 

NA 
NA 
NA 
NA 
NA 

(ugh) 

39200.0 
NA 
748.0 
86.7 
570.0 
7.7 

84.6 
84.6 
0.008 
7.5 

130.0 
88.8 
598.1 
0.68 
212.0 

NA 
NA 
NA 
128000.0 
1080.0 
26400.0 
14700.0 
NA 
NA 

NA 
NA 

149.0 

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

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

NA 
NA 
NA 
NA 

(U&) 

89400.0 
2140.0 
352.0 
507.0 
11.3 

NA 
102000.0 
100800.0 
1400.0 
43.8 
37.7 
24.4 
176.0 
0.88 
8.7 

130.0 
5.1 

2000.0 
65.1 
62.2 
158.0 

318.0 
325.0 

NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

70.0 

1 .o 

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

NA 
NA 
NA 
NA 
NA 

4.0 

NA 
NA 
NA 
NA 

(ugh) 

2550.0 
< 21 
< 2  

e1 
< 4  

NA 

< 5  

128.0 

81.7 

0.3 

25.9 
16.2 
74.8 

9.7 
< 0.2 

< 2  
< 5  
NA 

8.3 
1080.0 

< 10 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

17.0 

1 .o 

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

< 1 1  
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 



TABLE 2-6 
PHYSICAL, CHEMICAL AND ENWRONMENTAL 

FATE PROPERTIES '-d 

INORGANICS i 
I 

ii 
I$LUMiNUM 17428-90-5 
IBNTIMONY 17440-36-0 
IBRSENIC 17440-38-2 

17440-39-3 
17440-41-7 

IPARlUM 
lPERYlUUM 
IFADMlUM 17740-43-9 
IlCHROMlUM (total) 17440-47-3 

I I I II 
I I I II 

II 
I 

I I persistent 11 I I I 
I persistent 11 

I N A I  1 I 
I persistent 11 

I N A I O  I 
I NA I I 

I II 
I persistent 11 

I N A I  0 I 
I N A l  0 I 
l N A l 0  I I 3 II 

I II 
I1 

I 
I 

II 
I 
I I 

i 

11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111111111111Ill~~~jllllllllIII I Illllllllll!lllllllllIl11111111111111111111lllll HenrysLaw I Vapor lllllllllllllllllllllllllll~~~~~lllll I Halflife I II II 
I I I 

I' COMPOUND I CASRN I Koc I Solubility I Constant I Pressure I Soil ISurfaceWater 11 
I (mug) I at25'C(mg/lJ I(atm*m3/moll I (mm Hg) I (day's) I (day's) II 

11 

II 
II I ___________I  ____I __--- I __---_____- I I --------- --I --------1 ----------]I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
I 

I 
I 
I I 

I lgHROMlUM VI I I 
I II 

IPOBALT 17440-48-4 I I 
I persistent 11 i w i ;  I 

I 
IFOPPER 17440-50-8 I I 

II 
I 

I 
I persistent 11 

17439-92-1 I I 

I N A I  0 I I II 
IWERCUFIY 17439-97-6 I I 

I I  
IlNlCKEL 17440-02-0 I I 
IpELENlUM 17782-49-2 I I l W l 0  I I 

II 
I I I I II 
I NA I I I 11 

I persistent 11 
JFHALUUM 17440-28-0 I I 
lPANADlUM 17440-62-2 I I 

I 0.33-0.8 11 
I I  IPORON I I I I I I I 
II llNlOBlUM I I I I I I I 
II I I 1 I I 
II I I 

lplRONTlUM I I 
IPTANIUM I I I I I 
l!ZlRCONlUM I I I I I I I II 

II 1FLUORlDE I I I I I I I 
I I  I I I I I I 
II 
II 

IJMETHYLENE CHLORIDE I 75-09-2 I 8.7 I 1.3E+04 I 2E-03 I 440 I I I I  
IBCETONE I 67-84-1 I 2.2 I 1E+M I 2.OBE-05 I 270 I I II 
IFARBON DISULFIDE I 75-15-0 I 54 I 2940 1 l.23E-02 I 360 I I II 

IP-BUTANONE I 78-93-3 I 4.5 I 2.686+05 I 2.74E-05 I n . 5  I I 10 II 

I WICHLOROETHENE I 79-01-6 I 126 I 1100 I 9.1E-03 I 57.9 I I 1-90 II 

IiTETRACHLOROETHENE . I 127-18-4 I 364 I 150 I 2.59E-02 I 17.8 I I 1-30 I I  
IFTHYBENZENE 1100-41-4 I 1100 I 152 I 6.43E-03 I 7 I I II 

I I 1 I I I I II 
I 0.62-9 11 

IP-CHLOROPHENOL I 95-57-8 I 16 I 2.8E+04 I 5.6E-07 I 1.42 I I 73 I I  

Ip,4-DICHLOROPHENOL I 120-83-2 I 380 I 4600 I 2.75E-06 I 5.9E-02 I I 6 I I  
IINAPHTHALENE I 91-20-3 I 550 I 30 I 4.6E-04 I 0.23 I I II 
I14-CHLORO-3-METHYLPHENOLl I I '  I I I I I I  
IP,4,5-TRICHLOROPHENOL I 95-95-4 I 89 I 1190 I 2.18E-04 I 1 I 72 I II 

IPENTACHLOROPHENOL I 87-86-5 I 53000 I 14 I 2.75E-06 I 1.1E-04 I I 5 II 
I RNTHRACENE I 120-12-7 I 14000 I 4.5E-02 I 1.02E-03 I 1.95E-04 I I II 
IPI-n-BUTYLPHALATE I 84-74-2 I 170000 I 13 I 2.82E-07 I 1E-05 I I I I  
IFLUORANTHENE I 206-44-0 I 38000 I 0.206 I 6.46E-06 [ 5E-06 I I 1-2 II 
[PYRENE I 129-00-0 I 38000 I 0.132 I 5.04E-06 I 2.5E-06 I I II 
[JBUlYBENZYLPHTHALATE I 85-68-7 I 2530 I 2.69 I 1.3E-06 I 8.6E-06 I I II 
IFHAYSENE I 218-01-9 I 200000 I 1.6E-03 I 1.05E-06 I 6.3E-09 I I 0.2 II 
Ipis(2-ETHYLHEXYL)PHTHALATE I 117-81 -7 [ 100000 I 0.4 I l.lE-05 I 6.2E-08 I I II 
IJBENZO(b)FLUORANTHENE I 205-99-2 I 550000 I 1.4E-02 1 1.19E-05 I 5E-07 I I 1-2 II 
IJBENZO(k)FLUORANTHENE I 207-08-9 I 550000 I 4.3E-03 I 3.94E-05 I 5.1E-07 I I II 
(CNDENO(1,2,3-cd)PYRENE I 193-39-5 I 1600000 I 5.3E-04 I 6.86E-08 I 1E-10 I I 0.0208-2.08 11 
IpENZO(g,h,i) PERYLENE I 191-24-2 I 1600000 I 7E-04 I 5.34E-08 I 1.03E-10 1 I I1 

I I I I I I I I 1  

IFROCLOR-1248 112672-29-61 436516 I 0.06 I 3.5E-03 I 4.94E-04 I I II 
IY\ROCLOR-1254 111097-69-11 407380 I 0.012 I 2.3E-03 I 7.71E-05 I I II 
IFROCLOR- 1260 111096-82-51 2630268 I 0.08 I 7.1E-03 I 4.05E-05 I I II 
11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllll 11111111111111111111lllllllllllllllllllllllllllllll 11111111111111111111lll 11111111111111111111lllll 11111111111111111111lllllllllllllllllllllll I I  

i~HROMlUM Ill a i i 

! E l  I 
I NA I 2E-03 I 

I Ktik ANESE 17439-98-5 I I 

lpILVER 17440-22-4 I I I N A I ;  I I 

I'$KNiDE . I  I I I I I 
17440-66-6 I I I N A I  0 I 

I' V o u n ~ o R a N i c s  I I I I I I 
ILHLOROMETHANE I 75-00-3 I 3.2 I 4700 I 1.11E-02 I 1011 I I 

I 
I 

II12-DICHLORETHENE (total) I 540-59-0 I 59 I 8300 I 6.56E-03 I 324 1 I 1-6 I1 
"Ll IFHLOROFORM I 67-66-3 I 31 I 8200 I 2.87E-03 I 151 I I 0.3-30 11 

I(l,l,l-TRICHLOROETHANE I 71-55-6 I 152 I 1500 I 1.44E-02 I 123 I I 0.14-7 11 

IJBENZENE I 71-43-2 I 83 I 1750 I 5.59E-03 I 95.2 ,I I 1-6 I1 

IFOLUENE I 108-88-3 I 3M). I 535 I 6.37E-03 I 28.1 I I 0.17 I1 

IP(YLENE (total) 11330-20-7 I 240 I 198 I 7.04E-03 I 10 I I 1.5-9 11 

(IHENOL I 108-95-2 I 14 I 9.3E+04 I 4.54E-07 I 0.341 I 
I' BASE NEUTRALlAClDS I I I I I I I II 

[PENZOIC ACID I 65-85-0 I 57 I2700@18deg.C 1 7.OE-08 I 4.5E-03 I < 7  I 0.2-3.6 I 1  

114-NITROPHENOL I 100-02-7 I 17 I 2.5E+04 3.31E-08 I 1E-03 I 1-40 I 1-8 11 
I P,4- DINITROTOLUENE I 121-14-2 I 62 I 270 I 8.67E-07 I 5.1E-03 I I 0.4-10 11 

IPHENANTHRENE I 85-01-8 I 14000 I 1 I 1.59E-04 I 6.8E-04 I I 0.38-2 11 

lJBENZO(a)ANTHRACENE I 56-55-3 I 1380000 I 5.7E-03 I 1.16E-06 I 2.2E-08 I 1 0 . 1 - 5  11 

lJBENZO(a)PYRENE I 50-32-8 I 5500000 I 1.2E-03 I 1.55E-06 I 5.6E-09 I 420-480 I 0.4 I I  

i f  PESTICIDES / PCB'S I I I I I I I II 
1)4,4-DDT I 50-29-3 I 243000 I 5E-03 I 5.13E-04 I 5.5E-06 11000-5500 1 56-110 (1 

REFERENCES 
'Superfund Public Health Evaluation Manuel', EPA (1986) 
'Multiple-Pathways Screening-Level Assessment of a Hazardous Waste Incineration Facility.' Oak Ridge National Laboratory (1984) 
'Groundwater Chemicals Desk Reference' Lewis Publishers, Inc. (1990) 
'Handbook of Environmental Fate and Exposure Data for Organic Chemicals'. Lewis Publishers, Inc. (1990) 



Surface Soil 

Inorganics 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 111 
Chromium VI 
Cobalt 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 
Boron 
Niobium 
Strontium 
Titanium 
Zirconium 

Volatile Organics 
Acetone 
Carbon Disulfide 
1,2-Dichloroethene (total) 
2-Butanone 
Trichloroethene 
Benzene 
Tetrachloroethene 
Toluene 
Ethylbenzene 
Xylene (total) 

Base NeutrallAcids 
Phenol 
Benzoic Acid 
Naphthalene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
BenzoQ fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Benzo(g,h,i)perylene 

PesticideslPCBs 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

T, BLE 2-7 

CONSTITUENTS INCLUDED IN THE HUMAN HEALTH RISK ASSESSMENT 

Subsurface Soil 

Inorganics 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Chromium III 
Chromium VI 
Cobalt 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 
Boron 
Titanium 
Zirconium 

Volatile Organics 
Methylene Chloride 
Acetone 
Chloroform 
Trichloroethene 
Tetrachloroethene 
Toluene 

Base NeutrallAcids 
Phenol 
2,4,5-Trichloropheno1 
Pentachlorophenol 
Phenanthrene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
'Benzoe) fluoranthene 
Benzo(k) fluoranthene 
Benzo(a)pyrene 

PesticideslPCBs 
4.4-DDT 

Ground Water 

Inorganics 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium III 
Chromium VI 
Cobalt 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 
Cyanide 
Boron 
Strontium 
Titanium 

Volatile Organics 
Trichloroethene 
Tetrachloroethene 

Base NeutrallAcids 
Bis(2-ethylhexy1)phthalate 

Surface Water 

Inorpranics 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium III 
Chromium VI 
Cobalt 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Vanadium 
Zinc 
Cyanide 
Boron 
Fluoride 

Volatile Organics 
Chloromethane 
1 ,ZDichloroethene (total) 
Trichloroethene 

Base NeutrallAcids 
Di-n-butylphthalate 
Bise-ethylhexy1)phthalate 



su 
Inorganics 
Thallium' 
Cyanide' 
Fluoride' 

Volatile Organics 
Chloromethane' 
Methylene Chloride' 
Chloroform' 
1,1,1-Trichloroethane' 

Base NeutrallAcids 
2-Chlorophenol' 
2,4-Dichloropheno11 
4-Chloro-3-methylphenol' 
2,4,5-Trichlorophenol1 

PesticideslPCBs 
4.4-DDT' 

TABLE 2-8 

CONSTITUENTS EXCLUDED FROM THE HUMAN HEALTH RISK ASSESSMENT 

Subsurface Soil 
Inorganics 
CadmiumZ 
Thallium' 
Cyanide' 
Niobium' 
Strontium' 
Fluoride' 

Volatile Organics 
Chloromethane' 
Carbon Disulfide' 
1,2-Dichloroethene(total)' 
2-Butanone' 
1 , 1 , 1-Trichloroethane' 
Benzene' 
Ethylbenzene' 
Xylene (total)' 

Base NeutrallAcids 
2-Chlorophenol' 
Benzoic Acid2 
2,4-Dichlorophenol' 
Naphthalene' 
4-Chloro-3-methylpheno12 
4-Nitrophenol' 
2,4-Dinitrotoluene1 
Anthracene' 
lndeno(1 ,2,3-cd)pyrene2 
Benzo(g,h,i)perylene2 

PesticideslPCBs 
Aroclor-1248' 
Aroclor- 1254' 
Aroclor-12602 

Ground Water 

Inorganics' 
Thallium' 
Niobium' 
Zirconium' 
Fluoride' 

Volatile Oreanics 
Chloromethane' 
Methylene Chloride' 
Acetone' 
Carbon Disulfide' 
1 ,2-Dichloroethene (total)' 
Chloroform' 
2-Butanone' 
1,1, I-Trichloroethane' 
Benzene' 
Toluene' 
Ethylbenzene' 
Xylene (total)' 

Base NeutrallAcids 
Phenol' 
2-Chlorophenol' 
Benzoic Acid' 
2,4-Dichloropheno11 
Naphthalene' 
4-Chlom-3-methylpheno11 
2,4,5-TrichlorophenoI1 
4-Nitrophenol' 
2,4-Dinitrotoluene1 
Pentachlorophenol' 
Phenanthrene' 
Anthracene' 
Di-n-buty lphthalate' 
Fluoranthenel 
Pyrene' 
Butylbenzylphthalate' 
Benzo(a)anthracene' 
Chry sene' 
Benzo(b) fluoranthene' 
Benzo(k) fluoranthenel 
Benzo(a)p y rene' 
Indeno(1 ,2,3-cd)pyrene1 
Benzo(g,h,i)perylene' 

PesticideslPCBs 

Aroclor-1248' 
Aroclor-1254' 
hclor-1260'  

4,4-DDT1 

I 

2 
Either not detected or not analyzed for in the medium of concern. 
Excluded on the basis of detection frequency. 

Surface Water 

InorEanics 
Selenium' 
Silver' 
Thallium' 
Niobium' 
Strontium' 
Titanium' 
Zirconium' 

Volatile Organics 
Methylene Chloride' 
Acetone' 
Carbon Disulfide' 
Chloroform' 
2-Butanone' 
1,1,l-Trichlomethane' 
Benzene' 
Tetrachloroethene' 
Toluene' 
Ethylbenzene' 
Xylene (total)' 

Base NeutrallAcids 
Phenol' 
2-Chlorophenol' 
Benzoic Acid' 
2,4-Dichlorophenol' 
Naphthalene' 
4-Chloro-3-methylphenol' 
2,4,5-Trichlorophenol' 
4-Nitrophenol' 
2,4-Dinitrotoluene1 
Pentachlorophenol' 
Phenanthrene' 
Anthracene' 
Fluoranthene' 
Pyrene' 
Butylbenzylphthalate' 
Benzo(a)anthracene' 
Chrysene' 
Benzo(b) fluoranthene' 
Benzo(k)fluoranthene' 
Benzo(a)p y rene' 
Indeno(1 ,2,3-cd)pyrene1 
Benzo(g, h,i)perylene' 

PesticideslPCBs 
4.4-DDT' 
Aroclor- 1248' 
Aroclor-1254' 
Aroclor-1260' 



SUMMARY OF PARAMETER VALUES USED TO ESTIMATE EXPOSURE - I (VALUES SELECTED) 

T (units) 
I 

Scenario 

1K 

Exposure Route 

Dermal Contact with Soil NAL 8.600 

1 Ingestion of Soil 100 (mgld) NA 

Dermal Contact with 
Surface Water 

NA 8.4E-04 I NA I 30 I 9 I 49 
4 (hr/d) 

NA Ingestion of Surface Water 

Dermal Contact with Soil 

Ingestion of Soil 

50 (mllhr) 

NA 

100 (mgld) 

2 (m’lhr) 

NA NA 30 9 

NA NA 250 25 

NA 1 250 25 

NA NA 250 25 

2 N  

2 

2 

6,300 

NA 

NA 70 

NA NA 

NA NA 

~ ~ _ _  

Inhalation of Fugitive Dust 

~ 

NA 

NA 18,150 3 O  

3 

Dermal Contact with 
Ground Water 

Ingestion of Ground Water 

3 Inhalation of Vapor Phase 
Chemicals 

0.83 (m’lhr) NA NA NA NA I NA I 350 I 30 

4 p  Dermal Contact with 
soil 

NA 6,300 CS I 1.45 

4 Ingestion of Soil 

Inhalation of Fugitive 
Dust 

Dermal Contact with 
soil 

Ingestion of SoiVDust 

4 NA I 7 0  
NA. I NA 

5Q NA I 7 0  9,440 

(child); 
100 (mg/d) 
(adult) 

5 NA NA NA 14.5 (child); 
70 (adult) 

5 Inhalation of Fugitive 
Dust 

NA I NA 

~~ 

NA 0.83 (m3/hr) NA NA NA 350 30 

I 

A CR: Contact Rate FI: Fraction Ingested 
SA: Surface Area 
ABS: Absorption Factor ” ED: Exposure Duration 
AF: Adherence Factor I ET: Exposure Time 

EF: Exposure Frequency 

E PC: Permeability Constant ’ BW: Body Weight 

Trespassing (Current) Construction (Future) 
NA: Not Applicable Q Residential (Future) 
CS: Chemical-Specific 
CommerciaVIndustrial (Current) 
Residential (Current) 





TABU 2-11 

Incidental Ingestion of Soil 
Dermal Contact with Soil 

Ingestion of Surface Water 

Dermal Contact with Surface Water 

SUMMARY OF CANCER AND NON-CANCER RISK ESTIMATES 
FOR SCENARIO 1 - TRESPASSING (CURRENT) 

4E-07 1E-02 

NA 2E-04 

2E-06 1E-01 

7E-08 1E-02 

II Total 1 2E-06 I 1E-01 ll 
. -  

NA: Not Applicable 



TABLE 2-12 

Incidental Ingestion of Soil 
Dermal Contact with Soil 

SUMMARY OF CANCER AND NON-CANCER RISK ESTIMATES 
FOR SCENARIO 2 - COMJMERCIAL/INDUSTRIAL (CURRENT) 

3E-05 6E-01 

5E-05 9E-04 

Inhalation of Fugitive Dust 

Total 

1E-07 2E-0 1 

8E-05 7E-01 



TABLE 2-13 

d SUMMARY OF CANCER AND NON-CANCER RISK ESTIMATES 
FOR SCENARIO 3 - RESIDENTIAL (CURRENT) 

Ingestion of Ground Water 8E-03A 2E+ 02A 
4E-02B 6E+02B 

Inhalation of Airborne Chemicals from 4E-04A NAApB 
Ground Water NAB 

Dermal Contact with Ground Water 1E-05A 3E-01A 
2E-05B 9E-0 1 

Total 8E-03A 2E+02A 
4E-02B 6E+02B 

Deep Ground Water 
Shallow Ground Water 

A 

B 

‘U NA: Not Applicable 



TABLE 2-14 

Incidental Ingestion of Soil 

Dermal Contact with Soil 
Inhalation of Fugitive Dust 

Total 

SUMMARY OF CANCER AND NON-CANCER RISK ESTIMATES 
FOR SCENARIO 4 - CONSTRUCTION (FUTURE) 

1E-06 9E-01 

NA NA 

7E-OS 1E-01 

1E-06 1E+00 
~~ ~~ ~ 

NA: Not Applicable 



d 

Incidental Ingestion of Soil 
Child 
Adult 

Dermal Contact with Soil 
Child 
Adult 

Inhalation of Fugitive Dust 
Child 
Adult 

Total Child 
Adult 

d 

9E-05 3E+00 
5E-05 3E-01 

NA NA 
1E-04 2E-03 

NA NA 
4E-08 8E-02 

9E-05 3E+OO 
2E-04 4E-01 

TABLE 2-15 

SUMMARY OF CANCER AND NON-CANCER RISK ESTIMATES 
FOR SCENARIO 5 - RESIDENTIAL, (FWTUW) 

... . * I -  



TABLE 2-16 
SUMMARY OF EXPOSURE PATHWAYSAND RISKS 

11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111lllllllllllllllll II 
llPotentlally Exposed Pathway Selected Cancer HI II 

11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111lllllllllllllllll II 
IlPopulation Exposure Route, Medlum and Exposure Point for Evaluation? Reason for Seiection or Exclusion Rlsk Ratio 11 

I1 

II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
I--- 
II 
II 
II 
II 
II 
II 
I1 
II 
II 
II 
It 

I)--- 
Current Land Use 

Residents 

Resldents 

--___----_----_ 

Resldents 

Residents 
Resldents 
Residents 
Resldents 

Trespasser 
Trespasser 
Trespasser 
Trespasser 
Trespasser 
Trespasser 

Industrial Workers 
lndustrlal Workers 
industrial Workers 
Industrial Workers 

Future Land Use 

Residents 

Residents 
Residents 
Residents 
Residents 
Residents 

Construction Workers 
Construction Workers 
Construction Workers 

-. 
ingestion of ground water from prlvate wells (shalbw) 
Ingestion of ground water from prlvate wells (deep) 
Dermal contact with well water (shalbw) 
Dermal contact with well water (deep) 
lnhalatlon of vapors from prlvate well water (shallow) 
Inhalation of vapors from private well water (deep) 
ingestion of surface water on site 
Dermal contact wlth solls 
Inhalation of fugitive dusts 
Ingestion of soils on slte 
Ingestion of soils on site 
Dermal contact wlth solls 
Dermal contact with surface water 
Ingestion of surface water 
Ingestion of sediments 
Inhalation of fugitive dusts 
Ingestion of ground water from local wells 
Ingestion of soils on site 
Dermal contact with solls 
Inhalation of fugitive dusts 

Ingestion of ground water from private 
wells on the slte 
Ingestion of solls on site (child) 
lngestlon of soils on site (adult) 
Dermal contact wlth soils 
Inhalation of fugltive dusts 
Inhalation of chemlcals volatilized from 
ground water during home use 
Ingestion of ground water from local wells 
Ingestion of soils on site 
Dermal contact wlth solls 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
No 
No 
Yes 
Yes 
Yes 
Yes 
No 
No 
No 
Yes 
Yes 
Yes 

No 
Yes 
Yes 
Yes 
Yes 
No 

No 
Yes 
Yes 

impacts on monitoring wells to south of slte 
Impacts on monitorlng wells to south of site 
impacts on monitoring wells to south of site 
Impacts on monitoring wells to south of site 
impacts on monitorlng wells to south of site 
Impacts on monltorlng wells to south of slte 
Adressed In trespasser scenario 
No slte related actlvltles at resldences 
No site related actlvitles at resldences 
No site related acthritles at resldences 
On site soils are acceslble outside fence 
On site soils are acceslble outslde fence 
On site surface water exist outside fence 
On slte surface water exist outslde fence 
Contamlnant concentratlons not materially different from surface sol1 
Site vegetated outside fenced In areas 
Welt restrictton arha 
lncldental Ingestion expected 
Contact wlth soils expected during Industrlal use 
Generation of fugitive dust expected during lndustrlal use 

Well restriction area 
Potential resldentlal use of slte 
Potential resldential use of site 
Potentlal residential use of slte 
Potential residential use of site may produce areas devoid of cover 
Well restrlctlon area 

Well restrlctlon area 
Incidental Ingestion expected 
Contact with soils expected during constnrctbn 

4E-02 
8E-03 
2E-05 
1E-05 

NA 
4E-04 

NA 
NA 
NA 
NA 

4E-07 
NA 

7E-08 
2E-06 

NA 
NA 
NA 

3E-05 
5E-05 
I E-07 

NA 
9E-05 
5E-05 
IE-04 
4E-08 

NA 

NA 
I€-06 

NA 
11 Construction Workers Inhalation of fugitlve dusts Yes Qeneratlon of fugit& dust expected during construction 
11111 1111111 II 111 I I111111111111 11111 I11111111111111111 11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111lllllllllllllllll 11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll lllllllllllllllllllllllllllllllllllll II 

NA : Not Applicable 



TABLE 2-17 

SUMMARY OF MOST LIKELY EXPOSURE PARAMETER VALUES 
FOR PATHWAYS EXCEEDING TARGET RISK VALUE# 

A CR: Contact Rate FI: Fraction Ingested 
SA: Surface Area 
ABS: Absorption Factor 
AF: Adherence Factor * ET: Exposure Time 
PC: Permeability Constant ’ BW: Body Weight 

EF: Exposure Frequency 
ED: Exposure Duration 

Trespassing (Current) Construction (Future) 
NA: Not Applicable Residential (Future) 
CS: Chemical-Specific 
CommerciallIndustriaI (Current) 
Residential (Current) 
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TABLE 2-18 

Ingestion of Surface Water 2E-06 3E-07 NAD NA 

Dermal Contact with Soil 5E-05 4E-08 NA NA 

UNCERTAINTY ANALYSIS: COMPARISON OF RME AND MLE 
CANCER RISKS AND HAZARD INDEX RATIOS 

Incidental Ingestion of Soil 

Ingestion of Ground Water 
shallow 
Deep 

Dermal Contact with Ground Water 
Shallow 
Deep 

Inhalation of Volatiles from Ground 
Water 

Deep 
Ingestion of Soil 

Dermal Contact with Soil ' 
. \ I  

3E-05 3E-06 NA 

4E-02 9E-03 6E+02 
8E-03 2E-03 2E+02 

2E-05 4E-06 NA 
1E-05 2E-06 NA 

4E-04 6E-05 NA 

2E-06 3E-07 NA 

3E-04 4E-08 NA 

2 

~ 4E+02 
' 1E+02 

3p 

Ingestion of Soil 
Adult 
Child 

3 

2E-04 3E-06 NA 
4E-04 2E-05 3E+01 

3 

4G 

5H 

5 

RME: Reasonably Maximum Exposure 
MLE: Most Likely Exposure 
Trespassing (Current) 
NA: Not Applicable 
Commercial/Industrial (Current) 
Residential (Current) 
Construction (Future) 
Residential (Future) 

NA 
NA 

NA 

NA 

NA 

NA 
7E-0 1 
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APPENDIX A 

RISK ASSESSMENT METHODS 

Five exposure scenarios will be included in the risk assessment for the Shieldalloy 

Metallurgical Corp. (SMC) Site. 1) A current use trespasser scenario wiU involve exposures 

to the site outside the restricted industrial area as it currently exists, 2) a current industrial use 

scenario will involve exposures to the site within the restricted industrial area and specifically 

addressing the undeveloped portion of the site due to the unvegetated and unpaved nature of this 

area, 3) a current residential use scenario involving exposure due to use of private wells outside 

the well restriction area, 4) future development of the site (construction scenario) and 5) a future 

residential use of the site property. The scenarios are briefly described below. Model equations 

and parameter values for each exposure pathway are detailed on the following pages. 

Children may trespass on the unrestricted portion of the site as it currently exists, and 

thereby play with contaminated soils and stream water and/or sediments from the Hudson - 
Branch. As a result, they may receive dermal and ingestion exposures to contaminants in soil 

and water. Based on information during the field investigation it is assumed that children 

trespass onto the site on an infrequent basis (30 daydyear), that children are unlikely to enter 

this area of the site on a regular basis before the age of 9 due to its distance from residences, 

and regular exposures are not expected beyond the age of 18 due to changes in the use of 

recreational time. 

SMC is currently an active industrial facility. The active industrial portion of the 

property is covered with buildings and pavement. Piles of material are stored on an undeveloped 

portion of the site. This area is devoid of any type of ground cover (e.g. vegetation, pavement). 

As a result, SMC employees who load/unload material in this area may be exposed to site 

'd 
A- 1 



contaminants following inhalation of fugitive dusts, dermal contact with soil or incidental * 

u ingestion of soil. 

Current plume migration has resulted in restriction of ground water as a potable source 

with the exception of homes to the south of the site. Thus, a current residential use scenario 

will be addressed to evaluate exposure to contaminants in ground water (Le., ingestion, 

inhalation of airborne volatiles and dermal exposure). 

In the future, construction workers may be involved in developing the site (e.g. building 

Through excavation and site preparation activities, they could receive extensive homes). 

inhalation exposure to contaminants in dust, as well as dermal and ingestion exposures to 

contaminants in subsurface soil. It is assumed that excavation and site preparation activities 

would last for a 6 month period, and that no remediation of contaminants prior to the 

construction or residential scenarios would occur. 

. 

LJ Also in the future, children and adults may occupy residences on the site. The relevant 

exposure pathways are indoor and outdoor ingestion of dust/soil (this will be addressed for 0-6 

year old children, and for adults), outdoor dermal exposure to soil contaminants (adults) and 

outdoor inhalation of contaminants in dust (adults). For children, parameter values for 0-6 year 

old children were selected, and exposure was assumed to take place over 6 years. For adults, 

exposure is assumed to occur for 30 years. 
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SCENARIO 1 - TRESPASSING (CURRENT1 

W DERMAL CONTACT WITH CHEMICALS IN SOIL 

Equation: 

CS x CF x SA x AF x ABS x EF x ED 
B W x  AT 

Absorbed Dose (mglkg-day) = 

where: 

cs 
CF 
SA 
AF 
ABS 
EF 
ED 
BW 
AT 

Chemical of Concentration in Soil (mg/kg) 
Conversion Factor ( kg/mg) 
Skin Surface Area Available for Contact (cm2/event) 
Soil to Skin Adherence Factor (mg/cm2) 
Absorption Factor (unitless) 
Exposure Frequency (eventdyear) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time (period over which exposure is averaged 

S~ecific Parameter Values: 

€3 
SA 
AF 
ABS 
EF 
ED 
BW 
AT 

Concentration of chemicals in soil 
8,600 cm2, based upon exposed arms, hands and legs. 
1.45 mg/cm2, based upon commercial potting soil adherence to hands 
0.01 for cadmium; 0.06 for PCBs (EPA, 1992b) 
30 days/year (NJDEPE, 1994) . 

49 kg 
3,285 days for non-cancer r i s k s  
25,550 days for cancer risks 

9 years 

e INGESTION OF CHEMICALS IN SOIL 

Equation: 

CS x IR x CF x FI x EF x ED 
BW x AT 

Intake (mglkg-day) = 

where: 

CS = Chemical Concentration in Soil (mg/kg) 
IR = Ingestion Rate (mg soil/day) 
CF = Conversion Factor kg/mg) 

A-3 
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FI = Fraction Ingested from Contaminated Source (unitless) 
EF = Exposure Frequency (daydyears) 
ED = Exposure Duration (years) 
BW = Body Weight (kg) 
AT = Averaging Time (period over which exposure is averaged - days) 

SDecific Parameter Values: 

CS = Chemical concentration in soil 
. IR = 
FI = 

EF = 30 days/year (NJDEPE, 1994) 

BW = 49 kg 
AT = 3,285 days for non-cancer risks 

100 mg/day, which is typical for this age group 
1.0, assuming 100% of soil ingestion occurs on-site on days in which 
children enter the site 

ED = 9years 

25,550 days for cancer risks 

0 DERMAL CONTACT WITH CHEMICALS IN SURFACE WATER 

Equation: 

C W x  SA x PC x E T x  EF x ED x CF 
B W x  AT 

Absorbed Dose (mglkg-day) = 

where: 

cw = 
SA = 
PC = 
ET = 
E F =  
E D =  
CF = 
BW = 
AT = 

Chemical Concentration in Water (mg/liter) 
Skin Surface Area Available for Contact (cm2) 
Chemical-specific Dermal Permeability Constant (cm/hr) 
Exposure Time (hourdday) 
Exposure Frequency (day s/years) 
Exposure Duration (years) 
Volumetric Conversion Factor for Water (1 liter/1000 cm’) 
Body Weight (kg) 
Averaging Time (period over which exposure is averaged - days) 

SDKXC Parameter Values: 

SA = 
PC = 
ET = 
EF = 30 days/year (NJDEPE, 1994) 
ED = 9 years 

8,600 cm2 based upon exposed arms, hands and legs 
8.4 E-4 cm/hour based upon penetration of water across skin (EPA, 1989) 
4 hr/day; assumes clothing remains wet for this time period 

A-4 



BW = 49 kg for children 9-18 years old 
AT = 

INGESTION OF CHEMICALS IN SURFACE WATER 

3,285 and 25,550 days for non-cancer and cancer risks, respectively 
d 

e 

Equation: 

C W x C R x E T x E F x E D  
BW x AT 

Intake (mglkg-day) = 

where: 

CW = Chemical Concentration in Water (mg/litter) 
CR = Contact Rate (liters/hour) 
ET = Exposure Time (hours/day) 
EF = Exposure Frequency (days/year) 
ED = Exposure Duration (years) 
BW = Body Weight (kg) 
AT = Averaging Time (period over which exposure is averaged - days) 

Specific Parameter Values: 

CR = 50 ml/hour (EPA 1989) 
ET = 1 hour/day 
EF = 30 days/year (NJDEPE, 1994) 

BW = 49 kg for children 9-18 years old 
AT = 

ED = 9years 

3,285 and 25,550 days for non-cancer and cancer risks, respectively 
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SCENARIO 2 - INDUSTRIAL oxmumly 
u' 0 DERMAL CONTACT WITH CHEMICALS IN SOIL 

Equation: 

CS x CF x SA x AF x ABS x EF x ED 
B W x  AT 

Absorbed Dose (mglkg-dky) = 

where: 

cs 
CF 
SA 
AF 
ABS 
5 
ED 
BW 
AT 

Chemical Concentmtion in Soil (mg/kg) 
Conversion Factor (10" kg/mg) 
Skin Surface Area Available for Contact (cm2/event) 
Soil to Skin Adherence Factor (mg/cm2) 
Absorption Factor (unitless) 
Exposure Frequency (eventdyear) 
Exposure Duration (years) 
Body Weight (kg) 
Avenging Time (period over which exposure is averaged - days) 

Specific Parameter Values: 
I 

SA = 

AF = 1.45 mg/cm2 
ABS = 0.01 for cadmium; 0.06 for PCBs (EPA, 1992b) 
EJ3 = 250 days/year 
ED = 25years 
BW = 70 kg 
AT = 9,125 days for non-cancer risks 

6,300 cm2 for hands, forearms, upper arms, head, neck and a portion of 
the trunk 

25,550 days for cancer risks 

0 INGESTION OF CHEMICALS IN SOIL 

Equation: 

C S x I R x C F x F I x E F x E D  
B W x  AT 

Intake (mglkg-day) = 

where: 

CS = Chemical Concentration in Soil (mg/kg) 
IR = Ingestion Rate (mg sowday) 
CF = Conversion Factor kg/mg) 
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scmmo 3 - RESIDENTIAL (CmRENT-l 

'd 0 DERMAL CONTACT WITH CHEMICALS IN WATER 

Equation: 

C W x  SA x PC x E T x  EF x ED x CF 
B W x  AT Absorbed Dose (mglkg-day) = 

where: 

cw = 
SA = 
PC = 
ET = 
E F =  
E D =  
CF = 
BW = 
AT = 

Chemical Concentration in Water (mg/liter) 
Skin Surface Area Available for Contact (cm2) 
Chemical-specific Dermal Permeability Constant (cm/hr) 
Exposure Time (hourdday) 
Exposure Frequency (daydyear) 
Exposure Duration (years) * 
Volumetric Conversion Factor for Water (1 liter/1000 cm3) 
Body Weight (kg) 
Averaging Time (period over which exposure is averaged - days) 

SDecXic Parameter Values: 

SA = 
PC = 

ET = 
E F =  
E D =  
CF = 
BW = 
AT = 

18,150 cm2 (EPA, 1990) for total body exposure 
8.4 E-4 cm/hour, based upon penetration of water across skin (EPA, 
1989) 
12 minutes/day, bathing and showering time 
350 days/year 
30 years 
1 liter/lOOO cm3 
70 kg 
10,950 and 25,550 days for non-cancer and cancer risks, respectively 

0 INGESTION OF CHEMICALS IN DMNKING WATER 

Equation: 

C W x I R x E F x E D  
BW x AT 

Intake (mglkg-day) = 

where: 

CW = Chemical Concentration in Water (mg/liter) 
IR = Ingestion Rate (literdday) 
EF = Exposure Frequency (daydyears) 
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ED = Exposure Duration (years) 
BW = Body Weight (kg) 

L/ AT = Averaging Time (period over which exposure is averaged - days) 

S~ecific Parameter Values: 

IR = 2.0liters/day (EPA, 1990) 
EF = 350 daydyear 
ED = 30years 
BW = 70 kg 
AT = 10,950 and 25,550 days for non-cancer and cancer risks, respectively 

0 INHALATION OF AIRBORNE NAPOR PHASE) CHEMICALS 

Equation: 

C R x I R x E T x E F x E D  
B W x  AT 

Intake (mglkg-dQy) = 

W 

where: 

CA = 

IR = Inhalation Rate (m3/hour) 
ET = Exposure Time (hours/day) 
EF = Exposure Frequency (daydyean) 
ED = Exposure Duration (years) 
BW = Body Weight (kg) 
AT = 

Contaminant Concentration in Air (mg/m3) - derived from volatilization 
during showering (Andelman, 1985) 

Averaging Time (period over which exposure is averaged - days) 

SDecific Parameter Values: 

IR = 0.83 m3/hour (light activity assumed) P A ,  1990) 
ET = 24 hourdday 
EF = 350 days/year 
ED = 30years 
BW = 70 kg 
AT = 10,950 and 25,550 days for non-cancer and cancer risks, respectively 

A-9 



SCENARIO 4 - CONSTRUCTION (FUTURE) 

\d e DERMAL CONTACT WITH CHEMICALS IN SOIL 

Equation: 

C S x C F x S A x A F x A B S x E F x E D  
B W x  AT Absorbed Dose (mg/kg-d&y) = 

where: 

cs 
CF 
SA 
AF 
ABS 
EF 
ED 
BW 
AT 

Chemical Concentration in Soil (mg/kg) 
Conversion Factor (1 O'6 kg/mg) 
Skin Surface Area Available for Contact (cm2/event) 
Soil to Skin Adherence Factor (mg/cm2) 
Absorption Factor (unitless) 
Exposure Frequency (eventsly ear) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time (period over which exposure is averaged - days) 

SDecific Parameter Values: 

SA = 

AF = 1.45 mg/cm2 
A B S  = 0.01 for cadmium; 0.06 for PCBs (EPA, 1992b) 
EF = 180 days/year 

BW = 70 kg 
AT = 180 days for non-cancer risks 

6,300 cm2 for hands, forearms, upper arms, head, neck and a portion of 
the trunk 

- I I  

ED = lyear  

25,550 days for cancer risks 

0 INGESTION OF CHEMICALS IN SOIL 

Equation: 

C S x I R x C F x F I x E F x E D  
B W x  AT 

Intake (mglkg-day) = 

where: 

CS = Chemical Concentration in Soil (mg/kg) 
IR = Ingestion Rate (mg soil/day) 
CF = Conversion Factor kg/mg) 

i/ 
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FI = Fraction Ingested from Contaminated Source (unitless) 
EF = Exposure Frequency (daydyears) 
ED = Exposure Duration (years) 
BW = Body Weight (kg) 
AT = Averaging Time (period over which exposure is averaged - days) 

SDecXic Parameter Values: 

IR = 480 mglday, based upon extensive contact with soil 
FI = 1.0; all soil ingested comes from on-site sources 
l3? = 180 dayslyear 

BW = 70kg 
AT = 180 days for non-cancer risks 

ED = lyear  

25,550 days for cancer risks 

0 INHALATION OF AIRBORNE CHEMICALS ADSORBED TO DUST 

Equation: 

CD x CS x IR x ET x EF x ED 
B W x  AT 

Intake (mglkg-day) = 

where: 

CD = 
cs = 
I R =  
ET = 
E F =  
E D =  
BW = 
AT = 

Ambient Dust Concentration 
Contaminant Concentration in Soil (mg/kg) 
Inhalation Rate (m3/hour) 
Exposure Time (hourdday) 
Exposure Frequency (days/ year) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time (period over which exposure is averaged 

Suecific Parameter Values: 

IR = 2 m3/hour for adults under moderate exertion 
ET = 8 hour/day 

ED = 1 year 
BW = 70 kg 
AT = 180 days for non-cancer risks 

EF = 180 days/year 

25,550 days for cancer risks 
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SCENARIO 5 - RESIDENTIAL (FUTURE) 

u 0 DERMAL CONTACT WITH CHEMICALS IN SOIL 

Equation: 

CS x CF x SA x A F x  ABS x EF x ED 
B W x  AT 

Absorbed Dose (mglkg-day) = 

i 
where: 

cs 
CF 
SA 
AF 
AB S  
EF 
ED 
BW 
AT 

Chemical Concentration in Soil (mg/kg) 
Conversion Factor ( lo4 kg/mg) 
Skin Surface Area Available for Contact (cm2/event) 
Soil to Skin Adherence Factor (mg/cm2) 
Absorption Factor (unitless) 
Exposure Frequency (eventdyear) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time (period over which exposure is averaged - days) 

~Decific Parameter Values: 

“d SA = 
AF = 
ABS = 0.01 for cadmium; 0.06 for PCBs (EPA, 1992b) 
EF = . 350 days/year 
ED = 30 years for adults 
BW = 70 kg for adults 
AT = 

9,440 cm2 for adults based upon exposure to the arms, hands and legs 
1.45 mg/cm2 based upon commercial potting soil adherence to hands 

10,950 and 25,550 days for non-cancer and cancer risks, respectively 

0 INGESTION OF CHEMICALS IN SOIL AND HOUSE DUST 

Equation: 

CS x IR x CF x FI x EF x ED 
BW x AT 

Intake (mglkg-day) = 

where: 

CS = Chemical Concentration in Soil (mg/kg) 
IR = Ingestion Rate (mg soil/day) 
CF = Conversion Factor kg/mg) 
FI = Fraction Ingested from Contaminated Source (unitless) 
EF = Exposure Frequency (daydyears) 
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ED = Exposure Duration (years) 
BW = Body Weight (kg) 
AT = Averaging Time (period over which exposure is averaged - days) 

Soecific Parameter Values: 

IR = 
FI = 1.0, all ingested soil and dust is contaminated 
EF = 350 days/year 
ED = 30 years for adults, 6 years for children 
BW = 
AT = 

100 mg/day for adults; 200 mg/day for children ages 1-6 years 

70 kg for adults, 14.5 kg for children 0-6 years old 
2,190 and 25,550 days for children non-cancer and cancer risks, 
respectively 
10,950 and 25,550 days for adult non-cancer and cancer risks, 
respectively 

0 OUTDOOR INHALATION OF AIRBORNE CHEMICALS ADSORBED TO DUST 

Equation: 

C D x C S x I R x E T x E F x E D  
B W x  AT Intake (mglkg-day) = 

where: 

CD = 
cs = 
I R =  
ET = 
E F =  
E D =  
BW = 
AT = 

Ambient Dust Concentration 
Contaminant Concentration in Soil (mg/kg) 
Inhalation Rate (m3/hour) . 
Exposure Time (houdday) 
Exposure Frequency (daydyear) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time (period over which exposure is averaged - days) 

Specific Parameter Values: 

IR = 0.83 m3/hour for adults 
ET = 4 houdday, time spent outdoors 
EF = 350 days/year 
ED = 30 years for adults 
BW = 70 kg for adults 
AT = 10,950 and 25,550 days for non-cancer and cancer risks, respectively 
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EXPOSURE POINT MODELS 

i/ 0 Model Estimates of Fugitive Dust Generation 

Emissions estimates were calculated for activities resulting in soil disturbance, such as 
heavy equipment openition and wind erosion which may occur over the site during the 
construction scenario, or simple wind erosion which may occur in the future residential 
use scenario if areas are left unvegetated. 

The potentially signifcant components of fugitive dust at this site are: 

1) wind erosion of dust from surfaces without vegetative cover, and 
2) dust from loading/unloading of excavated soil. 

Fugitive dust from wind erosion over exposed soil and from loading/unloading activities 
was calculated using (EPA, AP-42, 1988). Fugitive dust generation tables showing all 
model inputs, are presented in Table A-2.' The data are summarized in Table A-1 . The 
models are described below. 

'E  = a - I  K C L - V - A  - T 
where: 

Emission rate @/day) 
Fraction of total wind losses (wind erosion of soil) that remain suspended 
Soil erodibility 
Climatic factor 
Soil roughness factor 
Field length factor 
Vegetative cover factor 
Area of the site 
Time conversion factor 

Most of these values are specified in USEPA (1988) for worst-case treatments. The 
climatic factor is read from a map and multiplied by .01 as specified. The variables a 
and I are determined based on-site soil characteristics. The following values were used: 

0.01 
134 tons acre-' yr-' 
1 (worst-case for flat terrain) 
1 (no vegetative cover-worst case) 
.7 
0.06 
30 acres (Scenario 2), 60 acres (Scenario 4), 2 acres (Scenario 5) 
1 yr/365 days 
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The wind erosion emission rate is presented in Table A-1. 

The second component is due to loading/unloading of soils due to excavation activities 
and can be accounted for by: 

K ( . o o i ~  (u/2.2)*-3 
(M./a1.4 E =  

and 

Ed = V D *E/T 

where: 

Emission factor due to loading/dumping (kg/Mg) 
Particle size multiplier 
Mean wind speed (m/s) 
Soil moisture (%) 
Emission rate due to loading/dumping (kg/day) 
Volume of soil excavated (m3) 
Density of soil (Mg/m3) 
Time conversion factor (days of excavation) 

Using conservative assumptions and appropriate guidelines (EPA, AP-42, 1988): 

.74 k - 
. 4.56 m/s U - 

M = 5% 
V = 3,900 m3 
D = 1.5 Mg/m3 
T = 365 days 

- 
- 

The emissions due to loading/dumping are presented in Table A-1 . 

Total fugitive emissions (from wind activity and loading/dumping) are also presented in 
Table A-1 . 

The dust concentration on-site is calculated by: 

E 
w . W * H  Cf 

cs = 

where: 

Cs = Dust concentration on-site (mg/m3) 
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E = Total emission rate (kglday) 
W = Wind speed = 4.56 m/s 
W 
H = Breathing height = 2 m 
Cf 

= 

= 

Width (entire site) = 304.8 m (Scenarios 2 and 4), 89.9 m (Scenario 5) 

Factors for converting from days to seconds and from kg to mg 

The third component is emissions due to vehicular traffic and are estimated by (EPA, 
1988): 

' E = [ 1.7K (-) s s w  (2) (-)O.' (7) w 0.5 ( (365-P)) 1 D~ 
12 48 2.7 365 

where: 

emissions due to vehicular traffic (kg/yr) 
particle size multiplier 
silt content of soil (%) 
vehicle speed (km/hr) 
mean number of wheels 
day with > 0.254 mm of precipitation 
vehicle weight (Mg) 
vehicle miles (lun/yr) 

Using conservative assumptions and suggested values (EPA, 1988): 

1 .o - K - 
S = 28% 
S = 7km/hr 
W = 6Mg 
P = 140 k d y r  

Total fugitive dust concentrations on-site are shown in Table A-1. 

The concentration of contaminant suspended in air is estimated by a simple ratio of 
contaminant concentration in soil to fugitive dust emissions: 

. A, = CC * Cs * Cf 

where: 

A, = Concentration of suspended contaminant (mg/m3) 
CC = Contaminant concentration in soil (mg/kg) 
cs = Dust concentration on-site (mg/m3) 
c* = Conversion factor (kg/mg) 
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u TABLE A-1 

. FUGITIVE DUST EMISSION RATES AND AMBIENT CONCEN'IRATION ESTIMATES 

DUST EMISSION RATE (kglday) 

Scenario 2 Scenario 4 scenario 5 

Wind Erosion 

Loading/Unloading 

4.14E+OO 8.27E+ 00 2.76E-0 1 

NA 1.36E-02 NA 

Unpaved Road 1.02E-02 NA NA 

Total Dust Emission Rate 4.15E+00 8.28E+ 00 2.76E-01 

Dust Concentration (kg/m3) 1.73E-08 3.46E-08 3.9OE-09 

L/ 

NA = Not Applicable 
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TABLE Al- 1 
DERMALCONTACT WITH CHEMICALS INSOIL 

SCENARIO 1 - TRsplSiOg (CumOt) 

i 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

NA 
NA 
NA 
NA 
NA 

2.38-07 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

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

O.OE+bO 
O.OE+OO 

IkOaOR-1260 I O.OE+OO 
11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

11111111111111111111lllll 
(-R) 
(WWW 

LBSORBeDLXSS 

.- --------- 
NA 
NA 
NA 
NA 
NA 

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

Z9E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

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

O.OE+M) 
O.OE+OO 
O.OE+OO 

l11111111111111111111llll 

i 
NA I 
NA 
NA I 

1E-OB 
1E-06 
1E-00 
1E-06 
1E-06 
1E-06 
1E-OB 
IE-OB 
1E-OB 
1E-OB 
1E-OB 
1E-OB 
1E-06 
1E-06 
1E-OB 
1E-06 
1E-06 
1E-00 
(E-OB 
1E-OB 
1E-OB 
IE-OB 
1E-OB 

1E-06 
IE-OB 
1E-08 
1E-06 
1E-OB 
1E-OB 
1E-OB 
1E-08 
1E-OB 
1E-OB 

1E-OB 
1E-OB 
1E-OB 
1E-OB 
1E-OB 
1E-06 
1E-OB 
1E-OB 
1E-OB 
IE-08 
1E-OB 
1E-00 
1E-OB 
1E-OB 
1E-OB 
1E-OB 
1E-OB 
1E-00 
1E-06 
1E-OB 

1E-00 
1E-OB 
1E-OB 

1.45 
1 A5 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 

1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 

1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
I .45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
I .45 
1.45 
1.45 
1.45 
1.45 
1.45 

1.45 
1.45 
1 45 

lllllllllllllllllll 
LBXIFtPTION 

f m R  
(smith) -- 

NA 
NA 
NA 
NA 
NA 

0.01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.00 
0.06 
0. 0% 

1111111111111111111 1111111111111111111 11111111111111111111 1111111111111 

49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 

49 
49 
49 
49 
49 
48 
49 
49 
49 
49 

48 
49 
48 
49 
49 
49 
49 
49 
49 
49 
49 
48 
49 
49 
49 
49 
49 
40 
49 
49 

49 
49 
49 

I 
- 1  
- 1  
- 1  
- I  
3285 I 
- 1  :z ! 
Z !  
3285 I 
3285 I 
- 1  
3285 I 
3285 I 
- 1  
- 1  
9285 I 

- I  
I 
I 

9285 I 
3285 I 

3285 I 
3285 I 

3285 I 
3285 I 

3285 I 
3285 I 
3285 I 

:z I 
;z I 32851 

I 
I 

3285 I 
3265 I 
3285 I 
3285 I 
3285 I 

3285 I 
9285 I 
3285 I 
3285 I 

3285 I 

3285 I 

3285 I 
I 
I 

3285 I 

3285 I 

3285 I 
32851 

3285 I 

3285 I 

3285 I 
3285 I 
3285 i 25550 ii 

11111111111111111111I 11111111111111111111 II 



11111111111111111111lllll11111111111111111111llllllll 

( w W d w )  I (wW~Y) ___________I________--- 
I 

LBSCRFBD DOE I ABSORBeD D O E  
(NONCANCER) I (CANCeR) 

1.7E-03 I 2.2E-04 
1.4E-06 I 1.9E-07 
3.3E-07 I 4.3E-08 
2.8E-06 I 3.6E-07 
2.4E-07 I 3.1E-08 
7.3E-08 I 9.4E-09 
8.2E-05 I 1.OE-05 
5.2E-10 I 6.7E-11 
6.OE-07 I 7.7E-08 
4.1E-06 I 5.3E-07 
6.2E-07 I 8.OE-08 
2.5E-05 I 3.2E-06 
2.1E-07 I 2.6E-08 
5.9E-06 I 7.6E-07 
5.5E-05 I 7.OE-06 
1.OE-05 I 1.3E-06 
1.OE-07 I 1.3E-08 
7.9E-06 I 1.OE-06 
9.9E-09 I 1.3E-09 

I 
I 

7.3E-08 I 9.4E-09 
2.4E-08 I 3.1E-09 
2.7E-08 I 3.4E-09 

I 
9.6~-09 i 1.2E-09 
1.9E-08 I 2.5E-09 

11111111111111111111lllll11111111111111111111llllllll 

TABLE AI-2 
DERMAL, CONTACT WITH CHEMICALS IN SURFACe WATER 

SCENARIO 1 - Trespassing (Current) 

11111111111111111111I 

( q n )  

CONC 
IN W A E R  

_-------- 
44.80 
0.15 

0.035 
0.29 

0.025 
0.0076 

8.52 
0.oO0054 

0.062 
0.43 

0.065 
2.59 

0.021 
0.62 
5.70 
1.07 

0.01 1 
0.83 

0.0010 

0.0077 
0.0025 
0.0028 

0.0010 
O.Oo20 

l11111111111111111111I 

1111111111111111111 11111111111111111111llll 
DNVERSION I S U N  SURFACE 

FACTOR I AREA 
1litu/1~0~trn3) I (crnz) .-------I ---I---- 

I 
1E-03 I 6800 
1E-03 I 6800 
1E-03 I 6800 
IE-03 I 6800 
IE-03 I 6800 
1E-03 I 6800 
1E-03 I 6800 
1E-03 I 6800 

1E-03 I 6800 
1E-03 I 6800 

1E-03 I 6800 
1E-03 I 6800 
1E-03 I 6800 
1E-03 I 6800 
1E-03 I 6800 

6800 IE-03 I 

IE-03 I 6800 

1E-03 I 6800 

IE-03 I 6800 
I 
I 

6800 
IE-03 I 6800 
1E-03 I 
IE-03 I 6800 

I 
IE-03 I I 6800 
1E-03 I 6800 

1111111111111111111 11111111111111111111llll 

4 
I 

8.4E-04 I 
8.4E-04 I 4 
8.4E-04 I 4 
8.4E-04 I 4 
8.4E-04 I 4 
8.4E-04 I 4 
8.4E-04 I 4 
8.4E-04 I 4 
8.4E-04 I 4 
8.4E-04 I 4 
8.4E-04 I 4 
8.4E-04 I 4 
8.48-04 I 4 
8.4E-04 I 4 
8.4E-04 I 4 
8.4E-04 I 4 
8.4E-04 I 4 
8.4E-04 I 4 
8.4E-04 I 4 

I 
8 . 4 ~ 4 4  i 4 
8.4E-04 I 4 
8.4E-04 I 4 

I 

I 
9 1  
91 
9 1  
9 1  
9 1  
9 1  
9 1  
9 1  
91 
9 1  
91 
9 1  
91 
9 1  
9 1  
9 1  
9 1  
9 1  
91 

9 1  
9 1  
9 1  

I 
I 

I 

49 I 
49 I 
491 3285 I 
4-91 

3285 I 49 I 
3285 I 

49 I 3285 I 
3285 I 49 49 I I 

49 1 
3285 I 49 I 

49 I 
49 I 3285 I 

3285 I 
49 I 3285 I 
49 I 3285 I 

I 1 
I 1 

491 3285 I 
49 I 32% I 
49 I 3285 I 

3285 I 

49 49 I I 3285 I 

I 
8 . 4 ~ 4 4  i 4 i  m i  

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

25550 
25550 
25550 

25550 
25550 
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TABLE A1-3 
INGESTION OF CHEMICALS IN SOIL 
SCENARIO 1 - ’Itespaasing (Cwcnt) 

7.8E-w/ 1s-w 
1.E-08 1.3E-07 
3.S-07 I 4.E-08 
8.E-OB I 8.e-07 
2.8E-07 I 3.6E-08 
1.8E-07 1 2.G-08 
1 s - 0 5  1s -OB 
1.7E-OB I 2.2E-07 
6.G-07 I 8.E-08 
2%-OB I 3.7E-07 
1.E-05 1.E-OB 
3.E-05 I 4.S-08 

9.E-OB 1.E-08 
8.9E-08 I 1.1E-08 
1.9E-07 2.4E-08 
8.1E-05 I 7.8E-OB 
1.3E-05 1.7E-06 
4.S-OB I 8.oE-07 

S.SE-08I 4s-09 

1.E-05 1 1 s - 0 8  

3.s-OB 

I 
O . E + O o I  o.oE+oo 
O.c€+oO( o.c€+oD 
O.oE+OoI o.oE+oo 
O.E+WI o.oE+oo 
9.E-10 I 1,s-10 
O.OE+WI o.oE+oo 

O.oE+OoI O . E + o o  
O.oE+OoI o.oE+Oo 

I 

O.OE+WI o.oE+oo 
O.OE+WI O.oE+W 
O.oE+M)I O . E + o o  
O.C€+OoI o.oE+oo 
1.E-08 I 1.e-08 
O.OE+M)I o.oE+oo 
O.E+WI O.E+W 
O . E + O o I  o.oE+oo 
O . E + o o I  o.oE+oo 

O.oE+OoI o.oE+oo 

3.E-081 4.7E-09 
O.E+ooI o.oE+oo 
O.oE+OoI o.oE+oo 
O . E + C Q )  o.oE+oo 
O.oE+OoI o.oE+oo 

I 
I 

O.c€+ooI o.oE+Oo 
O . E + o o  I o.oE+oo 

6.7E-10 I 8.e-11 
7.S-10 I 9.6E-11 

1111111111111111111 
CONC IN 
SOL 

(ww _------- 
4651.87 

8.12 
2.13 
40.92 

1.M 
1.09 

70.10 
1O.M 
3.82 

17.38 

m08 
0.21 
53.48 
0.53 
1.11 

381.69 
77.85 
27.67 
61.14 
27.86 

137.38 

73.m 

IA 

IA 
IA 
IA 
IA 

IA 
0.- 

0.wo 
O.OW5 

IA 
IA 

IA 
IA 
IA 
IA 
IA 

IA 
IA 
IA 
IA 

IA 
IA 

IA 

IA 
IA 
IA 
IA 

0.0740 

0.0550 

0.3383 

0.2200 

IA 
IA 
IA 
lllllllllllllllllll 

1111111111111111111 
DNVERSION 
FACTOR 
( W w )  -------- 

1E-OB 
1E-06 
1E-OB 
1E-OB 
E - 0 8  
1E-08 
1E-OB 
1E-OB 
1E-OB 
1E-OB 
1E-OB 
1E-OB 
1E-OB 
1E-OB 
1E-06 
1E-08 
1E-OB 
1E-08 
1E-OB 
1E-OB 
1E-OB 
1E-OB 
1E-OB 

1E-OB 
1E-OB 
1E-OB 
1E-OB 
1E-OB 
1E-OB 
1E-OB 
1E-OB 
E-08  
1E-OB 

1E-OB 
1E-08 
1E-OB 
1E-OB 
1E-08 
1E-OB 
1E-OB 
1E-08 
1E-OB 
1E-OB 
1E-OB 
1E-08 
IE-08 
1E-OB 
1E-OB 
1E-08 
1E-OB 
1E-OB 
1E-08 
1E-OB 

1E-OB 
1E-06 
1E-08 

lllllllllllllllllll 

111111111111111 11111111111111111111ll 1111111111111111111 
NOeSTlONl WWSURB I BxWSURLi 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
0 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 

1111111111111 BODY I lllllllllllllllllllllllll~llllllllllllllll . ~ v a n u e  ~ v a n u ~  



(. 

TABLE A.l-4 
INGESTION OF CHEMICALS IN SURFACE WATER 

SCENARIO 1 - Trespassing (Current) 

11111111111111111111lllllllllllllllllllllllllllllll 
II 
II 
I I  11 _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ -  

CHEMICAL 

II INORGANICS 
I WUMINUM 
~ ~ M O N Y  
I ~ S E N I C  
[[BARIUM 
I  BERYLLIUM 
IlCADMlUM 
lFHROlWUM I11 
I FHROMIUM VI 
I ~OBALT 
I FOPPER 
IILEAD I~WGANESE 
I ~NICKJZL 
~ ~ A N A D I U M  

I ~YANIDE 
 BORON 
I ~FLUCXIDE 

I IMERCURY 

IDNC 

II I I VOLATILE ORGANICS 
I KHLOROMJZ- 
I~I~-DICHLORETHENE (total) 
I ~TRICHLOROETHENE 
I I  11 BASE NEUTRAL/ACIDS 
I IDI-n-BUTnPHALATE 
I Ibis(2-ETHYLHEXYL)PHTHAL.ATE 
11111111111111111111lllllllllllllllllllllllllllllll 
NA: Not Applicable 

11111111111111111111I 
INTm 

NONCANCER) 
( W W d d Y )  --------- 

3.8E-03 
1.3E-05 
2.9E-06 
2.4E-05 
2.1E-06 
6.4E-07 
7.1E-04 
4.5E-09 
5.2E-06 
3.6E-05 
5.5E-06 
2.2E-04 
1.8E-06 
5.2E-05 
4.8E-04 
9.OE-05 
8.9E-07 
6.9E-05 
8.7E-OB 

6.4E-07 
2.1E-07 
2;3E-07 

8.4E-08 
1.7E-07 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I  

11111111111111111 
(CANcw 
(mg/kg/day) 

INTAKE 

_------- 

4.8E-04 
1.6E-06 
3.7E-07 
3.lE-06 
2.7E-07 
8.2E-08 
9.2E-05 
5.8E- 10 
6.7E-07 
4.7E-06 
7.OE-07 
2.8E-05 
2.3E-07 
6.7E-06 
6.1 E-05 
1.2E-05 
1.1 E-07 
8.9E-06 
1.1E-08 

8.3E-08 
2.7E-08 
3.OE-08 

l.lE-08 
2.2E-08 

11111111111111111 

11111111111111111111 

( m t m  

CONC. IN 
WATER 

--------. 

44.80 
0.15 

0.035 
0.29 

0.025 
0.0076 

8.52 
O.oooO54 

0.062 
0.43 

0.065 
2.59 

0.021 
0.62 
5.70 
1.07 

0.01 1 
0.83 

0.0010 

0.0077 
0.0025 
0.0028 

0.0010 
0.0020 

~ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1  

1111111111111111111' 

( m m )  

CONTACT 
RATE 

-------- 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 

11111111111111111111 

111111111111111 
fxposuRE 

TIME 
W h y )  ------- 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

1 
1 

111111111111111 

11111111111111111111 
EXPOSURE 
FREQUENCY 
(daydyear] 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30 
30 
30 

30 
30 

lll l l l l l l l l l l l l l l l l l  

111111111111111111 
EXPOSURE 
DURATION 

ol-) -------- 
- 

9 
9 
9 
9 
9 
9 
9 
9 
9 

' 9  
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 

9 
9 

llllllllllllllllll 

llllllllllllll11111111111111111111llll111111111111111111 

(k) I (days) I (days) ____-- I ---------- I ------- 

BODY I AVO.TIME 1AVG.TIME 
WEIOHT I (NONMCER) I (CANCER) 

I 
32851 25550 
32851 25550 

32851 25550 
3285 I 25550 
32851 25550 
3285) 25550 
3285 I 25550 
3285 I 25550 
32851 25550 
3285 I 25550 
3285 I 25550 
3285 I 25550 
32851 25550 
3285 I 25550 
3285 I 25550 
3285 I 25550 
3285 I 25550 
3285 I 25550 

I 
491 
491 
491 
49 I 
491 
49 I 
49 I 
49 I 
491 
49 I 
491 
49 I 
49 I 
49 I 
49 I 
49 I 
49 I 
49 I 
49 I 

I I 
I I 

49 I 
49 I 
49 I 

I I 
I I 

49 I 
49 I 

32851 25550 

3285 I 25550 
3285 I 25550 
3285 I 25550 

3285 I 25550 
3285 1 25550 

11111111111111 11111111111111111111llll111111111111111111 





TABLE A.1-6 
CANCER RISK EsIlMATES 

SCENARIO 1 - Trespassing (Current) 

II 11111111111111111111lllllllllllllllllllllllllllllllllll11111111111111111111llllll II 11111111111111111111llllll11111111111111111111llllllllllllllllllllllllllllllll~lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltlllllllllllllllllllllllllllllllll II 
ICHEMICAL I mAL II II 

I I  TYPE OF SFBASIS/ I SpeCIPIC IPATHWAY 11 
ICHRONICDAILYI CDI I ' I  I 

CHEMICAL I INTAKEKDII I ADJUSIEDFOR I SF IWEIGHTOF I 
ii i ( m g t g / d q ) .  j ABSORPTION i (mgtgldq)-l i EVIDENCE i CANCER i SOIJRCZ i RISK i RISK ii 
II 11111111111111111111lllllllllllllllllllllllllllllllllll11111111111111111111llllll II 11111111111111111111llllll11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll II 
IIMPOSURE PATHWAY INCIDENTALlNGESTlON OFCHEMICALS IN SOIL 4E-07 I1 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
II INORGANICS 
l M S e N I C  
I~BERYLLIUM 
I I L W  
II 
I~RICHLOROETHENE 
~ I B E N ~ E N E  

II 

11 VOLATILE ORGANICS 

I W'lRACHLOROETHENE 

11 BASENEWlRALlAClDS 
IlZ,4-DINmOMLUENE 
 PENTACHLOROPHENOL 
I ~ B U T Y L E N Z Y L P W ~  
IIBENZO(a?ANTHRACENE 
IFHRYSENE 
Ilbis(Z-ETHYLHEXYL)PHTHAL4'Il3 
IlBENZO(b)FLWORAMFIENE 

IIBENZO(a)PYRENE 
I~BENZO~)FLUORAICHENE 

II 
II 

IIINDENO( 1.23-cd)PYRENE 

PCB'S 
IWOCLOR- 1248 
IwOCLOR-lZS4 
(!AROCLOR-1260 
llllllrlllllllllllllll~lllllllllllllllllllllllllllllll 
NA: Not Applicable 

~ . ~ E - o E /  NO 

I 
I 

3.6E-081 No 
1.6E-061 NO 

1.2E-101 NO 

8.6E-I1 I NO 
0.0EtOOI No 

I 
I 

O.OE+OOI No 

O.OEtO0 I No 
0.OEtOOI No 

0.0EtOOI No 

0.OEtOOI No 
0.OEtOOI No 
0.0EtOOI No 

1.6E-091 NO 

7.3E-09 I NO 

4.7E-091 NO 

I 
I 

0.0EtOOI No 
0.OEtOOI No 
0.0EtOOI No 

11111111111111111111lllll11111111111111111111llllllll 

4.30€+00 I 
M I  

I 
I 

I.IOE-02 I 
2.90E-02 I 
5.IOE-02 I 

I 
I 

NA I 

6.80E-01 I 
1.20E-01 I 

1.15Et01 I 
1.15€+01 I 
1.40E-02 I 
1.15Et01 I 
1.15Et01 I 
1.15Et01 I 
1.15Et01 I 

I 
I 

7.70Et00 I 
7.70E+OO I 
7.70EtOO I 

A 
82 
82 

82 
A 
82 

82 
82 
C 
82 
82 
82 
82 
82 
82 
82 

82 

Skin 
gross tumors, all sites combed 

Renal tumors 

Liver 
Leukemia 

Liver 

Liver, mammary gland 
Hepatocellular adenoma, cadnomas,pheochromocytoma 

Leukemia 
Liver. lung, skin 

Malignant Iymphoma 
Liver 

Lung, thorax, skin 
Lung, thorax, skin 

Stomach, lung 
Lung, skin 

Liver 

i 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 

IRIS 
Water/lRIS 
OravIRIS 

Oavage/HEAW 
OecupaConaVIRIS 
Oavage/HEAW 

DietlIRIS 
orams 
DieVIRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 

DietnRIS 











ii LO-% i 
I I  I 
ii i 
11 VN I 
1190-32 I 

VN I 
I 

II I 
II LO-32 I 
II 90-38 I 
II 90-3s I 
la-3 I 
llm-3 I 
II W-3E I 
I I W - u  I 
IIW-32 I 
11 VN I 
II *0-31 I 
II VN I 
11 LO-31 I 
II 50-38 I 
JISO-U J 
II 5 0 - 3  I 
II s o - 3  I 
1IW-X I 
llm-3 I 
11 VN I 

1 
1 

L 
1 
S 

1 

1 

1 
1 
L 

L 

S R I W N  
L S V W N  

SMWN 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 

1111111111111111111 
20-30'71 
LO-M' 1 

VN 
20-30 1 

VN 

2 0 - 3 Q  
20-30'6 
20-30'2 
LO-30'2 
EO-M'L 
20-30'2 
PO-WE 
1 0 - 3  1 

VN 
20-Wt 

VN 
€0-30'5 
00+30'1 
€0-30'1 
E O - W S  
ZQ-M'L 
EO-30' 1 
PO-W* 

1111111111111111111 
M avdtms 
1111111111111111111 (h@fl-) 

adx 

1111111111111111111 

1111111111111111111 
ON 
ON 

ON 
ON 
ON 

ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 

1111111111111111111 
1111111111111111111 
od aasnrai 

la3 
1111111111111111111 

1 SlV31W3H: 

NoILdxosev 

wva ~ I N O X H ~  I ii 
11111111111111111111lllll11111111111111111111lllllllllllllllllllllllllllll 



I 1.3E-05 I 
I 2.BE-OB I 
I 2.4E-05 I 
I 2.1E-OB I 
I 6.4E-07 I 
I 7.1E-04 I 
I 4.5E-OB I 
I 5.2E-08 I 
I 3.8E-05 I 
1 5.5E-08 I 
I 2.2E-04 I 

I 52E-05 I 
I 4.8E-04 I 
I B.0E-05 I 
I 8.E-07 I 
I &BE-05 I 
I 8.7E-08 1 

I 1 s - 0 8  I 

I I 
i i 
I 8.4E-07 I 
I 2.1E-07 I 
I 2.3E-07 I 

I 
4.OE-04 I 
1.OE-03 1. 
7.OE-02 I 
5.OE-03 I 
1.OE-03 I 
6.OE-03 I 
NA I 

4.OE-02 I 
NA I 

1.OE-01 I 
3.OE-04 I 
2.0502 I 
7.OE-03 I 
2.OE-01 I 
2.OE-02 I 
8.OE-02 I 
8.OE-02 I 

I 

l .OE+OO I 

Low 

Medium 
Low 
High 
Low 
Low 

Medlum 

Medlum 
Medium 

High 

I Lon&wity,blood gluwae and chokstcrol I WatcrflRIS 
I Keratostsand hyperpigmentation I DieVHEAST 

Nom o b m d  I WatcrnRIS 
Nom obrmed I WaterflRIS 

Proteinuria I DielnRlS 
Hepatotoxicity I IRIS 

Noeffects obsmed I Watcr/lRIS 
I NMRIS 

Local GI hitation I NNHEAST 
Neurobehaviual effects I N M R l S  

CNS effects I DIelnRIS 
Kidneyeffecta 1 hksVHEAST 

Redued bodyand agan  weight I HEAST 
Nom observed I Water/HEAST 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I Anemia I TherapJHEAST 
I Weight lou,thyoid effecrr.mplin degeneration I DielnRIS 
I Pulmonaryedema and hemorrhage in the alveolus I OecupatlonaVIRIS 

Watcr/IRIS Dentaland t e l e ta l f lu~o~ i s  I I 
i I NMRIS 

NA I I I NMRIS 

i i 
I 
1 Decreased kmatoa i t  and hemoglobin I GavageiHEAST 

NA I 
1.OE-02 I 

I I I 
I I 

Increased m&litv f DktnRIS 1.OE-01 I LOW I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

2.OE-02 i LOW i Neplxomthv.chanees in lim wci:ahLhematoloav i G ~ ~ E C / I R I S  i 

1 om 
1 
3 

100 
10 

100 
tom 

t 

300 
100 
10 
100 
100 
1 

iom 

3000 

1 om 
3000 

i 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

1 

1 
1 
1 

1 

1 

5 
1 
1 

1 
1 



lIII11111111111111111111llllllII 11111111111111111111llllllllll 
OSSSZ I sa6 01 

OL 
OL 

01 
01 
OL 
OL 
OL 
OL 
OL 
OL 
OL 
Of 
01 
OL 
OL 
OL 
Of 
Of 
01 
OL 
OL 
01 

OL 
OL 
01 
01 
OL 
OL 
01 
OL 
OL 
01 

OL 
OL 
OL 
OL 
OL 
01 
OL 
Of 
QL 
OL 
OL 
OL 
01 
OL 
OL 
OL 
OL 
01 
OL 
OL 
Of 
01 
OL 

I sz 
I* I 

i GZ 
I sz 
I sz 
I sz. 
I EZ 
I sz 
I sz 
I sz 
I 92 
I 02 
I sz 
I sz 
I sz 
I* 
I PZ 
I sz 
I sz 
I sz 

I 
I 
I= 
I sz 
I sz 
I" 
I sz 
I sz 
I= 
I sz 
I" 

I 
I sz 
I E2 
I sz 
I sz 

I" 
1% 
I" 
I sz 
I" 
I sz 
1. sz 
I 92 
I sz 
I sz 
I sz 
I" 
I" 
I EZ 
I= 
I sz 

IE 

i" 

IE 

I" 

VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 

VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 

VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
100 
VN 
VN 
m 
VN 
VN 

I sv1 
I SP'L 

I st'1 
I Pt'l 
I Sp'l 
I PI1 
Isv1 
I sv1 
I St'l 
Isv1 
I Sp'l 
I St'l 

I sp'1 
I Pt'l 
I sP'1 

I 
I 
I sv1 
I sv1 
I Wl 
I Wl 
I Pp'l 
I sv1 
I SYL 
I Wl 
I Wl 

I 
I st'1 

I Wl 
I Wl 

I W1 
Isvt 
Is11 
I Wl 
I W1 
I Pp'l 
I Wl 
I Sp'l 
I Wl 
I BC'L 
I Et'1 
I Wl 
I Wl 
I Wl 
I Wl 
I sv1 

I Ot'l 

I Pt'l 

I XL:: 

I 5t'L 

I 
I Bt'l 

90-31 
90-31 

90-31 
90-31 
90-31 
90-31 
90-31 
80-31 
80-31 
90-31 
90-31 
80-31 
80-31 
80-31 
90-31 
90-31 
90-31 
90-31 

90-31 
W-31 
90-31 

80-31 

80-31 
90-31 
80-31 
80-31 
90-3 1 
90-31 
90-31 
90-31 
80-31 
90-31 

90-31 
90-31 
90-31 
90-31 
80-31 
80-31 
90-31 
90-31 
90-31 
80-31 
90-31 
90-31 
90-31 
69-31 
90-31 
80-31 
80-31 
80-31 
80-31 
80-31 
80-31 
90-31 
90-31 

I Sl 

I 
IVN 
IVN 
I VN 
IVN 
IVN 
I mo 

IVN 

IVN 
I 120 
IVN 
I VN 
I VN 
I VN 
I VN 
I VN 
I VN 

I 

I VN 
I VN 

I VN 

I VN 
I 

IVN 
IVN 

I om00 

IVN 
lVN 

I 
I osez 

I om1 

I l'mx 
Io1 
I Sl 
I OLEO 
I 01'0 
I LQll 
I 6811 

I 8'8 
187: 
I E29Z 

I p's1 
I MLSZ 
I P'Z 
I 1's 

I VN 
I VN 

I VN 

I VN 

I" 

I8'691 

I VN 

I E'OPL 

1'801 

I LZE 

I ELZWO 

.. .......................... ... ......................... Mt300'0 IW+300'0 
30-3LBZ 
30-3WE 

VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 

VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 

VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
I0-3PO'E 
VN 
VN 
VN 
VN 
VN 

I 90-3W'B 

I I sio-3u)'1 

I VN 
I VN 
I VN 
I VN 
I VN 
I VN 
I VN 
I VN 
I VN 
I VN 

I VN 
I VN 
I VN 
I VN 
I VN 
I VN 
I VN 
I VN 

IVN 

I vN 
I 
I VN 
I VN 
I VN 
I VN 

I VN 
I VN 
I VN 

I VN 

I VN 

I VN 
I VN 

I VN 

I VN 
I VN 
I VN 

I VN 
I VN 
I VN 
I VN 
I VN 

I VN 

IVN 

IVN 

I 
IVN 

I ;/ 
IVN 

IVN 

I L0-3Z.rB 

IVN 
lVN 
IVN 
I VN 
I 

ii 
II 

lv31naH3 



TABLE A.2-2 
INOESTION OF CHEMICALS IN SOIL 

SCENARIO 2 - Industrial (Current) 

ii CHEMICAL 
I1 11 ...................... 
/!ALUMINUM 
~ ~ N T I M O N Y  
~ ~ R S E N I C  
 BARIUM 
 BERYLLIUM 
~ ~ A D M I U M  
I ~ H R O M I U M  in 
I ~ H R O M I U M  VI 
I ~ O B A L T  
I ~ O P P E R  
IDAD ~ I M A N G A N E S E  
I ~ M E R C U R Y  
 NICKEL 
~ ~ E L E N I U M  
 SILVER 
 VANADIUM 

 NIOBIUM 

I ~ Z I R C O N I U M  
II 
~~CETONE 

IB-BVPANONE 
I~TRICHLOROEINENE 
~ I B E N Z E N E  
I~ETRACHLOROETHENE 
I ~ L U E N E  
~~THYLBENLENE 
~ ~ E N E  (total) 

II 
11 BASENEUTRAL/ACIDS 
 PHENOL 
IIBENZOIC ACID 
I~NAPHTHALENE 
114-NITROPHENOL 
ll&4 -DINITROMLUENE 
 PENTACHLOROPHENOL 
I IPH ENANTHRENE 
~ ~ N T H R A C E N E  
IIDI-~-BUI'YLPHALATE 
~[PYRENE 
~~BUMBENZYLPHTHALATE 

(~HRYSENE 

II INORGANICS 

[!::ON 

llSTRONTIUM 
I m A N i U M  

11 VOLATlLEORGANICS 

IbARBON DISULFIDE 
III,Z-DICHLORETHENE(totrl) 

I@UORANTHENE 

IIBENZO(r)ANTHRACENE 

Ilbis(2- ETHYLHEXYL)PHMALATE 
IIBENZO(b)FLUORANTHENE 
IIBENZO(k)FLUORANTHENE 

I[iNDEN0(1,2,3 - cd)PYRENE 
IIBENZO(g.h.i)PERnENE 

I~BENZO(~)PYRENE 

II 
I1 PCB'S 
IhROCLOR-I248 
I ~ R C C L O R -  1254 

1111111111l11l111111llllllllllllllllllllllllllllllllllllll 
IhROCLOR- 1260 

11111111111111111111llllll 
IKTAKE 

(NONCANCER) 
(m&dW _---------- 

2.56E-02 
4.97E-06 
2.38E-06 
2.52E-04 
1.51E-05 
9.32E-07 
2.47E-04 
2.45E-06 
6.75E-06 
3.20E-05 
1.16E-04 
1.13E-03 
1.02E-07 
8.19E-04 
1.46E-06 
1.59E-06 
3.31E-03 
1.65E-04 
1.06E-04 
1.80E-04 
1.57E-04 
2.79E-04 
O.WE+00 

O.OOE+OO 
0.00E+00 
O.OOE+00 
0.00E+00 
3.91E-09 
o.OOE+oO 
0.00E+00 
O.OOE+W 
O.OOE+M) 
0.00E+00 

O.OOE+OO 
O.OOE+M) 
0.00E+00 
O.OOE+00 
O.oOE+OO 
O.OOE+W 
O.OOE+00 
O.00E+00 
2.05E-07 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
O.OOE+W 

0.00E+00 
O.OOE+M) 
O.OOE+M) 
o.ooE+oo 
0.00E+00 

8.32E-08 

1.86E-06 
1.47E-06 
0.00E+00 

1l111l11111111111111lllllll 

11111111111111111111lllllll1111l11111111111111lll 
INTAKE I SOILCONC 

(CANCER) I 
(m&ddv) I (mC8) 

I 
9.14E-03 I 26159.5 
1.77E-06 I 5.1 
8.51E-07 I 2.4 
9.GUE-05 I 257.6 
5.3EE-06 I 15.4 

8.82E-05 I 252.3 
8.73E-07 I 2.5 
2.41E-06 I 6.9 
1.14E-05 I 32.7 
4.16E-05 I 118.9 
4.WE-04 I 1156.7 

2.93E-W I 837.0 
5.22E-07 I 1.5 
5.68E-07 I 1.6 
1.18E-03 I 3383.1 
5.90E-05 I 168.8 
3.78E-05 I 108.1 
6.43E-05 I 184.0 
5.80E-05 I 160.3 
9.96E-05 I 285.0 
O.OOE+00 I NA 

3.33E-07 1 1.0 

3.65E-08 I 0.10 

I 
I 

' O.CiYE+CiY I NA 
0.00E+00 I NA 
O.OOE+W I NA 
O.GUE+OO I NA 
1.40E-09 I 0.0040 
0.00E+00 I NA 
O.OOE+00 I NA 
0.00E+00 I NA 
0.00E+00 I NA 
0.00E+00 I NA 

I 
I 

0.00E+00 I NA 
0.00E+00 I NA 
O.M)E+00 I NA 
O.OOE+M) I NA 
O.OoE+W I NA 
0.00E+00 I NA 
0.00E+00 I NA 
O.OOE+OO I NA 
7.34E-08 I 0.21 
0.00E+00 I NA 
O.OOE+W INA 
0.00E+00 I NA 
O.OOE+M) 1 NA 
0.00€+00 I NA 

O.OOE+W I NA 
O.OOE+00 I NA 
O.OOE+W I NA 
0.00E+00 I NA 

2.97E-08 I 0.085 

O.OOE+OO I NA 
I 
I 

1.9 6.64E-07 I 
5.24E-07 I 1.5 
O.OoE+00 I NA 

11111111111111111111lllllllllllllllllllllllllllll 

11111111111111111111ll 
INGESTION 

RATE 
(mdW --------- 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 
100 
100 

11111111111111111111ll 

11111111111111111111llll 
CONVERSION 

FACrOR 
(lE-6kdml) _--------- 

1E-06 
1E-06 
1E-06 
1E-08 
1E-06 
E-08 
1E-08 
1E-08 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-OB 
1E-08 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-08 

1E-08 
1E-06 
1E-OB 
1E-06 
1E-08 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 

1E-08 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 

1E-06 
1E-06 
1E-06 

11111111111111111l11llll 

111111111111111 
'RACTION 
NGESTED 
(UUklCU) _----_. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

111111111111111 

11111111111111111111ll 
EXPOSURE 

FRBQUENCY 
( d a h = )  _-------- 

250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

250 
250 
250 

11111111111111111111ll 

11111111111111111111 
EXPOSURE 
DURATION 

CycW 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

25 
25 
25 

11111111111111111111 

111111111111111l 
BODY 

WEIGHT 
wl) 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 

iiiiiiiiiiiiiii 

11111111111111111111lllllllll 
LVERAGINOnME 

(NONCANCER) 
(d'r) ____-------_ 

9125 
9125 
8125 
9125 
9125 
9125 
9125 
9125 
9125 
9125 
9125 
9125 
9125 
9125 
9125 
9125 
9125 
9125 
0125 
9125 
9125 
9125 
9125 

9125 
9125 

' 9125 
9125 
9125 
9125 
9125 
9125 
9125 
8125 

9125 
9125 
9125 
9125 
9125 
8125 
8125 
9125 
9125 
9125 
9125 
9125 
9125 
9125 
9125 
9125 
9125 
9125 
9125 
9125 

9125 
9125 
9125 

l11111111111111111111llllllll 

II 
25550 11 
25550 11 
25550 11 
25550 11 

25550 11 
25550 II 

:E: II 

::E II 

25550 11 
25550 11 
25550 11 
25550 11 

25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 

II 
II 

25550 11 
25550 11 
25550 11 
:El [I 

::z !I 
25550 11 
25550 11 
25550 11 

II 
II 

25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 

II 
II 

25550 11 
25550 11 
25550 11 

11111111111111111111lllllllll II 



11111111111111111111llllllll 
SEI6 
ate 
el6 

ZLB 
el6 
ale 
ere 
el6 
ale 
&I6 
ate 
ale 
ale 

111111111111111 
DL 
DL 
DL 

DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 

OL 
OL 
OL 
OL 
OL 
OL 
OL 
01 
01 
OL 

OL 
OL 
OL 
Of 
01 
OL 
OL 
OL 
OL 
OL 
OL 
OL 
OL 
OL 
OL 
OL 
01 
OL 
OL 
OL 
OL 
0.4 
OL 

------ (W 
&HOW 

11111111111111111111ll 
ffiZ 
Os2 
OS2 

ffiZ 
ffiZ 
OS2 
OEZ 
Os2 
Os2 
ffiZ 
WZ 
OS2 
on 
ffiZ 
Os2 
092 
OS2 
on 
OEZ 
ffiz 
OS2 
OS2 
OS2 

OS2 
on 
on 
on 
on 
ffiz 
on 
on 
OEZ 
on 

on 
OS2 
on 
OEZ 
OS2 
on 
ffiZ 
on 
on 
Os2 
on 
OEZ 
Os2 
on 
ffiz 
OS2 
ofz 
osz 
on 
on 
052 
OS2 
OS2 

1 
1 
L 

1 
1 
1 
L 
1 
1 
1 
L 
L 
L 
L 
1 
1 
L 
1 
1 
L 
1 
1 
L 

L 
L 
L 
1 
L 
L 
L 
1 
1 
1 

1 
1 
1 
1 
L 
1 
1 
L 
1 
1 
1 
1 
L 
1 
I 
L 
L 
t 
1 
L 
L 
1 
1 

I 
I 
lZ 
lz 
lz 
IX 
IX 
I: 
IX 
IX 
IX 
Iz 

lz 

lz 
Iz 

I2 

I 
lz 
lz 
lz 
lz 
lz 
lz 
IX 
jX 

IX 

IX 

I 
I2 

lz 
I2 
lZ 

Iz 
lz 
IZ 
Iz 
IZ 
I2 
IZ 

lz 
lZ 
lz 

IX 

lX 
Iz 

1111111111111111111 
VN 

2’1 
3’1 

VN 
VN 
VN 
vh 
VN 

VN 
VF; 
vh 
VF; 
Vh 

Vh 
Vh 
Vh 
Vh 
Vh 
Vh 
Vh 
Vh 

3800 

I20 

Vh 
Vh 
Vh 
Vh 
Vh 

Vh 
Vh 
Vh 
Vh 

JWO’O 

Vh 
0-2 
EUBL 
OWL 
1801 
EWL 
1 %8cc 
3’1 
Tl 
3’LW 
11‘0 
L‘ffiLL 
BEL1 
L‘Z0 
39 
5‘2 
EZSZ 
3.1 
V’O 1 
YLSZ 
P’Z 
1 ’f 
j6BLgZ 

(S*) 

11111111111111111111lllllllllllllllllllllllllllllllllll 
w+3w’o lw+ao.o 
01-3X’z OL-3LB’L 

00+330’0 
w+wo 
w+wo 
00+3W’o 
w+ao’o 
LL-Eo’l 
00+330’0 
00+90’0 
w+wo 
w+330’0 
W+ao’O 
1 L-3S.z 
00+330’0 
W+330’0 
00+330’0 
00+90’0 
W+POO 
00+3W’O 
W+PO‘O 
00+330‘0 

W+~O 
00+330’0 
w+Do’o 
oo+Ix)’o 
W+POO 
El-3PB’P 
w+ao’o 
W+poO 
w+Do’o 
w+330’0 

w+po’o 
BO-3VE 
Bo-Wl 
80-Ez’Z 
80-310‘1 
80-3bOZ 
LO-330, 
01-3161 
01-3181 
LO-3101 
1L-3921 
LO-Pp’l 
Bo-w’l 
60-360 
OL-XB 
OL-330% 
80-30’6 
OL-!EL’L 
60-338’1 
80-31 1’0 
01-3p8’2 
OL-319 
90-31’0 

IOL-3aOQ 

I w+ao’o 
IW+330’0 
I w+wo 

IW+330’0 

j Ioo+330’0 
I00+ao’0 

I 
I w+330’0 
I W+?wO 
I w+po’o 
I w+3x)’o 
Io0+90’0 
I ZL-3X.1 
IoO+ao’O 
I oo+go’o 
IW+3W’O 

I w+330’o 

Bo-3L.l 

I 11-3Ps’0 
LO-EB’E 

80-31.1 

IOl-39o’B 
I80-3?TB 
I 01-E20 
I80-3LZP 
I80-EL‘B 
I 01-32e 
I BO-EL1 

I go-3BB’B 

awLNI I awLNI 

11111111111111111111llllllllllllllllllllllllllllllllll 
ii 

11111111111111111111lllllllllllllllllllllllllllllllllll 





TABLE A.2-5 
CANCER RISK ESTIMATES 

SCENARIO 2 - Industrial (Current) 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I MI I I I I I I II 1111 I I I I I I I II I I I I II I I I I I I 1111 II I I I IIII II 11 I I I I I I iiiiiiiii I iiiiiii I I I I 1111 iiiiiiiiiiii I I I 11 11 I I I I I I I 11 11 iiiiiii I I I I I I I I 111 I 111 I 1111 11 I I I I I I I I I I 1111 1111 I I I I I I I I I I I I I I I II I I I I I II I I I I I I I I I I 111 I I I I I 
TYPE OF SF B M S I  
CANCER 

I CHROMCDAlLY I CDI I 
CHEMICAL I INTAKE(CDI) I A D J U m D F O R  I SF 1 WEIGHTOF I II 

II 

IIWOSURE PATHWAY: INCIDENTAL INGESTION OF CHEMICAS IN SOIL 3E-05 I1 

IG.UISENIC 
~~BERYLUUM 
I D A D  
II 11 VOLA'IlLE ORGANICS 
~ ~ C H L O R O E T H E N E  
I~BENZENE 
I ~ETRACHLOROETHENE 
II 11 BASENEUIRAL/ACIDS 
II2.4-DINITROTOLUENE 
I  PENTACHLOROPHENOL 
~ ~ H R Y ~ E N E  
IIBENZO(a)ANlHRACENE 

I Ibis&-ETHYLHEXYL)PHTHALATE 
I lBENZO(b)FLUORANTHENE 
I lBENZO(k)FLUORANTHENE 
IIBENZO(a)PYRENE 
I BNDEN0(1,2.3-cd)PYRENE 

PCB'S 
II 
II 
l b O U O R - 1 2 4 8  
llAROaOR-1254 
I !AROUOR -1260 
11111111111111111111llllllllllllllllllllllllllllllll 
N A  Not Applicable 

11111111111111111111lllllll 
8.5E-07 
5.4E-06 
4.2E-05 

1.4E-09 

O.OE+OO 
O.OE+OO 

o.oE+oo 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.OE-08 

6.6E-07 
5.2E-07 
O.OE+OO 

l11111111111111111111llllll 

11111111111111111111llllll 
No 
No 
No 

No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 

11111111111111111111llllll 

11111111111111111111I 
1.75E+OO 
4.30E+00 
NA 

1.1OE-02 
2.9OE-02 
5.1OE-02 

6.80E-01 
1.20E-01 
1.15E+01 
1.15E+01 

1.15E+01 
1.15E+01 
1.15E+01 
1.1 5E+Ol 

1.40E-02 

7.70E+00 
7.70E+00 
7,70E+OO 

11111111111111111111I 

I I I I I I I I I I I I I I I I I 
A 
82 
82 

82 
A 
82 

82 
82 
82 
82 
82 

82 
82 
82 

82 . 

82 
11111111111111111 

11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllll 
Skin 

gross tumors, all sites combined 
Renal tumors 

Liver 
Leukemia 

Liver 

Liver, mammaxy gland 
Iepatocellular adenoma, carcinomas,pheochron 

Liver, lung, skin 
Malignant lymphoma 

Liver 
Lung, thorax, skin 
Lung, thorax, skin 

Stomach, lung 
Lung, skin 

Liver 
11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllll 

11111111111111111111llllllll 
IRIS 

WataIIRIS 
OraVIRIS 

GavagelHEAsT 
Iccupa tionaVIRIS 
Gavage/HEAsT 

DieVIRIS 
OraVIRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 

DieVIRIS 
11111111111111111111llllllll 

11111111111111111 
1 E-06 
2E-05 
NA 

2E-11 
NA 
NA 

NA 
NA 
NA 
NA 
4E-10 
NA 
NA 
NA 
NA 

5E-06 
4E-06 
NA 

lllllllllllllllll 



11111111111111111111llllllllllllllllllllllllllllllll 
I I  
II CHEMICAL 
ii 
11111111111111111111llllllllllllllllllllllllllllllll 
11111111111111111111llllllllllllllllllllllllllllllll 
llMPOSURE PATHWAY INHALA 

II INORGANICS 
I ~ S E N I C  
I ~BERYU~UM 
~KADMIUM 
~KHROMIUMIII 
~KHROMIUM VI 
I W A D  
l[NICKEL 
II 
11 VOLATILEORGANICS 
1 ~JCHLOROETHENB 
~IBENZENE 
I ~TRACHLOROETHENE 
I1 
I I 
II". PENTACHLOROPHENOL 
llBENZO(a)ANTHRACEhW 

BASE NEUTRAL / ACIDS 
4-DINITROTOLUENE 

I KHRYSENE 
I Ibis(2- ETHYLHEXYL)PHTHALATE 
I IBENZO(b)FLUORANTHENE 
I IBENZO(k)FLUORAWHENE 
IIBENZO(a)PYRENE 
I bNDENO(1.2.3 -cd)P,YRENE 

PCBS 
II 
I I  
llAROCLOR -1248 
I@OCLOR-1254 
IIAROCLOR-1260 

lllllllllllllllllllllllllll 
CHRONIC DAILY 

INTAKE(CD1) 
(mglkglday) 

ON OF AIRBORr 
l11111111111111111111llllll 
l11111111111111111111llllll 

2.9E-10 
1.9E-09 
1.2E-10 
3.1 E-08 
3.OE-10 
1.4E-08 
1 .OE-07 

4.8E-13 
O.OE+OO 
O.OE+OO 

o.oE+oo 
o.OE+oo 
O.OE+OO 
O.OE+OO 
1.OE-11 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.3E- 10 
1.8E- 10 
O.OE+OO 

11111111111111111111llllll 

11111111111111111111llllll 

I1111111111111111111llllll 
iiiiiitititiiitiiiiiiiiiii 

CDI 
ADJUSED FOR 

ABSORPTION 

CHEMICALS A€ 

No 
No 
No 
No 
No 
No 
No 

No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 

11111111111111111111lllllll 

TABLE A2-6 
CANCER RISK ESTIMATES 

SCENARIO2 - Industrial (Current) 

11111111111111111111I~ 
SF 

( w W b 9 - 1  

IRBED TO Dl 
11111111111111111111Il 
11111111111111111111Il 

5.00E+01 
8.40E+OO 

6.3 
NA 

NA 
4.2OE+Ol 

8.40E-01 

1.70E-02 
2.90E-02 
1.8OE-03 

NA 
NA 

6.1 OE+OO 
6.1 OE+OO 

6.1 OE+OO 
6.1 OE+OO 
6.10E+OO 
6.1 OE+ 00 

NA 

NA 
NA 
NA 

11111111111111111111ll 

EVIDENCE i CANCER j somce j R ~ S K  1 RISK j j  
11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll lllllllllllllllllllllllllllllll 11111111111111111111lll1111111111111111111~I 

1E-07 I ,T 

A 
82 
B l  

A 
82 
A 

82 
A 
82 

82 
82 
82 
82 
82 
82 
82 
82 
82 

Respiratory Tract 
Lung 

Respiratory Tract 

Lung 

Lung and ~ ~ a l  tumors 

Lung 
Leukemia 

Leukemia, liver 

Liver, mammary 

Liver, lung, skin 
Malignant lymphoma 

Lung, thorax, skin 
Lung, thorax, skin 

Respiratory tract, stomach 
Lung, skin 

11111111111111111111lllllllll 11111111111111111111l 
I 

3ccupationaVIRIS i 
3ccupationaVIRIS I 
3ccupationaVIRIS I 

NNIRIS I 
3ccupationaVIRIS I 

NNIRIS 
3ccupa tionaVIRIS 

I 
HEA= I 

3ccupationaVIRIS I 

I HEAST 

I 
IRIS I 

NNIRIS I 
IRIS I 
IRIS 

[nhalation/HEAST 
IRIS i 

I 
I 

NNIRIS I 
NNIRIS I 

1 E-08 
2E-08 
NA 
NA 

NA 
1 E-08 

9E-08 

8E-15 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NNIRIS NA 
11111111111111111111lllllllll 11111111111111111111 



11111111111111111111llllllllllllllllllllllllllllllllll 
CHEMICAL 

i 
1,s-05 

O E + W  I 
8CE-08 I 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
NO 
No 
No 
No 
No 
NO 
No 
No 
No 
No 
No 
No 

TAH-EA2-7 
CHRONIC HAZARD INDEXESIlMATES 

SCENARIO 2 - Industial (Current) 

minw 

I 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
NO 
No 

4 . m - w I  LOW 
1 . m - M  
7 .m-021  M e d m  
5.m-w LOW 
1.04-03 Hlph 
1.04+00 LOW 
5 . 0 4 - w  Low 

NA I 
4.04-02 1 

NA I 
1.04-01 M e d m  
3.m-w I 
2.04-02 

3.04-03 M e d m  
~ . W E - M  I 
2m-01 
9 . g - 0 2 1  Medm 

N A I  

NA I 
l .m-01  I LOW 

l .G-02 I 1 .G-01  Medm 

NA I 
l .G -02  Medm 
2.ooE-01 I Medun 

8.m-01 LOW 
4 . G + W I  Medm 

NA I 

3.G-01 Low 
l . G - 0 1  I LOW 

NA 
2.W-021 NA Medun 

Loqwity,blood glucox and cbolatcrol 
Kaatosis and hypapigmcntation 

None obsar td  
None obsenrd 

Rotclnuia 
Hepatotoxicity 

No cffecb obauwd 

Local 01 irritation 
Ncvobehavioral effects 

CNS effects 
Kidney effecb 

Reduced body and organ wight 
Clinical sclcwsis 

Armin 
None obscrvcd 

Anemia 
Pulmonary edema and hemmhagc in the ahwlus  

I n c r e d  l i i  a d  kidney wight 
Petal toxicity 

Decreased hematocrit and hemoglobin 
Pctotaidy 

Hcpafotadcity,vcight gain 
Changu in l i m  and kidney wights 

Liva  and kidney toxicity 
~ a a c t i v i t y , d a r c a s c d  body wcight,incrcaxd 

Rcdwcd lctal bodywight 

Decrcascd body wight gain 

Liva and kidney pathology 

No obsavcd cffccts 
Inrcascd mortality 

Ncphopathy,changu in liver wighthematology 
Kidney cffccb 

Effects on body wight gain, tutu,livu,kidney 

Irrreascd rclativc l iva wight 

NMRlS 
NMRIS 
NMRIS I 
N M R I S  I 
NMRlS 
NMRIS 
NMRIS I 
N M R I S  I 

lobo 
1 
3 

100 
10 

1MX) 
5w 

1 
1wO 
300 
3 
2 

100 
10 
100 

lobo 
100 
3ooo 
lobo 

100 
lobo 
lobo 
loo 

loo 
1 

low0 

loo 

3ooo 
loo0 
3ooo 
woo 
lobo 

lobo 
NMRIS 1 
NMRIS 
N M R I S  I 
NMRIS 
NMRIS 1 
NMRIS 
NMRIS i 
NGRIS j 

llllllllllllllllllllllllllllllllllllllllllllllllllll 

1 

1 
1 

1 

1 
1 

1 
1 
1 
1 

1 
1 

1 

1 
1 
1 
1 
1 

I 

1111111111111111111 

NA 
NA 11 
NA 

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

E-04 II  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

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

NA 
NA 





'U
' 



II INORGANICS 
 ALUMINUM 
 ANTIMONY 
 ARSENIC 
 BARIUM 
 BERYLLIUM 
 CADMIUM 
 CHROMIUM III 
 CHROMIUM VI 
 COBALT 
 B COPPER 
I h D  I ~ M A N G A N E S E  
~ I M E R C U R Y  
 NICKEL 
 S SELENIUM 
 SILVER 
 VANADIUM 
 ZINC 
 CYAN ANI DE 
 BORON 
 V STRONTIUM 
I PITANIUM 
II 
I PR I CHLORO ETHENE 
I PETRACHLOROETHENE 
11 VOLATILE ORGANICS 

I 1  
11 BASENEUTRAL/ACIDS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2.72E+00 
5.86E - 02 
9.64E-03 
1.39E-02 
3.1 OE-04 
0.00E-t-00 
2.76E + 00 
3.84E-02 
1.20E-03 
1.03E-03 
6.68E-04 
4.82E-03 
2.68E-05 
2.38E-04 
3.56E-03 
1.40E-04 
5.48E-02 
1.78E-03 
1.70E-03 
4.33E-03 
8.71 E-03 
8.90E-03 

1.92E-03 
2.74E-05 

l.lOE-04 

TABLE A.3- 1 D 
INGESTION OF CHEMICALS IN DEEP GROUND WATER 

SCENARIO 3-Residential (Current) 

11111111111111111111lll 
INTAKE 
CANCER 

(m@/kp/day) --------- 

1.17EMO 
2.51 E-02 
4.13E-03 
5.95E-03 
1.33E-04 
0.00E+00 
1.1 8E+00 
1.64E-02 
5.14E-04 
4.43E-04 
2.86E-04 
2.07E-03 
1.15E-05 
1.02E-04 
1.53E-03 
5.99E-05 
2.35E-02 
7.64E-04 
7.30E-04 
1.86E-03 
3.73E-03 
3.82E-03 

8.22E-04 
1.17E-05 

4.70E - 05 
IIIIIIIIIIIIIIIIIIIIIII 

99.40 1 
2.14 I 
0.35 I 
0.51 I 

0.011 I 
M I  
100.60 I 

1.40 I 
0.044 I 
0.038 I 
0.024 I 
0.18 I 

0.0087 I 
0.13 I 

0.0051 I 
0.065 I 
0.062 I 
0.16 I 
0.32 I 
0.33 I 

0.0010 I 

2.00 I 

I 
I 

0.0010 I 
I 
I 

0.0040 I 

0.070 I 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 

2.0 

I I 
3501 301 
3501 301 
3501 301 
3501 301 
3501 301 
3501 301 

3501 30 30 I 
3501 301 
3501 301 
3501 301 
3501 301 
3501 301 
350 I 30 I 
3501 301 
350 I 30 I 
3501 301 
350 I 30 1. 
350 I 30 I 
350 I 30 I 
350 I 30 I 
350 I 30 I 

350 I 

I I 
I I 

I I 

350 I 30 I 
3501 301 

i i 
3501 301 

70 I 
70 I 
70 1 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 

I 
I 

70 I 
70 I 

I 
I 

I 
10950 I 
10950 I 
10950 1 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 

I 
I 

10950 I 
10950 I 

I 
I 

10950 I 25550 ii 



TABLE A.3-2D 
INHALATION OF AIRBORNE (VAPOR PHASE) CHEMICALS FROM DEEP GROUNDWATER 

SCENARIO 3-Residential (Current) 

11111111111111111111lllllllllllllllllllllllllllllll 11111111111111111111llll 11111111111111111111llll 11111111111111111111llll 11111111111111111111llll11111111111111111111 11111111111111111111ll llllllllllllllllllllll111111111111111111111111111111111111llll 11111111111111111111ll II 
II 
II 
II I (mg/kg/aaY) I (mgntglday) I (mp'm3) I (m3mour) I ( h o w d a y )  I ( d a Y w  I (Ye=) I (kd I (days) I (days) II 11 - -______---_----_. I  -----_----I ---_____--I ----------I --------I --------_I ____-----I ------I ___------.I --------- I1 

I I I I I II ' 
24.0 I 350 I 

11 VOLATLEORGANICS I I I 

I 1  I I I I I I I I I I II ' 

I I I I I I I  11 BASENEUTRAL/ACIDS I I I 
11111111111111111111llll~llllllllllllllllllllllllll11111111111111111111llll11111111111111111111llll11111111111111111111llll llllllllllllllllllllllll llllllllllllllllllll11111111111111111111ll11111111111111111111ll111111111111111111111111111111111111llll11111111111111111111ll II 

1 BODY I AVG.TIME I AvG.TIME 11 
CHEMICAL 1 NONCANCER I CANCER I AIR I RATE I TIME I FREQUENCY I ED I WEIGHT I NONWCER I CANCER 11 

IINTAKEADULT(1NTAKEADULTI CONC.IN I INHALATION I EXPOSURE I EXPOSURE I 

10950 I 25550 11 
10950 I 25550 11 

30 I 70 I I 
0.830 I I 

0.210 I 

I 
0.012 I 

(~RICHLOROETHENE I 5.73E-02 I 2.46E-02 I 
~ETRACHLOROETHENE I 8.19E-04 I 3.51E-04 I 0.0030 I 0.830 I 24.0 I 3501 301 701 

10950 I 25550 11 30 I 70 I 24.0 I 350 I 
I 

0.830 I Ilbis(2-ETHYL,HEXYL)PHTHALA'IE I 3.27E-03 I 1.40E-03 I 
NA Not Applicable 



TABLE A.3-3D 
COMPOUNDS CONCENTRATIONS EMllTED FROM DEEP GROUNDWATER 

SCENARIO 3- Residential (Current) 

II11111111111111111111lllllllllllllllllllllllllllllllll11111111111111111111111 IIlllllllllllllllllllllll II11111111111111111111lll II11111111111111111111III 
It 
II 
II I (mg/L) I (I/hr) II--------------------- ---------. ---------. ---------. ---------. I I I I 

I 
0.9 I I I I VOLATILE ORGANICS I 

0.0010 I 400.0 I 0.9 I 0.1 
I ~RICHLOROETHENE I 
I ~ETRACHLOROETHENE I 
II I I I I 

I 
0.9 I 11 BASENEUTRAL/ACIDS I I 

II 11111111111111111111llllllllllllllllllltlllllllllllll11111111111111111111111 IIlllllllllllllllllllllll II11111111111111111111lll II11111111111111111111III 

I Concentration I Flow Rate Of I Fraction Of I One Half The 
CHEMICAL I tap water I Shower Water I Contaminant I Duration Of 

I Volatilized I Shower (hr) 

0.1 
I 

400.0 I 0.0700 I 

0.1 
I 

400.0 I I Ibis(2-ETHYLHEXYL)PHTHALATE I 0.0040 I 
NA: Not Applicable 

11111111111111111111ll11111111111111111111lll 

(m3) I (mglm3) II 

Bathroom I Mean Conc 11 - 
Volume I In Bathroom 11 

I! -------- --------- I 
I 

I I I  
I II 

11111111111111111111lllllllllllllllllllllllII 

12.0 I 2.1E-01 11 
12.0 I 3.OE-03 11 . 

12.0 I 1.2E-02 11 



11111111111111111111lllll 
ABSORBED DOSE 

NONCANCER 
(mgkplaay) -_________ 

4.15E-03 
8.94E-05 
I .47E-05 
2:12E-05 
4.72 E-07 
0 .OO E+OO 
4.2OE-03 
5.85E-05 
1.83E-06 
1.57E-06 
1.02E-06 
7.35E-06 
4.09E-08 
3.63E-07 
5.43E-06 
2.13E-07 
8.35 E-05 
2.72E-06 
2.6OE-06 
6.6OE-06 
1.33E-05 
I .36E-05 

2.92E-06 
4.18E-08 

1.67E-07 
11111111111111111111llll 

I I I I I I I I I I I I I I I I I I I I I I I I 

(mgkdday) 

WORBED DOSE 
CANCER 

___--- - ---. 
I .78 E- 03 
3.83E-05 
6.3OE-06 
9.08E-06 
2.02E-07 

1 BO€-03 
2.51 E-05 
7.84E-07 
6.75E-07 
4.37E-07 
3.15E-06 
1.75E-08 
I .56E-07 
2.33E-06 
9.13E-08 
3.58E-05 
1.17E-06 
1 .I I E-06 
2.83E-06 
5.69E-06 
5.82E-06 

O.OOE+OO 

I .25E-06 
1.79E-08 

7.16E-08 
11111111111111111111lllll 

TABLE A.3-4D 
DERMAL CONTACT WITH CHEMICALS IN DEEP QROUNDWATER 

SCENARIO 3- Residential (Current) 

11111111111111111 
CONC. IN 
WATER 
( m ? P W  ------- 

99.40 
2.14 
0.35 
0.51 

0.011 

100.60 
1.40 

0.044 
0.038 
0.024 
0.18 

0.0010 
0.0087 

0.13 
0.0051 

2.00 
0.065 
0.062 
0.16 
0.32 
0.33 

NA 

0.070 
0.0010 

0.0040 
111111111111111111 

18150 i 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
fa150 I 
18150 I 
18150 I 
18150 I 
18150 I 

I 
I 

18150 I 
18150 I 

8.4E-04 
0.4E-04 
8.4E-04 
0.4E-04 
8.4E-04 
8 -4 E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8AE-04 
8.4E-04 
0.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
0.4E-04 
8.4E-04 

8.4E-04 
8.4E-04 

i 
I 

11111111111111111111llllllllllllllllllllllll 
18150 I 8.4E-04 

1111111111111111 
WOSURE 

TIME 
(hdday) ------- 

0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

0.20 
0.20 

0.20 
1111111111111111 

1111111111111111 
WOSURE 
XEQUENC' 
(dayrlrcw) - - - - - - - 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

350 
350 

350 
1111111111111111 

'11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

(Y=W I (Um3)  I (ti9 I (day31 -------.I __------- I -----__ I _____-_- 

EXF'OSURE I CONVERSION I BODY I AVG TIME 
DURATION I FACTOR I WEIGHT INONCANCER 

I I 
0.001 I 70 I 
0.001 I 70 I 
0.001 I 70 I 
0.001 I 70 I 
0.001 I 70 I 
0.001 I 70 I 
0.001 I 70 I 
0.001 I 70 I 
0.001 I 70 I 
0.001 I 70 I 
0.001 I 70 I 
0.001 I 70 I 
0.001 I 70 I 
0.001 I 70 I 
0.001 I 70 I 
0.001 I 70 I 
0.001 I 70 I 
0.001 I 70 I 
0.001 I 70 I 
0.001 I 70 I 

I I I 

I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 

30 I 0.001 I 70 I 

30 I 0,001 I 70 I 

10950 
10950 
10950 
10950 
10950 
10950 
I0950 
10950 
10950 
10950 
I0950 
10950 
10950 
10950 
10950 
I0950 
10950 
I0950 
10950 
10950 
IO950 
10950 

I . I  
0.001 I 70 I 10950 

70 I 10950 0.001 I 

I 
30 30 I I 

i 
I 

i 
I 

0.001 I 
11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

70 I 10950 

i 
I 

30 I 

1111111111111111111 

(dw) II 
II 
i1 

AVG.TlME 11 
CANCER 11 
-------. 

25550 11 
25550 11 
25550 11 
25550 11 
25550 11 ' 

25550 11 
25550 11 
25550 11 
25550 11 ' 

25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 

II 
ii 

II 
I I  

llllllllllllllllllll 

25550 11 
25550 11 

25550 11 





TABLE A.3-6D 
CANCER RISK ESTIMATES 

SCENARIO 3- Residential (Current) 

11111111111111111111llllllllllllllllllllllllllllll 
II 
II 
II 
11111111111111111111llllllllllllllllllllllllllllll 11111111111111111111llllll11111111111111111111llllll11111111111111111111llll11111111111111111111 lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll llllllllllllllllllllllll11111111111111111111 

11111111111111111111llllllllllllllllllllllllllllll 11111111111111111111llllll11111111111111111111llllll11111111111111111111llllllllllllllllllllllll lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll llllllllllllllllllllllllllllllllllllllllllll 
I I I I II 

11 VOLATILEORGANICS I I I I 

I CHEM.SPEC. I TOTAL 11 

I (mgPlgday) I ABSORPTION I (mg/kg/day)-l I EVIDENCE I CANCER I SOURCE I MEAN I RISK 11 

4E-04 11 

I 
TYPE OF I SFBASIS/ I RISK-ADULT IPATHWAY 11 I CDI-ADULT I CDI I I I 

CHEMICAL I MEAN IADJUSTEDFOR I SF (WEIGHTOF I 

llEXPOSURE PATHWAY: INHALATION OF AIRBORNE (VAPOR PHASE) CHEMICALS FROM DEEP GROUNDWATER 

I I II 
I I  I I 

llllllllllllllllllllllllll 

I 
I 

Lung I HEAST I 4.2E-04 11 ~~RICHLOROETHENE I 2.5E-02 I NO I 1.70E-02 I 62 I 
I ~ETRPS~HLOROETHENE 1 3.5E-04 I NO I 1.80E-03 I 82 I Leukemia, liver 1 HEAST I 6.3E-0711 

NA: Not Applicable 





TABLE A.3-8 
CHIUNIC HAZARD INDEX ESTIMATES 

SCENARIO 3-Resldenttal (Cunent) 

11111111111111111111ll11111111111111111111lllll11111111111111111111lll11111111111111111111I 11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll111111111111111111111111111111111111111111111111111111111111111111111111 II 
BRONICDAiLYl CDI I I I RPD I I I I PATHWAY I TOTAL 11 

CRITICAL INTAKE I ADJUSTED FOR I RFD 1 CONFIDENCE I 

1111111111111111111lllllllllllllllllllllllllllll 
CHEMICAL 

I Ibir(2 - ETHYLHEXYL.)PHTHALATE 

NA: NotApplicable . 11111111111111111111llllllllllllllllllllllllllll 

(mgikdaay) i ABSORPTION i (mgikddly) i LEVEL i EFFECT i SOURCE i ADlVSTMENTSi FACTORS iQUOTIBNTi INDBX(H1) 1 HI ii 
'N OF CHEMICALS IN DEEP GROUND WATER 

2.7E+00 i 

1.4E-02 I 

5.9E-02 I 
9.6E-03 I 

3.1E-04 I 
O.OE+OO I 
2.8E+00 I 
3.9E-02 I 
1.2E-03 I 
1.OE-03 I 
6.7E-04 I 
4.8E-03 I 
2.7E-05 I 
2.4E-04 I 
3.6E-03 I 
1.4E-04 I 
5.5E-02 I 
1.8E-03 I 
1.7E-03 I 
4.3E-03 I 
8.7E-03 I 
9.9E-03 I 

I 
I 

1.9E-03 I 
2.7E-05 I 

I 

11111111111111111111ll~llllllllllllllllllllllll11111111111111111111111 
I 
I 
I 
I 
I 
I 

No 
No 
NO 
No 
No 
No 
No 
No 
No 
No 
No 
No 
NO 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

NA 
4.00E-04 
1.00E-03 
7.00E-02 
5.00E-03 
1.OOE-03 

5.00E-03 

4.00E - 02 

1.00E-01 
3.00E-04 
2.00E-02 
5.00E-03 
3.00E-03 
7.00E-03 
2.OOE-01 
2.00E-02 
9.00E-02 

l.MIE+OO 

NA 

NA 

NA 
NA 

NA 
1.00E-02 

i 
1.1E-04) No I 2.00E-02 

11111111111111111111lllllllllllllllllllllllllll11111111111111111111111 

11111111111111111l 

Low 

Medium 
Low 
High 
Low 
Low 

Medium 

Medlum 
Medium 

Medium 
Medium 

Medium 

Medium 
111111111111111111 

11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllll~llllllllllllllllllllllllllllllll~llllllllllllllllllllll111111111111111111 
I 
I Longeityblood glucose and cholesterol 

Keratosis and hyperpigmentation 
None observed 
None observed 

Protanuria 
Hepatotoxicity 

No effects obsaved 

Local GI irritation 
Neurobebavioral effects 

CNS effects 
Kidney effects 

Reduced body and organ weight 
Clinical sdenosis 

Argyia 
None observed 

Anemia 
Weight loss.thyoid effects,rnyelin degeneration 

Pulmonary edema and hemorrhage in the alvcdur 

Hepatotoxicity,weight gain 

NMRIS 1 
W a t d R I S  I 

DlcUHEAST I 
WatdIRIS I 
WatdIRIS I 
DieUIRIS 1 

IRIS I 
W a t d R I S  I 

NNIRIS I 
NNHEAST I 

NMRIS I 
DieUIRIS I 

. Oral/HEAST I 
Diet/HEAST I 

DicUIRIS I 
OralflRIS I 

WatdHEAST I 
Therap./HEAST I 

DieUlRIS I 
OccupationalARIS I 

NNIRIS I 
NNIRIS I 

I 
I 

NMRIS I 
GavageARIS I 

I 

loo0 
1 
3 

100 
10 

loo0 
500 

1 
1000 

3 
2 

100 
10 
100 
100 

100 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
'I 
I 
I 
i 

1 

1 
1 
1 

1 

1 

1 
1 

5 
1 

1 

. 
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TAELEA.3-10 
CHFONIC HAZARD INDEX ESTIMATES 

SCENARIO 3-ResidenUal (Cutrent) 

111111111111111111 11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll1111111111111111111111111111111111111111111111111111111 II 
I RPD I RFD I I I PATHWAY 11 

CRITICAL I BASIS/ I UNCERTAlNlYl MODlFk'ING I HAZARD I HAZARD 11 
LEVEL I EFFECT 1 SOURCE I ADlUSTMBN7S I FACTORS I QUOTJENTl INDEX(H1) 11 

'ATFR RF-01 I t  

I 
:ONFIDENCE I 

111111111111111111 llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll1111111111111111111111111111111111111111111111111111111 II 

11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
II 
II 
II 

111111111111111l1111llllllllllllllllllllllllllll11111111111111111111lllllllllllllllllllllllllllll 
II 
/!ALUMINUM 
\!ANTIMONY I 8.9E-051 No 

1 CHRONICDAILY I CDI 
I INTAKE ADULT I ADJUSTED FOR 
I (m@g/diy) ABSORPTION 

CHEMICAL 

/ plll~l~ll~l pllMJ pM~I  p#ill~ ~~Hllll ~~~Ipll~ 

INORGANICS I I 
42E-03) NO 

\!ARSENIC I 1.5E-051 No 
~ A R I U M  I 2.1E-051 No 
~ ~ ~ E R Y L L I U M  I 4.7E-071 No 

~ ~ H R O M I U M  III 1 4.2E-031 NO 
 CHROMIUM VI I ME-051 No 

 COPPER I 1.6E-061 NO 
I 1.OE-06I NO 
I 7.4E-06( NO 

IIMERCURY I 4.1E-081 No 
 NICKEL I 3.6E-071 No 
IPELENIUM I 5.4E-061 No 
IPTLVER 1 2.1E-07 I No 
~ A N A D I U M  I 8.4E-05) No 
llZlNC I 2.7E-061 No 
I ~ A N I D E  I 2.6E-061 NO 
ll8ORON I 6.E-061 No 
lPTRONTIUM I 1.3E-051 No 

I ~ A D M I U M  I O.OE+OOI No 

I  COBALT I l.8E-OEl No 

~[MANGANBSE 
ICEAD 

 TITANIUM I 1.4E-051 No 
II I I 
11 VOLATILEORGANICS I I 
( ~ R A C I ~ L O R O ~ E N E  I 4.2~-081 NO 

II I I 
11 BASENEUTRAL/ACIDS I I 

11111111111111111111llllllllllllllllllllllllllll~llllllllllllllllllllllllllllllllllllllllllllllll 

I DICHLOROFIHENE I 2.9E-OBI NO 

Ilbi~(2-ETHYLHEXYL)PHTHALATE I 1.7E-07 1 NO 

NA: Not Applicable 

1111111111111111111 
RFD 

( m w k g / W  
~ ~ ~ l l l $ l l l / ~  
1111111111111111111 

NA 
4.00E-04 
1.00E-03 
7.00E-02 
5.00E-03 
1.00E-03 
1.00E+00 
5.00E-03 

4.00E-02 

1.00E-01 
3.00E-04 
2.00E-02 
5.00E-03 
3.00E-03 
7.00E-03 
2.00E-01 
2.00E-02 
9.00E-02 

NA 

NA 

NA 
NA 

NA 
1.00E-02 

2.00E-02 
11111111111111111111 

Low 

Medium 
LOW 
Hlgh 
Low 
Low 

Medlum 

Medium 
Medium 

Medium 
Medlum 

Medium 

NArmIS 
W a t d R I S  

D i e U H E m  
WatuflRIS 
WatuiIRlS 
DieUIRlS 

IRIS 
W a t d R I S  

i I Longedty,blood glume and cholesterol 
Keratosis and hyperpigmentation 

None obraved 
I 

None obsuved 
I 

Proteinuria 
I 
I Hcpatotoaidty 

No effects obsuved 
I 
I 

Local GI irritatlon I NNHEAST I I 
Neurobehaviaal effects I NNIRIS I I 

CNS etfects DieUIRIS I 
I 

Kidney effects 1 OraVHEAST I 
I 

Reduced body and organ weight I DieVHEAST I 
I 

Clinical sdenwii I DieUIRIS I I 
Argyia OraliIRIS I 

I 
None obiuvcd I Watu/HEAsT I I 

Anemia I TherapJHEAST I 
I 
I 
I Weight 1osi.thyoid effectvnyciin degeneration I DieUlRIS I 
I Pulmonary edema and bcmwrhage in the alvedus I Occupational/lRIS I 

I NAARIS I 
I NNIRIS I 

I 
I 
I I I 

i i I NNIRIS 
i 

Hepatotoaicity,weight gain I GavagefiRIS I I 
I 
I I I 

I 
i i 

Increased relative liver weight I DieUIRIS I 
i 

Medium I 
11111111111111111111111111111111111111111111111111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll1111111111llllllllllllllllll' 

1oM) 
1 
3 

100 
10 

1000 
500 

1 
1000 

3 
2 

100 
10 
100 
100 

100 

1000 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 

1 
1 
1 

1 

1 

1 
1 

5 
1 

1 

1 



TABLE A3-1S 
INGESTION OF CHEMICALS IN SHALLOW GROUNDWATER 

SCENARIO 3-Residential (Current) 

II1111111111111111I11111111111111111111lll11111111111 
I I  
II 
11  11 ----_------------ 

CHEMICAL 

II INORGANICS 
 ALUMINUM 
 ANTIMONY 
I  ARSENIC 
 BARIUM 
I  BERYLLIUM 
I ~CADM IUM 
 A CHROMIUM III 
 C CHROMIUM VI 
  COBALT 
 COPPER 
I !LEAD 
(/MANGANESE 
I ~ M E R C U R Y  
I (NICKEL 
 SELENIUM 
I  SILVER 
 VANADIUM 

 CYAN ANI DE 
[~UORON 
 C STRONTIUM 
I ~ I T A N I U M  

(~RICHLOROETHENE 
I ~ETRACHLOROETHENE 

IlZINC 

I I  
11 VOLATILE ORGANICS 

11 

I I 1 1 1 1 1 1 1 I I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

11 BASE NEUTRAL/ACIDS 
((bis(2-ETHYLHEXYL)PHTHALATE 

NA: Not Applicable 

11111111111111111111lll 

( WWdaY) 

INTAKE 
NON CANCER 

--------- 
1.07E+00 
O.OOE + 00 
2.05E-02 
2.38E-03 
1.56E-02 
2.1 1 E-04 
2.32E -03 
2.19E-07 
2.05E -04 
3.56E-03 
1.88E-03 
1.64E-02 
1.86E-05 
5.81 E-03 
O.OOE+OO 
O.OOE+OO 
3.51 E+OO 
2.96E-02 
7.23E-01 
4.03E - 0 1 
O.OOE+OO 
4.08E-03 

O.OOE+OO 
O.OOE+OO 

O.OOE+OO 
IIIIIII1111lIIIIIIIIIII 

4.60E-01 i 
O.OOE+OO I 
8.78E-03 I 
1.02E-03 I 
6.69E-03 I 
9.04E-05 I 
9.93E-04 I 
9.39E-08 I 
8.81E-05 I 
1.53E-03 I 
8.08E-04 I 
7.02E-03 I 
7.98E-06 I 
2.49E-03 I 
O.OOE+OO I 
O.OOE+OO I 
1.50E+00 I 
1.27E-02 I 
3.10E-01 I 
1.73E-01 I 
1.75E-03 I 
O.OOE+OO I 

I 
I 

I 
I 

O.OOE+OO I 
O.OOE+OO I 

O.OOE+OO I 

I 
NA I 

0.09 I 

39.2 I 

0.75 I 

0.57 I 
0.0077 I 

0.08 I 

0.008 I 
0.130 I 
0.069 I 

0.6 I 
0.00068 I 

0.000008 I 

0.21 I 
NA I 
NA I 

1.1 I 

NA I 
I 
I 

NA I 
NA I 

I 
I 

128.0 1 

26.4 I 
14.7 I 

0.15 I 

I 
2.0 I 
2.0 I 
2.0 I 
2.0 I 
2.0 I 
2.0 I 
2.0 I 
2.0 I 
2.0 I 
2.0 I 
2.0 I 
2.0 1 
2.0 I 
2.0 I 
2.0 I 
2.0 I 
2.0 1 
2.0 I 
2.0 I 
2.0 I 
2.0 I 
2.0 I 

I 
I 

2.0 I 
2.0 I 

I 
I 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

350 
350 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 
30 I 

I 
I 

30 I 
30 I 

I 
I 

30 I 

I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 

I 
I 

70 I 
70 I 

I 
I 

70 I 

I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 
10950 I 

I 
I 

I 
I 

10950 I 
10950 I 

10950 I 

11 . 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 I] 
25550 11 
25550 11 
25550 11 

11 
II 

It 

25550 11 
25550 11 

NA i 2.0 I 350 i 





IIIII 
I1 
II 
II 

TABLE A.3-3S 
COMPOUND CONCENTRATIONS EMITTED FROM SHALLOW GROUNDWATER 

SCENARIO 3-Residential (Current) 

I 
0.9 I 

I I VOLATILE ORGANICS I I 

400.0 I 0.9 I I ~TRICHLOROETHENE I NA I 
I ~TETRACHLOROETHENE I NA I 
II I I I I 

I 
0.9 I 

1 1  BASENEUTRAL/ACIDS I I 
I Ibis(2-ETHnHEXYL)PHTHALATE 1 NA I 
II II IIII I I I I I  I Ill II IIIIII IIIIIIIIIIIIIIIIIIIIIIIIII 11111111111111111111lllll111 IIIIIIIIIIIIIIIIIIIIII 11111111111111111111lllll I1 I 

I 
400.0 I 

I 
400.0 I 

NA: Not Applicable 

I I I I I I I I I I II I l l  I I I I IIIIIIII I l l 1  I I I IIII I I I I I I I I II I I II I II I1 Ill Ill Ill II I I I II I I I IIII I I II I II I I IIIIIII II I I Ill1 II II I II II IIIIIIII II I II I1 IIII IIIIllll I I I I I I  II I I I IIII I I llllllllll II I II I I IIIIIIIIIIIIII I I I  
I Concentration I Flow Rate Of I Fraction Of I One Half The I Bathroom I Mean Conc 11 

CHEMICAL, I tap water I Shower Water I Contaminant I Duration Of I Volume I In Bathroom 11 
I (mg/L) I ( W  I Volatilized I Shower (hr) I (m3) I (mg/m3) 11 

tl It--------------------- ---------. ---------. ---------- -__--__--- -------- --------- I I I I I I 
I II I 

0.1 I 

I I II 
-I I I I  

Ill II IIIIIII I I I I I I I I  I II I IIIIIII I II IIIIIIII II I I I I l l  I II I1 I1 IIIII I I I1 

12.0 I O.OE+OO 11 
0.1 I 12.0 I O.OE+OO 11 

0.1 I 12.0 I O.OE+OO 11 



TABLE A 3  - 4s 
DERMALCONTACT WITH CHEMICALS IN SHALLOW GROUNDWATER 

SCENARIO 3- Residential (Current) 

II INORGANICS 

( M I M O N Y  
&4RSENIC 

 ALUMINUM 

 BARIUM 
JIBERYLLIUM 
~ ~ A D M I U M  

~ ~ O B A L T  

lPHROMIUM 111 
IPHROMIUMVI 

IPOPPER 

llM4NGAl'E= 
IIMERCURY 

IISeLENIUM 
IlSlLVER 

 NICKEL 

I ~ A N A D I U M  

~ ~ Y A N I D E  
 BORON 

I ~ W A N I U M  

IlZlNC , 

IlSIRONTlUM 

II 
11 VOLATILE ORGANICS 
I PICHLOROETHENE 
I FTRACHLOROETHENE 
II 11 BASENELJTRAL/ACI~S 1 
llbid2-E~YLHEXYL~PHTHALA'IE I 

I 
1.64E-03 I 
0.00Et00 I 
3.12E-05 I 
3.62E-06 I 
2.38E-05 I 
3.22E-07 I 
3.53E-06 I 
3.34E-10 I 
3.13E-07 I 
5.43E-06 I 
2.87E-06 I 
2.50E-05 I 
2.84E-08 I 
8.86E-06 I 
0.00E+00 I 
0.00Ei-00 I 
5.35E-03 I 
4.51E-05 I 
l.lOE-03 I 
6.14E-04 I 

6.22E-06 1 
0.00Et00 I 

I 
I 

I 
I 

0.00Et00 I 
0.00E+00 I 

0.00E+00 I 

7.02E-04 
0.00Et00 
1.34E-05 
1.55E-06 
1.02E-05 
1.38E-07 
1.51E-06 
1.43E- 10 
1.34E-07 
2.33E-06 
1.23E-06 
1.07E-05 
1.22E-08 
3.80E-06 
0.OOEt 00 
0.00Et00 
2.29E-03 
1.93E-05 
4.73E-04 
2.63E-04 
0.00E+00 
2.67E-06 

0.00Et00 
0.00Et00 

0.00E+00 

llllllllllllllllll 
CONC IN 
WA'IER 
(mgnita) -------. 

39.20 

0.75 
0.09 
0.57 

0.0077 
0.08 

0.00O008 
0.008 
0.13 

0.069 
0.60 

0.00068 

w 

0.21 
UA . 
UA 

128.00 

26.40 
14.70 

0.15 

1;1 

UA 

VA 
UA 

UA 
1111111111111111111 

I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 

18150 I 

18150 I 

18150 I 

18150 I 

18150 I 

18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 

I 
I 

I 
I 

18150 I 
18150 I 

18150 I 

8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 
8.4E-04 

8.4E-04 
8.4E-04 

8.4E-04 

111111111111111111 
XPOSURE 

TIME 
(Wday) _------. 

0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

0.20 
0.20 

0.20 
1111111111111111111 

llllllllllllllllll 

(dW@ 

3xPosURE 
REQUENC'I 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

350 
350 

350 
lllllllllllllllllll 

111111111111111111 

(vean) 

XPOSURE 
)URATION 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30 
30 

30 
1111111111111111111 

11111111111111111111ll 
30NVERSION 

FACTOR 
(Wcm3) _-------- 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

0.001 
0.001 

0.001 
11111111111111111111ll 

111111111111111 

(kg) 

BODY 
WIGHT 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 

70 
1ll111111111111 

11111111111111111111I AVG TIME 

(ONCANCER 
(days) _-------. 

10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
IO950 
10950 
10950 
10950 
10950 
10950 

10950 
10950 

10950 
11111111111111111111I 

25550 ii 
11111111111111111111I 



(I 

I/bia(Z-ETHY LHEXYL)PHTHALATE 

11111111111111111111llllllllllllllllllllllllllllllllll 
II 
II CHEMICAL 

O.OE+OO No 
11111111111111111111lllllllllllllllllllllllllllllllllllll1l1111l1l11111111llllllllll,lllllllllllllllllllltlll 

I1 
11111111111111111111llllllllllllllllllllllllllllllllll 

11111111111111111111llllllllllllllllllllllllllllllllll 
IIMPOSURE PAMWAY INGES1 

I1 INOROANICS 

llBERYLLIUM 
IlLEAD 

 ARSENIC 

II 
- 11 VOLATILE OROANICS 

~~TRICHLOROETHENE 

I1 
llTETRACHLOROETHENE 

11 BASENEUTRALlACIDS 

11111111111111111111llllllllllllllllllllllllllllllll 
:HRONIC DAILY I CDI 

INTAKE! I ADJUSTEDFOR 
@&/day) I ABSORPTION 

11111111111111111111llllllllllllllllllllllllllllllll 

11111111111111111111llllllllllllllllllllllllllllllll 
IN OF CHEMICALS IN SHALLOM 

8.8E-03 
6.7E-03 
8.1E-04 

O.OE+OO 
0.OEtOO 

No 
No 
No 

No 
No 

11111111111111111111ll 
SF 

( w W d a y ) -  1 

iROUNDWATI 
11111111111111111111ll 

11111111111111111111ll 
1.75E+OO 
4.30Et00 

NA 

l.lOE-02 
5.1OE-02 

1.4OE-02 
11111111111111111111Il 

TABLE A.3-5S 
CANCER RISK ESTIMATES 

SCENARIO 3-Re~idential (Current) 

111111111111111111 11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111llllllllllllll lllllllllllllllllllllllllllllllllllllllllllll1111111111111111111 II 
I I I TOTAL I TOTAL 11 

TYPE OF I SF BASIS I CHEM. SPEC. I PATHWAY I EXPOSUREll HEIOHTOF I 
EVIDENCE I CANCER I SOURCE I RISK I RISK I RISK 11 

I 

111111111111111111 lllllllllllllllllllllllllllllllllllillllllllllllllllllllllllllllllllllllllllllllltlllllllllll1111111111111111l111llllllllllllll11111111111111111111lllllllllllllllllllllllll1111111111111111111 ADULT 
4E-02 I 4E-MII II 

llllllllllllllllll11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111lllllllllllllllllllllllll1111111111111111111 I1 
I I I1 

Skin I IRIS I 2E-0211 
gross tumcrs, all sites combined I WaterflRIS I 3E-02 11 

Renal tumm . I (XaUIRIS I NA 11 
I I I II 

I 
A I  
02 I 
02 I 

I 
02 I 
02 I 

I 

Livw 
Liver 

i i ii 
Liver I IRIS I NA II 

111t11111111111111 11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111llllllll 

i 
02 I 











11111111111111111111llllllllllllllllllllllllllllll11111111111111111111lllll 
II 
II 
II I ( w W d a y )  
11111111111111111111llllllllllllllllllllllllllllll11111111111111111111lllll' 

11111111111111111111llllllllllllllllllllllllllllll11111111111111111111lllll 

I CHRONIC DAILY 
CHEMICAL I INTAKEADULT 

lWOSURE PATHWAY DERMAL CONTACT WIT 

I I  INORGANKS i' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.6E-03 
O.OE+OO 
3.1E-05 
3.6E-06 
2.4E-05 
3.2E-07 
3s-06 
3.3E-10 
3.1E-07 
5.4E-06 
2.9E-06 
2.5E-05 
2.8E-08 
8.9E-06 
O.OE+OO 
O.OE+OO 
5.3E-03 
4.5E-05 
l.1E-03 
6.lE-04 
O.OE+OO 
6.2E-06 

O.OE+OO 
O.OE+OO 

11111111111111111111ll 
CDI 

UlJUSIED FOR 
ABSORPTION 

NEMICALS IN 
11111111111111111111ll 

11111111111111111111ll 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

' No 
No 

No 
No 

NO 
11111111111111111111ll 

11111111111111111111 
RFD 

(myLglW 
11111111111111111111 

11111111111111111111 
HALLOW GR( 

NA 
4.00E-04 
1.00E-03 
7.00E-02 
5.00E-03 
1.00E-03 
1.00E+00 
5.00E-03 

4.00E-02 

1.00E-01 
3.00E-04 
2.00E-02 
5.00E-03 
3.00E-03 
7.00E-03 
2.00E-01 
2.ooE-02 
9.00E-02 

NA 

NA 

NA 
NA 

NA 
1.00E-02 

2.00E-02 
11111111111111111111 

TABLEA.3-IOS 
CHRONIC HAZARD INDEX ESTIMATES 

SCENARIO 3-Residential (Current] 

1111111111111111111 11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111llll1111111111111111111111111111111111111111llllllllllllllllllll . 
I RFD I m I  I I PATHWAY 11 

CRlTlCAL I BASII IUNCERTAlNTYIMODlFYiNCtI HAZARD I HAZARD 11 
LewL I EFFECT I SOURCE lADJUSTMEKIs I FACTORS lQUOTI@NTI INDEX(H1) 11 

1 
:ONFlD@NCE I 

111111111111111111111111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111llllllllllllll11111111111111111111llll11111111111111111111llllllllllllllllllllllllllllllllllllllll 
9E-01 11 

Low 

Medium 
Low 
High 
Low 
Low 

Medium 

Medium 
Medium 

Medium 
Medium 

Medium 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

LongeVity,bloai glucose andcholcsterol 
Keratosis and hyperpigmentation 

None observed 
None obsnvcd 

Proteinuria 
Hepatotoxicity 

No effects o b s d  

Local GI irritation 
Neulobehavioral effects 

CNS effects 
Kidny effects 

Reduced body and organ weight 
Clinical selenosis 

& d a  
None o b s d  

Anemia 
Weight loss,thyroid effects,myelin degeneration 

F'ulmoniuy edema and hemorrhage in the alveolus 

, 

Hepatotoxicity,wight gain 

1000 
1 
3 

loo 
10 

1000 
500 

1 
lo00 
300 
3 
2 

loo 
10 
loo 
loo 

100 

I 

I 
1 
1 

1 

1 

1 
I 

5 
1 

I 

I 



TABLE A.4- 1 
DERMAL CONTACT WITH CHEMICALS IN SOIL 

SCENARIO 4 - Construction (Future) 

11111111111111111111lllllllllllllllllllllllllllllll 
II 
II 
II 11 _--------_-----_--- 

~ ~ U M I N U M  

I ~ R S E N I C  

I ~ E R Y L L I U M  
I ~ H R O M I U M  111 
~ ~ H R O M I U M  VI 
~ ~ O B A L T  

I LEAD 
INMANGANESE 
I YERCURY 

I PELENIU M 

I VANADIUM 
llz*NC 
 ORO ON 
~ T A N I U M  
I ~ I R C O N I U M  
I I  

CHEMICAL 

4 INORGANICS 

JhNTIMONY 

IpARRlM 

IpOPPER 

I !NICKEL 

I$ILVER 

11 VOLATILE ORGANICS 
IPETHYLENE CHLORIDE 
I ~ C E T O N E  
[ ~ H L O R O F O R M  
I ~ R I  CHLOROETHENE 
I ~ETRACHLOROETHENE 
~ O L U E N E  
II 
11 BASE NEUTRAL/ ACIDS 

l~.4.S-TRICHLOROPHENOL 
I PENTACHLOROPHENOL 

IPI-n-BUTYLPHALATE 

I PY RENE 

IpENZO(a)AWHRACENE 

1 bia(2-ETHYLHEXYL)PHTHALATE 
I pENZO(b)FLUORANTHENE 
I pENZO(k)FLU ORANTHENE 
I bENZO(a)PYRENE 
It 
11 PESTlCIDES/PCB'S 
Il.rA-DE 
11111111111111111111lllllllllllllllllllllllllllllll 

(PHENOL 

I PHENANTHRENE 
~ L U O R A N T H E N E  

I ~ U T Y  LBEN ZY WHTHALATE 

~ ~ H R Y S E N E  

NA: Not Applicable 

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

NA 
NA 
NA 
NA 
NA 
NA 

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

NA 

I 
I O.OOE+OO 
I O.OOE+oO 

I O.OOE+oO 
I o.ooE+oo 
I O.OOE+OO 
I O.OOE+oO 
I O.OOE+oO 
I O.OOE+OO 
I O.OOE+oo 
I O.OOE+OO 
I O.OOE+OO 
I O.OOE+OO 
I O.OOE+OO 
I O.OOE+oO 
I O.OOE+oO 
I O.OOE+OO 
I O.OOE+OO 
I O.OOE+OO 
I O.OOE+OO 

I 0.00Et00 
I O.OOE+OO 
I O.OOE+oO 
1 O.OOE+oO 
I O.OOE+oo 
I O.OOE+oO 

1 O.OOEtO0 
I O.OOE+oO 
I O.OOEtO0 
I O.OOE+oO 
I O.OOE+oO 

I O.OOE+OO 
I O.OOE+oO 
I O.OOE+OO 
1 O.OOE+OO 
I O.OOE+oO 
1 O.OOE+oO 
I O.OOE+oO 
1 O.OOE+OO 

I O.OOE+oo 

I O.OOE+OO 

I 
I 

I 
I 

I 0.00E+00 

I 
I 

1111111111111111111 

(wk) 

CONC. IN 
SOIL 

5116.1 
5.5 
1.3 

24.6 
0.95 
48.1 
26.7 
3.5 
4.3 

13.0 
132.8 
0.10 
12.9 
0.58 

1.4 
304.9 
20.0 
24.5 

149.8 
106.1 

0.15 
0.17 

0.0029 
0.0040 
0.0030 
0.0029 

0.19 
1.40 
0.30 
0.16 
1.20 
0.20 
0.21 
0.13 
0.13 
0.13 
0.47 
0.21 

0.075 
0.066 

31 .O 
1111111111111111111 

I I I I I I I I I I I I I I I I I I I 
XNVERSIOh 

FACTOR 
(kg/mg) 

--------. 

1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 

1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 

1.OE-06 
1.OE-06 
1 .OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1 .OE-06 
1.OE-06 
1.OE-06 

1.OE-06 
1111111111111111111 

1111111111111111 
SURFACE 
4REASKIN 
(cm2/event) 

6300 
6300 
6300 
6300 
6300 
6300 
6300 
6300 
6300 
6300 
6300 
6300 
6300 
6300 
6300 
6300 
6300 
6300 
6300 
6300 

6300 
6300 
6300 
6300 
6300 
6300 

6300 
6300 
6300 
6300 
6300 
6300 
6300 
6300 
6300 
6300 
6300 
6300 
6300 
6300 

6300 
1111111111111111 

1111111111111111111 

(mg/cm2) 

DHERENCE 
FACTOR 

- - - - - - - - - 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 

1.45 
1.45 
1.45 
1.45 
1.45 
1.45 

1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
I .45 
I .45 
1.45 
1.45 
1.45 

1.45 
111111111111111111l 

~111111111111111111! 
U3SORFTION 

FACTOR 
(unitless) 

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

NA 
NA 
NA 
NA 
NA 
NA 

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

NA 
1111111111111111111 

1111111111111111111 
EXPOSURE 
'REQUENCY 
(eventsbear) -_ 

180 
180 
180 
180 
I80 
180 
180 
180 
180 
I80 
180 
I80 
180 
180 
180 
180 
180 
180 
180 
180 

I80 
180 
180 
180 
180 
180 

I80 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
I80 

180 
I111111111111111111 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 

1111111111111111111 

W F )  

AVG.TIME 
IONCANCER 

.____---- 

I80 
I80 
180 
I80 
180 
180 
180 
180 
I80 
I80 
180 
180 
180 
180 
I80 
180 
180 
180 
180 
180 

180 
180 
180 
180 
180 
180 

180 
180 
180 
I80 
1 a0 
180 
180 
180 
180 
180 
I80 
180 
180 
180 

180 
I111111111111111111 

ii 
25550 11 
25550 11 
25550 11 
25550 11 . 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 

II 
II 

25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 

II 
II 

25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 

II 
I I  

111111111111111111 II 
* 25550 11 



11111111111111111111llllllllllllllllllllllllllllllll 
II 

9.1 1E-04 
6.71 E-07 
8.87E-05 

ii CHEMICAL 
II II------------------------ 
II INORGANICS 

lbN'IIMONY 
~ ~ U M I N U M  

( I B A R I U M  
((BERYLLIUM 
I ~ H R O M U M I I I  
~ ~ H R O M K J M  w 
~ ~ O B A L T  
~ ~ O P P E R  

~IMANGANESE 
~IMERCURY 
 SELENIUM 
I ~ILVER 
~ ~ A N A D I U M  

(/BORON 
I ~ H T A N I U M  
I ~ R C O N I U M  

IpmxNrc 

IlLEAD 

pICKEL 

IDNC 

II 11 VOLATILE ORGANICS 
llMETHYLENE CHLORIDE 
I !ACETONE 
~~HLOROIWRM . 
I ~RICHLOROETHENE 
I ~ETRACHLOROETHENE 
I ~OLUENE 

((PHENOL 

I  PENTACHLOROPHENOL 
I  PHENANTHRENE 
I IFLUOMHENE 
~~PYRENE 
I ~BUTYLBENZYLP~HALATE 

~ ~ H R Y S E N E  

1 I B E N Z O ( ~ ) E X U O R A ~ H E N E  

II 
I I BASE NEWIRAL I ACIDS 

I12,4.5 -TRICHLOROPHENOL 

llDI -n-BUTYLPHALATE 

IIBENZO(a)ANTHRACENE 

I I his(:! - ETHKHEXY L)PHTHAIATE 
llBEMO(b)FLUOFAiTHENE 

I(BENZO(a)PYRENE 

I I PESnCIDES / PCBS 
II 

lllllllllllllllllllrllllllllllllllllllllllllllllllll 
114.4-DDT 

6.42E-06 
4.73E-09 
6.25E-07 

TABLE A.4-2 
INGESTION OF CHEMICALS IN S O L  
SCENARIO 4 - Construction (Fhture) 

11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
INTAKE I INTAKE 1 CONC.IN I INGESnON 

VONCANCERI CANCER I SOIL I RATE 

i 
5116.1 I 

1.3 I 
24.6 I 
0.95 I 
48.1 I 
26.7 I 

5.5 I 

3.5 I 
4.3 I 

0.10 I 
13.0 I 

1328 I 
12.9 I 
0.58 I 
1.4 1 

304.9 I 
24.5 I 

149.8 I 
20.0 I 

I 
I 

0.om I 
0.0040 I 
0.0030 I 
o.om9 I 

I 
1 

0.19 I 

0.15 I 
0.17 I 

1.40 I 
0.30 I 
0.16 I 
1.20 I 
0.20 I 
0.21 I 
0.13 I 
0.13 I 
0.13 I 
0.47 I 

0.075 I 
0.21 I 
0.066 I 

I 
I 

31.0 I 

480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 

480 
480 
480 
480 
480 
480 

480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 

480 

1111111111111111111 
:ONVERSION 

FACTOR 
1OE-6 kg/mg) -------- 

1 .OE-O6 
1 .OE-06 
1 .OE-06 
1 .OE-O6 
1.OE-06 
1 .OE-O6 
1 .OE-06 
1 .OE-06 
1 .OE-06 
1 .OE-06 
1 .OE-O6 
1 .OE-06 
1 .OE-06 
1 .OF06 
1 .OE-06 
1 .OE-O6 
1 .OE-06 
1 .OE-06 
1 .OF06 
1 .OE-06 

1 .OE-06 
1 .OE-O6 
1 .OE-06 
1 .OE-06 
1 .OE-O6 
1 .OE-O6 

1 .OE-O6 
1 .OE-06 
1 .OE-06 
1 .OE-O6 
1 .OE-06 
1 .OE-06 
1 .OE-06 
1 .OE-O6 
1 .OE-06 
1 .OE-06 
1 .OE-06 
1 .OE-06 
1 .OE-06 
1 .OE-06 

1 .OE-06 
11111111111111111111 

1111111111111111 
WCTION 
NGESTED 
(unitless) - - - - - -. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

. 1  
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
I111111111111111 

11111111111111111111 

(Qys/year) 

EXPOSURE 
'REWENCY 

-------- 

180 
180 
180 
180 
180 
180 
180 
180 
180 
1 80 
180 
180 
180 
180 

' 180 
180 
180 
180 
180 
180 

180 
1 80 
1 80 
1 80 
180 
180 

180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 

180 
l l l l l l l l l l l l l l l l l l l l  

111111111111111 
WOSURE 
XJRATIOh 
cv=w ------. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1' 

1 
111111111111111 

1111111111111 
BODY 

VEIGHT 
&g) 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
1111111111111 

11111111111111111111 
AVO. TIME 
TONCANCER 

(days) 
___-----I 

180 
180 
180 
1 80 
1 80 
180 
180 
180 
180 
180 
1 80 
180 
180 
180 
180 
180 
180 
180 
180 
180 

180 
180 
180 
1 80 
180 
180 

180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 

180 
11111111111111111111 

111111111111111111 
AVG.'IIME 
cANcm 

(aayS) -------. 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

25550 
25550 
25550 
25550 
25550 
25550 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

25550 
111111111111111111 



TABLE A.4-3 
INHALATION OF AIRBORNE CHEMICALS ADSORBED TO DUST 

SCENARIO 4 - Construction (Future) 

11l1l1111l1111111111llllllllllllllllllllllllllllllll 
II ii CHEMICAL 
II II_____________________ 
II INORGANICS 

I bNTiMONY 
( ~ U M I N U M  

 BARIUM 
~~BERYLUUM 
 CHROMIUM III  
~KHROMUJM VI 
~FOBALT 
 FOPP PER 
I W A D  ~IMANGANESE 
IpICKEL 

IWSENIC 

I IMERCURY 

I ISELEM UM 
~ ~ L V E R  
I VANADIUM 
((BORON 
~ I T A M U M  
I ~ I R C O N I U M  

I PING 

I 1  11 VOLA'IlLE ORGANICS 
*THYLENE CHLORIDE IF CETONE 

I KHLOROWRM 
I ~ C H L O R O E T H E N E  
~ETRACHLOROETHENE 
I KOLUENE 

._ 

ii 
I I 
112,4,5-7RICHLOROPHENOL 

BASE NEUTRAL / ACIDS 
(/PHENOL 

I [PENTACHLOROPHENOL 
1 [PHENANTHRENE 

~IFLUORANTHENE 
~~BUTYLBENZYLPHTHAIATE 

~KHRYSENE 

llD1 -n-BUTYLPHALATE 

I IPYRENE 

IIBENZO(a)ANTHRACENE 

Ilbis(2-ETHYLHEXYL)PHTHALATE 
~~BENZO(b)FLUORANTHENE 
I lBENZO(k)FLUORANTHENE 
((BEhEO(a)PYRENE 

11 PESnCIDES / PCBS 
II 
114.4-DDT 
11111111111111111111llllllllllllllllllllllllllllllll 

11111111111111111111 
INTAKE 

'IONCANCER 
(m&W&Y) -------- 

4.05E-05 
4.37€-08 
1.03E-08 
1.95E-07 
7.49E-09 
3.8OE-07 
2.1 1E-07 
2.75E-08 
3.43E-08 
1.03E-07 
1.05E-06 
7.74E-10 
1.02E-07 
4.58E-09 
l.llE-08 
2.41E-06 
1.58E-07 
1.94E-07 
1.1 8E-06 
8.39E-07 

1.1 9E-09 
1.34E-09 
2.33E-11 
3.1 6E-11 
2.35E- 11 
2.27E-11 

1.54E-09 
1 .I 1E-08 
2.37E-09 
1.27E-09 
9.49E-09 
1.58E-09 
1.64E-09 
1.03E-09 
1.03E-09 
I .03E-09 
3.71E-09 
1.63E-09 
5.93E-10 
5.22.5 1 0 

2.45E-07 
11111111111111111111 

11111111111111111 
INTAKE 
CANCER 

(mglkglday) 
- - - - - - - 
2.85E-07 
3.08E-10 
7.27E-11 
1.37E-09 
5.27E- 1 1 
2.68E-09 
1.49E-09 
1.94E-IO 
2.42E- 10 
7.H-10 
7.4OE-09 
5.45E- 12 
7.21 E- 10 
3.23E- 1 1 
7.85E-11 
1.70E-08 
1.1 2E-09 
1.37E-09 
8.35E-09 
5.91E-09 

8.36E- 12 
9.47E-12 
1.64E-13 
2.23E- 13 
1.66E- 13 
1.6OE-13 

1.09E- 1 1 
7.79E- 1 1 
1.67E-11 
8.91E-12 
6.69E-11 
1.12E-11 
1.1 6E- 1 1 
7.24E-12 
7.24E-12 
7.24E- 12 
2.62E-11 
1.1 5E- 1 1 
4.1 8E-12 
3.68E-12 

1.73E-09 
11111111111111111 

111111111111111111 
3UsTCONC. 
AMBIENT 

W m 3 )  

3.4%-08 
3.46E-08 
3.46E-08 
3.46E-08 
3.46.508 
3.46E-08 
3.46E-08 
3.46E-08 
3.46E-08 
3.46E- 08 
3.46E-08 
3.46E-08 
3.46E-08 
3.46€-08 
3.46E-08 
3.46E-00 
3.46E-08 
3.46E-08 
3.46E-08 
3.4%-00 

3.46E-08 
3.46E-08 
3.46E-08 
3.46E-08 
3.46E-08 
3.46E-08 

3.46E-08 
3.46E-00 
3.46E-08 

3.46E-00 
3.46E-00 
3.46E-08 
3.46E-08 
3.46E-08 
3.46E-08 
3.46E-00 
3.46E-08 
3.46E-08 
3.46E- 08 

3.46~-oa 

3.46E-08 
111111111111111111 

111111111111111 

(mglkg) 

CONC.IN 
SOIL 

____-_. 

51 16.1 
5.5 
1.3 

24.6 
0.95 
48.1 
26.7 
3.5 
4.3 

13.0 
1328 
0.10 
12.9 
0.58 
1.4 

304.9 
20.0 
24.5 

149.8 
106.1 

0.1 5 
0.17 

0.0029 
0.0040 
0.0030 
0.0029 

0.19 
1.40 
0.30 
0.1 6 
1.20 
0.20 
0.21 
0.1 3 
0.13 
0.13 
0.47 
0.21 

0.075 
0.066 

31 .O 
I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I 
WALTIOF 

RATE 
(m3hour) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
111111111111111 

I111111111111111 

(hours/&y) 

3XPOSURE 
TIME 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8 
8 
8 
8 
8 
8 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8 
1111111111111111 

11111111111111111111 

(dw&-r) 

EXPOSURE 
'REQUENCY 

-------- 
180 
180 
1 80 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 

180 
180 
180 
180 
180 
180 

180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
100 
180 

180 
1111111111111111111 

111111111111111 
XPOSURE 
>URATIOlr 
W-N 

1 
1 
1 

' 1  
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

I 
1111111111111111 

11111111111 
BODY 
VEIGHl 
(Irg) ----- 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
11111111111 

I1111111111111111111 
AVG.TIME 

q 0 N M C E R  
(days) - - - - - - - - 

180 
180 
180 
1 80 
180 
180 
180 
180 
1 80 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 

180 
180 
180 
180 
180 
180 

180 
180 
180 
180 
180 
180 
1 80 
180 
180 
180 
180 
180 
180 
180 

180 
11111111111111111111 

11111111111111111 

(days) 

4VG. TI ME 
CANCW 

25560 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

25550 
25550 
25550 
25550 
25550 
25550 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

25550 
11111111111111111 



TABLE A.4-4 
CANCER RISK ESTlMATFS 

SCENARIO 4 - Construction (Future) 

~~1111111/1111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111llllll 
I CHRONIC DAILY I CDI 

ii CHEMICAL i INTAKEICDI) i ADJUSIED FOR ~ ii i ( m g ~ & ~ y )  ' i ABSORFTION 
11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111llllll 
IIEXPOSURE PATHWAY DERMALCONTACT WITH CHEMICALS II 

i i 
11 VOLATILEORGANICS I I 
IIMETHYLENE CHLORIDE I O.OE+OO I No 
I ~CHLOROPORM I O.OE+OO I No 
(~RICHLOROETHENE I O . O E t O O  I No 
I~TRACHLOROETHENE I O.OEt00 I No 

IIPENTACHLOROPHENOL I O . O E t O 0  I No 
~ I B U T Y L E ~ N Z Y L P H T H A L A ' I E  I O.OE+OO I No 
IIBENZO(a)AWlTiRACENE I O.OE+OO I No 
IICHRYSENE I O . O E t O O  I No 
Ilbis(2-ETHYLHEXYL)PHTHAIATE I O . O E t O O  I NO 
IIBENZO(b)FLUORANTHENE I O.OE+OO I NO 
IlBENZO(k)FLUORANTHENE I O.OE+OO I NO 

II I I 
)I BASNEWIRALIACIDS I I 

JIBENZO(a)PYRENE I O.OEtOO I No 

II4,4-DDT I O.OE+OO I No 

NA: Not Applicable 

I1 I I 
1 1  PESTICIDES/PCB'S I I 
lllllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111llllll11111111111111111111llllll 

11111111111111111111111~1111111111111111111ll~lllll~lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll~1111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllll1111111111111111111 II 
ICHeMICAL I TOTAL I TOTAL 11 

11111111111111111111ll 
1.75€+00 

7.50E-03 
6.10E-03 
l . l O E - 0 2  
5 . 1 0 E - 0 2  

1 . 2 O E - 0 1  
NA 
NA 
NA 

NA 
NA 
NA 

1.40E-02 

3.40E-01 
11111111111111111111ll 

111111111111111111 
A 

82 
82 
82 
82 

82 
C 
82 
82 
82 
82 
82 
82 

82 
'111111111111111111 

SF i WEIGHTOF i TYPE OF i SFBASW i SPECIFIC ~ P A T H ~ A Y  iExposumii 

1111111111111111111111111111111111111111111llll11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 11111111111111111111lllllllllllllllllllllllllllllllllllll111111111111111111111111111111111111 II 
(m&ddy)-l I EVIDENCE I CANCER I SOUR& I RISK I RISK I RISK 11 
SOIL OE+OO I I€-06 11 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll ~l111111111111111111llllllllllll 
Skin i IRIS 

I 
Heptacellular carcinomas, neoplastic nodules 

Kidney tumom 
Liver 
Liver 

Hepa tocellular adenoma, carcinomas,pheochromocytoma 
Leukemia 

Liver, lung, skin 
Malignant lymphoma 

Liver 
Lung, thorax, skin 
Lung, thorax, skin 

Stomach,ludg 

WaterflRIS 
OraUIRIS 

Gavage/HEAST 
OavageNEAST 

OraVIRIS 
DietARIS 

IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 

I 
Liver tumor I OraVIRIS 

IIIIIIIIIIIIIIIIIII11111111111111111111lllllllllllllllllllllllllll1111111111111111111111111111~11111111111111111llllllllllll 



i, 

TABLEA.4-5 
CANCER RISK ESI?MATES 

SCENARIO 4 - Construction (Future) 

11111111111111111111lllllllllllllllllllllllllllll11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllll II 

11111111111111111111lllllllllllllllllllllllllllll11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllll II 

CDI I I I I ICHEMICAL I TOTAL 11 
I SFBASIS/ I SPECIFIC I PATHWAY 11 iDJUSIED FOR( SP I WIGHTOF I 

ABSORPTION I (m&ddq)-l IEVIDENCE I CANCER I SOURCE I RISK I RISK 11 
.S IN SOIL I€-06 11 

TYPE OF 

11111111111111111111llllllllllllllllllllllllllllllllll 
II 
II CHEMICAL 

~JBERYLLIUM 

llLeAD 11 VOLATILE ORGANICS 
((METHYLENE CHLORIDE 
 CHLOROFORM 
I~RICHLOROETHENE 
I ~TRACHLOROETHENE 
II 
 PENTACHLOROPHENOL 
~~BUTYLENZYLPW'IE 

I~CHRYSENE 

IIBENZOWTJJORANTEEN? 

II 

II 11111111111111111111llllllllllllllllllllllllllllllll 

11 B A S  NEUTRALIACIDS 

I IBENZO(a)ANTHRACENE 

Ilbis(2-ETHYL.HEXYL)PHTHAIA'lE 
l~BENZO(b)FLLJOR4NTH!3NE 

I IBENZO(a)PYRENE 

11 PESTICIDES / PCB'S 
114,4-DDT 

NA Not Applicable 

l11111111111111111111lllll 

@&dW 
l11111111111111111111lllll 
)N OF CHEMIC 
11111111111111111111lllll 

3HRONIC DAILY 
INTAKE(CD1) 

6.3E-08 
4.6E-08 
6.3E-07 

7.2E-09 
1.4E-10 
1.9E-IO 
1.4E-10 

1.4E-08 
6.3E-09 
6.3E-09 
6.3E-09 
2.3E-08 
9.9E-09 
3.6E-09 
3.2E-09 

1.5E-06 
11111111111111111111lllll 

4.30Et00 I 
NA I 

I 
I 

1.IOE-02 I 

I 
I 

1.2OE-01 I 
NA I 

1.15Ei-01 I 
1.15Et01 I 
1.40E-02 I 
1.15EtOl I 
1.15EtOl I 
1.15E+01 I 

7.50E-03 I 
6.10E-03 I 

5.10E-02 I 

I 
I 

3.40E-01 I 

Skin i IRIS 
82 I gross tumors, all sitescombined I WaterARIS 

OrauIRIS I Renal tumors 

i i 
82 I Heptacellular carcinomas, neoplastic nodules I WaterARIS 

Kidney tumors I OralflRIS 
Liver I GavageMEAST 
Liver I GavagekIEMX 

82 I 
82 I 
82 I 

I I 
I I 

82 I Hepatocellular adenoma,carcinomas,pheochromocytoma I OraVIRIS 
Leukemia I DieVIRIS 

82 I Liver. lune. skin I IRIS 
C I  

, ", 
82 i Malignant lymphoma i IRIS 
82 I 
82 I 
82 I 
82 I 

I IRIS 
Lung, thorax, skin I IRIS 
Lung, thorax, skin I IRIS 

I IRIS 

Liver 

Stomach, lung 
I I 

82 I Liver tumor I OraVIRIS 



11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllilllll 
I I  
II 
II 
11111111111111111111llllllllllllllllllllllllllllllll11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllll 

I CHRONIC DAILY I CDI I 

1 (mgkglday) I ABSORPTION I (mgkglday)-1 
CHEMICAL I INTAKE(CD1) I ADJUSTED FORI SF 

IIEXPOSURE PATHWAY: INHALATION OF AIRBORNE CHEMICALS ADSORBED T(  

TABLE A.4 -6 
CANCER RISK ESTIMATES 

SCENARIO 4 - Construction (Future) 

iiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
II INORGANICS 
~ ~ R S E N I C  
~ ~ E R Y L L I U M  

 LEAD 
/[NICKEL 

llCHROMIUM VI 

II 
11 VOLATILE ORGANICS 
IIMETHYLENE CHLORIDE 
 CHLOROFORM 
~~RICHLOROETHENE 
I~ETRACHLOROETHENE 
I I  
IIPENTACHLOROPHENOL 
I ~JTYLBENZYLPHTHALATE 

11 BASE NEUTRAL/ACIDS 

IbENZO(a)ANTHRACENE 
IICHRYSENE 
1 bis(2-ETHYLHEXYL)PHTHALATE 
IbENZO(b)FLUORANTHENE 
I pENZO(k)FLUORANTHENE 
IDENZO(a)PYRENE 

11 PESTICIDES I PCB’S 
II 

114.4- DDT 

11111111111111111111lllll 
7.27E-11 
5.27E - 1 I 
1.49E-09 
7.22E-10 
7.21E-10 

8.36E- 12 
1.64E-13 
2.23E- 13 
1.66E - 13 

1.67E- 11 
7.24E-12 
7.24E- 12 
7.24E- 12 
2.62E-11 
1.15E- 1 1  
4.18E-12 
3.68E-12 

1.73E-09 
11111111111111111111lllll 

11111111111111111111ll 
No 
No 
No 
No 
No 

No 
No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 

No 
11111111111111111111Il 

llllllllllllllllllllI 

5.00E+01 
8.40E+00 
4.20E+01 

8.40E-01 
NA 

1.60E-03 
8.10E-02 
1.70E-02 
1.80E-03 

NA 
NA 

6.10Et00 
6.10E t o 0  

6.10E t 00 
6.10E t 00 
6.10E+00 

NA 

NA 
IIIIIIIIIIIHIIIIIIII 

l11111111111111111111llllllllllllllllllllllllilllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll II I I CHEMICAL I TOTAL 11 
TYPE OF I SFBASIS/ I SPECIFIC IPATHWAY 11 NEIGHTOF I 

EVIDENCE I CANCER I SOURCE I RISK 1 RISK 11 
I 

11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll II 

lllllllllllllllllllllllllllllllllllll II 
A 
82 
A 
82 
A 

82 
62 
82 
82 

82 
C 
82 
82 
82 
62 
82 
82 

82 

Respiratory Tract 
Lung 
Lung 

I Lung and nasal tumors 
I 

Combined adenomas and carcinomas 
Liver 
Lung 

Leukemia, liver 

Leukemia 
Liver, lung, skin 

Malignant lymphoma 

Lung, thorax, skin 
Lung, thorax, skin 

Respiratory tract, stomach 

I 

llllllllllllllllllllllllllll 
3ccupationaVIRIS 
JccupationaVIRIS 
3ccupationaUIRIS 

NARRIS 
3ccupationaUIRIS 

IRIS 
IRIS 

HEAST 
HEAST 

NAlIRIS 
IRIS 
IRIS 
IRIS 

NAlIRIS 
IRIS 
IRIS 

rnhala tion/HEAST 

IRIS 
11111111111111111111llllllll 

. 



TABLEA4-7 
SUBCHRONIC HAZARDINDEX ESTIMATES 

SCENARIO 4 - Construction (Future) 

11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
II 
II 

I SUBCHRONIC 
CHEMICAL I DAILYINTAKE 

II I (=&bldw) 
11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

11l11111111111l11111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
II INORGANICS I 

IP(P0SURE PATHWAY DERMAL CONTACT WITH 

~PLUMINUM 
I ~ ~ I M O N Y  
I ~ S E N I C  
~CARIUM 
~CERYLLIUM 
~ ~ H R O M I U M  111 

~ ~ O B A L T  

It- I ~ A N G A N E E E  
 NICKEL 
I ~ E L E N I U M  
I ~ I L V E R  
~ ~ A N A D I U M  
IlZlNC 

I ~ I T A N  IUM 

II 

lbHROMlUM VI 

lKOPPER 

IMERCURY 

IbORON 

lblRCORlUM 

11 VOLATILE ORGANICS 
IWETHYLENE CHLORIDE 
I ~ C E T O N G  
~ ~ H L O R O F O R M  

I ~ E T R A C H L O R O ~ H E N B  
~ ~ O L U E N E  
II 
 PHENOL 

I~HBNANTHRENE 

IP.LUORAKPHENE 
~PYUENE 
I!BENZO(,)ANIHRACEND 

IkRICHLOR06THENE 

[I BASENGVTRALIACIDS 

I@,4,S -TRICHLOROPHGN OL 
IPEKTACHLOROPHENOL 

1DI-m -BVTYLPHALATE 

ICVTYLBENZYLPHTHALATE 

IkHRYSENE 

IbENZO(b)FLUORANIHENE I NA 
IbENZO(k)FLUORANTHENE I NA 

11 PGSTICIDESIPCB'S I 
IbENZO(r)P YRENE I NA 

ii(,l-DDT i NA 

NA: Not Applicable 
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

11111111111111111111Il 
CD I 

S I U S T E D  FOR 
ABSORPTION 

iEMICALS IN I 
l11111111111111111111Il 

l11111111111111111111I~ 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
11111111111111111111ll 

IL 
11111111111111111111I 11111111111111111111I 

I 
NA I 
4E-04 I 
1E-03 I 
5E-02 I 
5E-03 I 
1E+O1 I 
2E-02 I 

NA I 
4E-02 I 

NA I 
1E-01 I 
3E-04 I 
2E-02 I 
3E-03 I 
7E-03 I 
2E-01 I 
9E-02 I 

NA I 

NA I 
NA I 

I 
I 

BE-02 I 
1E+00 I 
1E-02 I 
1E-01 I NA I 
2E+W I 

I 
I 

BE-01 I 
1E+00 I 
3E-02 1 

NA I 
1E+00 I 
4E-01 I 
3E-01 I 
2E+00 I 

NA 
NA I 

2E-02 i 
NA I 
NA 1 
NA I 

I 
I 

5E-04 I 
111111111111111111111 11111111111111111111I 

11111111111111111111lllllllllllllllllll1111111111111111111111111lllllllllllllllllllllllllllllllllll 

Reduced life span.altered bbod chemistry 
Keratosis and hyperpigmentation 

Increased blood pressure 
Noncobscmd 
Hepatotoxicity 

Not dcfiod 

Local 01 irritation 

No effect 

Dccrcascd body and organ welght 

Argyria 
None observed 

Anemia 
Testicular atrophy 

KIdneycffects 

Liver toxicity 
Increased liver and kidney weights.ncphmtoxicity 

Liver lesions 

Hepatotoxicity 
Changes in liva and kdncy weight 

Reduced fcetal bodyweight 
Hepatotoxiciy and kdncy cffcctr 

Mortality 
Nephropathy, liver weigbt changes, 

Rcanal effects 
Effectson body weight gain,tcstcqlivcr 

Fctotoxiddty 

Incrcascd rclativc liva weight 

11111111111111111111lllllllllll~ 
NMRIS 

WatcrmEAST 
NAHEAST 

WatcrRIEAST 
WatcrMEAsT 

HEAST 
WatcrRIEAST 

NAMEAST 
NAHEAST 
NAHEAST 

)carpationalMEAST 
OraVHEAST 
DicVHEAST 
NAHEAST 

HEAST 
WatcrmWST 

krapcuticHEAST 
DieVHEAST 

N h l S  
NMRlS 

WatcrMEAST 
QangeMEAST 

HEAST 
NAHEAST 

QavagcHEAST 
H W T  

QavageHEAST 
DieOlRIS 

QavageMEAST 
NAHEAST 
DicVHEAST 

GangeHEAST 
GavagcMEAST 

DictmEAST 
NAHEAST 
NAHEAST 
DieVHEAST N A H W T  

NAHEAST NAHEAST 

NAHEAST 
11111111111111111111lllllllllll 

loo0 
1 

100 
100 
100 
loo 

NA 

1 
I000 
300 

2 
100 
10 
100 

100 
100 
1 ow 

100 
100 

100 
1 w  

100 
300 
300 
100 

1 ow 

I I 
I I 
I I 
I I 
I I 
I I 
I I 



TABLEA.4-8 
SUBCHRONK: HAZARD INDFX ESTIMATES 

SCENARIO 4 -Construction (Future) 

111111l1111111111111lllllllllllllllllllllllllllllllll 
II 

CHEMICAL 

11111111111111111111lllllllllllllllllllllllllllllllll 
INORGANICS 

/ b U M i N U M  
I ~ N T I M O N Y  
~ ~ R S E N I C  
 BARIUM 
((BERYLLIUM 
~PHROMIUM 111 
~FHROMIUM VI 

!COPPER 
IKAANDGANmE 
~ I H E R C U R Y  
 NICKEL 
~ E L E N I U M  
~ ~ I L V E R  
~ ~ V A N A D ~ U M  
I W C  
 BORON 
I ~ I T A N I U M  
J~ZIRCONIUM 
II 
IIMFI~IILENECHLORIDE 
I ~ C E T O N E  
J~HLOROFORM 
I ~ I C H L O R O F X H E N E  
I~ETRACHLOROETHENE 
~ L U E N E  
II 
 PHENOL 

[IPENTACHLOROPHENOL 
~IPHENANTHRENE 

[POSALT 

11 VOLATILEORGANICS 

11 RASENEUTRALlAClDS 

112.4.1 -TRICHLOROPHENOL 

IIDI-n -BZTTYLPHALATE 
llFLUORANTHENE 
IlPYRENE 

IIRENZO(a)ANTHRACENE 

Ilbis(2- ETHYLHEXYL)PIfTHALATE 
IlBENZO(b)FLUORANTHENE 
IIRENZO(k)FLUORANTHENE 
I IRENZO(a)PYRENE 

11 PESTICIDES/PCR'S 
IIP,4-DDT 

~JTYLRENZYLPIITHALATE 

~PHRYSENE 

II 

111111ll11111111111llllllllllllllllllllllllllllllllll 
NA: Not Applicable 

l11111111111111111111llllll 
SUECHRONIC 

DAUY INTAKE 
( m C d W  

11111111111111111111llllll 

l11111111111111111111llllll 
IN OF CHEMIC) 

3.5E-02 
3.8E-05 
8.9E-OB 
1.7E-W 
ME-08 
3.3E-04 
1.8E-04 
2.4 E - 0 5 
3.OE-05 
8.9E-05 
9.1E-04 
6.7E-07 
8.9E-05 
4.OE-06 
9.7E-06 
2.1E-03 
1.4E-04 
1.7E-04 
1 .OE-03 
7 s - 0 4  

1.OE-OB 
1.2E-OB 
2.OE-08 
2.7E-08 
2.OE-08 
2.OE-08 

1.3E-OB 
9.6E-06 
2.1 E-06 
l.lE-06 
8.2E-06 
1.4E-06 
1.4E-OB 
8.9E-07 
8.9E-07 
8.9E-07 
3.2E-06 
1.4E-06 
5.1E-07 
4.5E-07 

2.1E-04 
llllllllllllllllllllllllll 

~1111111111111111111 
CDI RFD RFD 

4DNSTED FOR i RFD iCONFIDENCE i c R l n c A L  i BASIS/ i UNCERTAlNn ' MODlFYlNCt i HAZARD 
ABSORPI?ON I (mfldday) I LEVEL I EFFECT I SOURCE 1 ADNSTMEKIS I FACTOX I QUOTIENT 

11111111111111111111 
i iN SOll . . . - - . - 
11111111111111111111llll 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
11111111111111111111llll 

11111111111111111111ll 
NA 

4E-04 
1E-03 
5E-02 
5E-03 

2E-02 

4E-02 

1E-01 
3E-04 
2E-02 

3E-03 
7E-03 
2E-01 
9E-02 

1E+O1 

NA 

NA 

NA 

NA 
NA 

BE-02 

1E-02 

1E-01 

1E+00 

NA 

2E+o0 

BE-01 

3E-02 
1E+00 

1E+00 
4E-01 
3E-01 
2E+00 

NA 

NA 
NA 

NA 
NA 
NA 

2E-02 

5E-04 
11111111111111111111ll 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

': I 
. I  

I 
I 

. I  
- I  
- 1  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I i Liver lesions f NA/HEAST I 100 
11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

Reduced life span,altered blood chemishy 
Keratosis and hyperpigmentation 

Inueascd Mood pressure 
None obsened 
Hepatotoxicity 

Not defined 

Local GI irritation 

No effect 
Kidney effects 

Deaeased body and organ weight 

Argyria 
None obsemd 

Anemia 
Testicular atrophy 

Liver toxicity 
Increased liver and kidney weights,nepbrotoxkity 

Liver lesions 

Hepatotoxicity 
Changes in liver and kidney weight 

Reduced fetal body weight 
Hepatotoxiciy and kidney effects 

Fetotoxicity 

Mortality 
Nephropathy, liver weight changes, 

Reand effects 
Effects on body weight gain,testesJiver 

Ioaeased rdative liver weight 

I i I GavageRIEAST I 
DieVIRI.5 I 

GavageRIEAST I 
NARIEAST I I DietMEAST I 

I GavageRIEAST I 
I GavageMEAST I 
1 Diet/HEAST I 

NARIEAST I i NARIEAST I 
I DieVHEAST I 

NARIEAST I 
NARIEAST I 1 NARIEAST I 

I I 

1000 
1 

100 
100 
100 
100 

NA 

1 
1 ow 
300 

2 
100 
10 
100 

100 
100 
1WO 

100 
100 

100 
100 

100 
300 
300 
100 

1oW 

111111111111111111 11111111111111111111 
I 
I 
I 
I 
I 
I 
I 
I 

NA 
9E-02 
OE-03 
3E-03 
1E-03 
3E-05 
BE-03 
NA 
7E-04 
NA 
9E-03 
2E-03 
4E-03 
NA 
3E-03 
3E-01 
7E-04 
2E-03 
NA 
NA 

2E-05 
1E-OB 
2E-08 
NA 
2E-07 
1E-08 

2E-OB 
1E-05 
7E-05 
NA 
BE-06 
3E-OE 
5E-OB 
4E-07 
NA 
NA 
2E-04 
NA 
NA 
NA 

I 
1111111111111111111 11111111111111111111 

I 4E-01 



((ARSENIC 
 BARIUM 
llBERYLLlUM 
lFHROMlUM 111 
lFHROMlUMVl 
IFOBALT 
(KOPPW 
I D A D  
IIMANOANESE 
(\MERCURY 
IINICKEL 
 SELENIUM 
I!SUVER 
lPANADlUM 
lPlNC  BORON 
~EIRCONIUM 

IIMUIETHYLENECHLORIDE 

IfrrrANlUM 

11 VOLATILE OROANICS 

IbCEToNE 
lFHLOROFORM 
IFICHLCROETHENE 
I m C H L Q R O E T H E N E  
lPOLUENE 

11 BASE NEV?RAL/ACIDS 

112,4,5 -TRICHLCROPHENOL 
llPENTACHIXlROPHENOL 
IIPHENANIHRENE 
IIDI-a-BUMPHATATE 

II 
 PHENOL 

(IFLUORANTHENE 
~ I P Y U E N E  
 BUTYLBE BENZYL PHTHALATE 
[ ~ H R Y S E N E  

IIBENZO&)FLUORAKMENE 1 

IIBENZO(r)ANT'HRACENE 

~~bi~(Z-ETHllHEXYL)PHTHALATB I 
IIBENZO(b)FLUORAWHENE I 

IIBENZO(s)PYRENE I 

4.E-08 I NO 
1.UZ-WI NO 

Lg~g . NO 

2.1E-07 I NO 
2.8-08  I NO 
3.4-08 I NO 
1.E-07 I NO 
1.1E-08 I NO 

No 
3.E-07 No 

No ::gIG j No 
4.8-09 NO 
1.1E-08 I NO 
2.4E-OB I NO 
1.6-07 I No 
1.8-07 I No 

8.a-07 I No 
1.E-06 I No 

I 
I 

1.E-09 I NO 
1.8-09 I NO 
2.E-11 I NO 
3.E-11 I NO 
2.E-11 I NO 
2.S-11 I NO 

I 
i 

1.S-09 I NO 
1.1E-08 1 No 
2.G-09 NO 
1,s-09 I NO 
9.S-09 I NO 
1.8-091 NO 
1.E-09 I NO 
1.E-09 I NO 
1.E-09 I No 
1.E-09 I NO 
3.E-09 I NO 
1.E-09 I NO 
5.E-10 I NO 
5.E-10 I No 

I I [I PESTICIDES/PCB'S I 
IW-DDT I 2.S-07 i NO i NA 
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111llll 
NA: Not Applicable 

TABLE A.4-9 
SUBCHRONIC HAZARD INDEX ESTIMATES 

SCENARIO 4 - Consruction (Fume) 

CRITICAL 
I 

Faotaicity 

Nasal mucosa atropby 
N d  mucosa atrophy 

Imeased prnrelancc of rapiratory disease. psfeomota dilturbames 
Neurotaicity 

i 
I 
I I 
I 
I 

I 
I 
I 

I 
I 
I 
I 

I 

I 
I 

I 
I 

CNS elf&, eya and nostirrkation 

i 

I 
I 
I 

I 
I 
I 
I 

I 

I 

I 

I 
I 

I 
I 

i i 
I I 
I I 
I I 
I 
I 
I 

I 
I 

I 
NA/HEAST ' 

1111111111111ll1111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111 

I 
I 
I 
I 
i 
I 

I 

I 

I 

I 
I 
I 
I 
I 
I 

I 
i 



TABLE AS - 1 
DERMALCONTPIST WITH CHEMICALS IN SOIL 

SCENARIO 5 - Reddential (Future) 

ii CHEMICAL 
II II________________________ 

INORGANICS 
[WUMiNuM 
~ ~ N T I M O N Y  
~ ~ R S E N I C  

IJCADMIUM 
~PHROMIUM III 
( (~HROMIUM VI 
)FOBALT 
I ~ O P P E R  
I K E A N E S E  
~JMERCURY 
 NICKEL 
~CELENIUM 
 VANADIUM 
 BORON 

llRARlUM 
JJBERYLLIUM 

(BILVER 

l P N C  

(INIOBIUM 
JJSTRONTIUM 
I P A N I U M  
(KIRCONIUM 

[I VOLATILE ORGANICS 
IhCETONE 
IFARBON DISULFIDE 
I11,Z-DICHLORITl'HENE (lotal) 

I1 

Jp-BVTANONE 
I~IRICHLOROETHENE 
 BENZENE 

~~ETHYLBENLENE 
~ ~ E N E  (totni) 

I W C H L O R O E T H E N E  
lpOLUENE 

I1 11 BASENEUTRN./ACIDS 
IIPHENOL 
IlBENZOlC ACID 

114 -NITROPHENOL 
1p.4 -DINITROTOLUENE 

 NAPHTHALENE 

[IPENTACHLOROPHENOL 
~~PHENAKTHRENE 

~~FLUORAKMENE 
(IPYRENE 
IIBENZO(S)ANTHRACENE 

IbNTHRACENE 
IIDI-n - BUIYLPHALATE 

(IBUTYLRENZYLPHTHALATE 

IPHRYSENE 
Ilbis(2- ETHYLHEXYL)PE€WALATE 
JIRENZO(b)FLUORANTHENE 
IIRENZO(k)FLUORANTHENE 
IIRENZO(r)PYRENE 
(IINDEN0(1,2,3 -cd)PYRENE 
1 IBENZO(g.h,i)PERYLENE 

11 PESTICIDESIPCBS 

IbROCLOR- 1254 
IlAROCLOR-1260 

I I ~ ~ R O C L O R - I ~ ~ B  

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

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

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

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2.14~-05 i 
1.30E-05 I 
2.48E-07 I 

o.ooE+OO 
o.oOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+M) 
7.5BE-07 
O.M)E+W 
O.M)E+MI 
O.M)E+OO 
o.M)E+M) 
O.M)E+OO 
O.M)E+W 
O.OOE+M) 
O.OOE+M) 
O.OOE+M) 
O.WE+oo 
o.ooE+W 
0.00E+00 
o.ooE+OO 
O.WE+OO 
O.M)E+W 
O.WE+OO 
O.M)E+W 

o.ooE+M) 
O.M)E+OO 
O.OOE+OO 
O.WE+OO 
O.M)E+OO 
O.M)E+M) 
O.M)E+M) 
o.ooE+M) 
O.WE+OO 
O.M)E+OO 

O.OOE+M) 
O.OOE+W 
O.OOE+oo 
O.ooE+OO 
O.WE+OO 
o.ooE+oo 
0.00€+00 
O.M)E+OO 
o.OOE+OO 
O.OOE+M) 
O.OOE+W 
O.M)E+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
O.OOE+M) 
O.M)E+W 
0.00E+00 
O.OOE+M) 
0.00E+00 

9.16E-06 
5.56E-06 
1.06E-07 

llllllllllllllllllll 
SOLCONC 

( m % 3  

8422.5 
5.9 
2.0 

77.4 
5.4 

0.94 
242.6 

4.0 
4.3 

15.6 
56.1 

436.1 
0.13 
223.6 
0.66 

1.2 
1548.6 

69.9 
33.6 
66.1 
41.6 

146.0 
90.2 

0.082 
0.0030 
0.0020 
0.0061 
0.0035 

0.15 
0.0036 
0.0038 
0.014 
0.051 

0.16 
0.15 
0.13 
1.0 

0.11 
2.8 

0.13 
0.084 
0.093 
0.26 

0.046 
0.12 
0.42 
0.30 
0.25 
0.27 
0.16 
0.74 
0.38 

1.1 

1.9 
1.2 

0.022 
11111111111111111111 

llllllllllllllllllllllllllllllllllllllllllllllll 
CONVERSION I SURFACE 

(lE-6kg/mg) I (cm?/c%nl) 
FACTOR (AREAADULT 

_---_--___ 
I 

1E-06 i 
1E-OB I 
1E-06 I 
1E-06 I 
1E-06 I 
1E-06 I 

I 1E-OB I 
1E-OB I 
1E-OB I 

1E-OB I 
1E-OB I 
1E-OB I 
1E-OB I 
1E-OB I 
1E-OB 1 
1E-06 I 
1E-06 I 
1E-08 I 
1E-08 I 
1E-OB I 

I 
I 

1E-06 I 
1E-06 I 
1E-06 I 

1E-06 I 
1E-06 I 
1E-06 I 
1E-OB I 
1E-08 I 
(E-06 I 
1E-06 I 
1E-06 I 
1E-06 I 
1E-08 I 

I 
I 

1E-06 I 
1E-06 1 
1E-OB I 
1E-06 1 
1E-06 I 
1E-OB I 
1E-06 I 
1E-OB 1 
1E-06 I 
1E-06 I 
1E-06 I 
1E-06 I 
1E-OB I 
1E-06 1 
1E-OB I 

1E-06 I 

1E-OB I 
1E-OB 

1E-OB I 

1E-OB 1 

I 
I 

1E-OB I 

9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 

9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 

9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
9440 
8440 
9440 
9440 
9440 
9440 
8440 
9440 

9440 
9440 
9610 

1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 

1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1 A5 
1.45 
1.45 

1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 

1.45 
1.45 
1.45 

11111111111111111111 

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

NA 
NA 
NA' 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

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

I 
N A I  
NA I 
NA 
NA I 
NA I 

0.01 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i 
I 

0.06 I 
0.08 I 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
4 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0.06 I 
11111111111111111111llllllllllllllllllllllllllllllll 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

350 
350 
350 

70 i 
30 I 70 I 

I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 

I 
I 

70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 

I 
I 

70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 
70 I 

I 
I 

70 I 

10950 
1 0950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10850 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 

10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 

10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 

10950 
10950 
10950 

25550 ii 
25550 I( 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 

EyI , 

25550 11 
25550 11 
25550 11 
25550 )I 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 

II 
II 

25550 11 
25550 11 
25550 11 
25550 11 
25550 I1 
25550 ii 
25550 11 
25550 11 
25550 11 
25550 11 

11 
II 

25550 11 
25550 11 
25550 11 
25550 11 
25550 11 

. 25550 11 
25550 I( 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 (1 
25550 11 
25550 11 
25550 11 
25550 I( 
25550 11 
25550 11 

II 
II 

25550 11 
25550 I\ 
25550 11 

lllllllllllHllllllllllllllll I I  



11111111111111111111llllllllllllllllllllllllllllllllllllllll 
11 09992 109601 
(I 09992 I 09601 

I09601 

I 
i 09601 
Io9601 
I09601 
I 09601 
I 0960 I 
109601 
109601 
I09601 
I09601 
109601 
I09601 
109601 
I09601 
I09601 

I09601 
l0960 I  
I0960l 

109601 

I09601 
I 0960 I 
109601 
109601 

109601 

I 0960 1 
109601 

IO9601 

IO9601 

I 

IO9601 

I09601 

IO9601 

I 
I09601 
109601 
109601 
I 09601 
I 09601 
I09601 
I09601 
109601 
1 0960 1 
I09601 

I 0960 I 
I09601 

IO9601 
I 0960 I 
109601 
I 0960 1 
I 0960 I 
I09601 
I09601 
I09601 
I09601 
I 09601 
I09601 
I 

0612 
O6l2 
w 12 

0612 
w 12 
0612 
w 12 
w 12 
06 I2 
M 12 
w12 
os12 
w 12 
0612 
w I2 
06 u 
w I2 
w 12 
w 12 
w I 2  
06 12 
w 12 
W1.3 

0612 
06 I G  
w 12 
06u 
0612 
0618 
w 12 
w u  
0612 
0612 

w I2 
w I 2  
w tz 
w 11 
w 12 
w 12 
w I2 
w I2 
06 U 
w u  
w 12 
06 I2 
w u  
w 12 
w 12 
061s 
0612 
06 12 
0612 
0612 
w I2 
06 I2 
w 1.3 

J9tl I oc 
I oc 
I oc 
I 
i oc 
I oc 
I oc 
I OC 
I oc 
I OC 
I oc 
I OC 
I oc 
I oc 
I OC 
I O 9  
I oc 
I oc 
I oc 
I OC 
lop 
lop 
I OC 

I 
I= 
I oc 
I oc 
I oc 
I oc 
I OC 
I Of 
I oc 
I oc 
I oc 

I 

I. 
i oc 
lop 
I oc 
I OC 
I oc 
I oc 
I OC 
I 0s 
I oc 
I oc 
I OC 
1 oc 
I oc 
I oc 
I oc 
I Of 
lop 
I oc 
I oc 
I oc 
I oc 
I OC 
I 

1 OPC 
I09C 
I OPE 

i 
1096 
I09C 
I OPC 
I 09c 

I09C 
I opt 
I 09c 
I OPC 
lost  

I WC 

I 0- 
I 09c 
I OPC 
I 09c 

I 09c 
I09c  
I 
I 
I09C 
lWE 
I wc 
I 0% 
lWE 
I 091 
I OPE 
I 09% 
10% 
lm 
I 

I OPC 
I OPC 
I opt 
I09C 
I WE 
lopc 
I opt 
IWE 
I Osc 
I 09s 
I 0- 
I OPE 
I 09c 
I OPC 
10- 
I09C 
I 09c 
I 09c 
I opt 
I 091 
I 0 9 c  
I OPC 
I 

1 OPC 

I 09C 

I OPE 

1099 

I 09c 

190-31 1001 
190-31 

190-31 
190-31 

190-31 
190-31 
(00-31 
100-31 
(90-31 
100-31 
190-31 
190-31 

100-31 
190-31 
190-31 

190-31 
190-31 
190-31 
190-31 

!90-31 
190-31 
190-31 
IPO-31 

190-31 
190-31 
190-31 

190-31 

I90-3L 

19o-ai 

I 

190-31 

Iso-ai 
I so-a1 
I 
I 
190-31 
190-31 
190-31 
Iso-ai 
Ioo-ai 

I so-ai 
19o-ai 

190-31 
190-31 

loo-ai 
190-31 
190-31 
190-31 
100-31 
190-31 
190-31 
190-31 
100-31 
I 

190-31 
190-31 

190-31 
190-31 

190-31 

IO02 
I002 

I 

l1111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
2 2 0 0  
2 1  
6 1  

1'1 
9 C O  
t r o  
9 L'o 
L 2 0  
920 
O C O  
2t'O 
z L'O 
e t00  
920  
C600 
t 9 0 0  
c L'o 
42 
tL'0 
F l  
h1'0 
91'0 
9 1'0 

two 
t100  
OC000 
OCWO 
91'0 
PCWO 
L W O  
ozo00 
oco00 
2000 

2'06 
0 9 t l  
4 It 
1'99 
o'cc 
vas 
D O t P l  
c'1 
99'0 
('E22 
c L'o 
1'9ct 
1'99 
491 
ct 
D't 
4zt2 
t60  
)'9 
)'LL 
0.3 
6'9 
O'wte 

I 90-362 1 
ILO-3LL'P 

I 
I LO-39t'S 
ILO-3C22 

I L O - a 9 1  

I LO-3Lt.Z 

I PO-ML'Z  

100-3c6't 

lW-3*0'1 
loo-3sto 
I LO-3149 

I 
IL0-3tCW 
100-368'6 

IL0-3Lt 'L 
I LO-39L'l 

1 90-390L 

I LO-329' 1 
I O O - 3 t t ' P  

I90-3CSL 

I90-3C9'L 
190-3149 
I LO-3901 

I*O-3L(.Z 
160-3.09 
160-3122 
160-3Cl'Z 
190-3199 
160-3902 
160-369C 
1 60-3L I'l 
160-391'1 

I 

I 
I 

1 9 0 - a 9 9  

I so-390'c 
IP0-3L61 
I90-3ll't 
[ t o - 3 8 0 6  
I LO-UP'L 
ILO-380'C 

I O O - U t ' L  
I to-3992 

I90-30C9 

I 9 0 - 3 t t l  

1tO-3IC'I 

I90-362C 
190-31.1 
190-399'2 
(90-398'1 
I t0-3ZYl 
I L0-3t9'9 
190-301'C 

I 90-36 1'1 
I90-3t9t 

I SO-39t'C 

190-310C 
I90-399' t  

190-30*2 
I 
190-319'1 
ILO-3129 
190-310'1 
ILO-36lX 
lLO-390 'C  

1 LO-31 L ' t  
IL0-39C9 

I LO-32t.c 

I L O - W l  
IO0-30C9 

110-39Vl 

loo-329.c 

ILO-3t9C 
I LO-3LZt 

ILO-3OL'l 

lL0 -3L9 I  
I90-3LE'I 
1 LO- 39L' 1 
110-3902 
I L0-3LbO 
I 
I 
I90-3C69 
180-389'1 
I60-39C9 
I 60- 316't 
1 LO-3902 
160-300 
160-3LCO 
160- 3CL'Z 
160-3tL't 
IL0-32L'l 
I 
I 
I t0-3t2 I 
(to-300Z 
I90-30L'P 
190-3906 
190-3000, 
1 9 0 - 3 9 6  

190-3991 
lC0-3ZI'Z 

I LO-wow 
I to- 3 9 0 1  

lto-3L69 
1 LO- 3tL' 1 

190-3991 
190-3*1'2 
190-3969 

1 to-328'8 
190-362'1 
l90-3Ct'L 
I t0 -3901  

I90-3at9 

190-3LL'Z 
190-3909 

I 
120-391'1 

1 9 0 - 3 6 t Z  
190-311'1 

Iw-39L'2 
I 
IL0-3lC' t  

IL0-319'l 

190-3921 

110-368'9 

I LO-3C0C 
I LO-3C9'2 
[ L O - M b C  
I LO-39L't 
\L0 -39 t  L 
190-3129 
I LO-3CCZ 
I LO-390'l 

I 90-39I'c 
I L O - a 2 1  
l90-3Cl'l 
I L O - U r ' l  

190-3296 
I LO-3Lbl  

ILO-3OL'L  

I L0-3mz 
I 
I 90-3L.9 
I 00- 399 1 
160-3LZt 
I60-311'* 
lLO-30L'l 
160-396% 

I 60-3122 
160-3C69 

I 6 0 - 3 C t C  

I 
I 
ltO-3M'I 
I to-3991 
I 90-32L't 
I 90 -36 tL  

I90-3CWL 

I90 -3LCl  

I t0-3WC 

I PO-MO'C 

IC0-3eL'I 

I LO-3291 

I L O - W I  
I tO-n6't 
I90-39C9 
( 9 0 - 3 U . l  
I ao-awt  
I W-3W* 
I tO-39L'z 
190-3101 
190-391's 
I90--3L1'9 

190-3999 
190-3622 

I LO-316 2 
190-329 I 
190-319 2 
I 
I 
I 90-3COP 
I90-39Vl 

190-36L6 
I90-32L'Z 
I90-3C9'C 
I90-31C'C 
I90-3L6'C 
190-3999 

1 LO-3909 
I90-369'L 

I 90-3Zt'C 
I90-3c21 
loo-3 I r . l  
I 90- 32L' I 

I90-32C'l  
I 90-32L'l 

I90-369'C 
\90-39t'l 

190-396 1 

190-3g8'z 
I 
1 LO-369'9 
I LO-320' 1 
I90-396t  
190-309't 
190-396'1 
I90-3t9't 
190-3009 
100-3991 
I 90-300t 

I 
I co- 3 C 6  1 
I to-3199 
I t0-3tL'e 

I 90-390L 

I CO-36L'L 

1 to-3Wb 
I t o - 3 9 2 6  
120-3902 
190-369'1 

I CO-396'2 
190-3991 
I CO-3LL'O 

I OO-UL'O 

I t O - 3 W L  
I t o - 3 L O Z  

I CO-312f 

ICO-3zP'L 

190-3LL'L 

I 

I90-39C9 
190-362'3 

I 90-392  1 
I 90-3L L'L 

I90-3L9'2 

I LO-OLL'I  



TABLE AS-3 
OWDOOR INHALATION OF AIRBORNE CHEMICALS ADSORBED TO DUST 

SCENARIO 5 - Residcntial(Future) 

1111111111111111111llllllllllllllllllllllllllllll 
II ii CHEMICAL 
I1 I~-___________________ 
II INORGANICS 
~CLUMINUM 
I ~ N T I M O N Y  
~CRSENIC 
~ C A R I U M  
~ ~ E R Y L L I V M  
~ ~ A D M I U M  
~ ~ H R O M I U M  111 
~ ~ H R O M I U M  VI 
~ ~ O B A L T  
~KOPPER 
I L W D  I ~ A N G A N E S E  
I ~ E R C U R Y  
~CICKEL 
~ ~ E L E N I U M  

~ ~ A N A D I U M  
IlZINC 
 ORON ON 
~CIOBIUM 
I ~ T R O N T I U M  
I ~ I T A N I U  M 
I ~ I R C O N I U M  
II 

IblLVER 

11 VOLATILE ORGANICS 
ICCETONE 

III,Z-DICHLORETHENE (told) 
 A ARB ON DISULFIDE 

Ib-BUTANONE 
I~RICHLOROEIHENB 
I CENZEN E 
I~IWXACHLOROETHENE 
I ~ O L U E N E  
I ~ H Y L B E N Z E N E  
I ~ L E N E  (ubi) 
II 
~ ~ H E N O L  
~ ~ E N Z O I C  ACID 

IC - NITROPHENOL 

 PENTACHLOROPHENOL 
~ H E N A N T H R E N E  
~CNTHRACENE 
[ ~ I - ~ - B U T Y L P H A L A T E  
~ ~ L U O R A N T X E N E  
~ ~ Y R E N E  
I ~ U T Y L B E N Z Y L P H T H A L A T E  
I~ENZO(~)ANTHRACENE 
~ ~ H R Y S E N E  
Ifoii(2- EIHYLHEXYL)PHTXALATE 

I~ENZO(%)PYRENE 

11 BASENEUTRAL/ACIDS 

ICAPHTHALEN E 

Ib.4-DlNITROTOLIJ ENE 

I~ENZO(b)FLUORANlliENE 
I~ENZO(k)FLUORANTXENE 

IbNDENO(l,2,3-cd)PYRENE 
lCENZO(g,h,i)PERYLENE 

11 PESTICIDES /PCB'S 
ICROCLOR-1248 
IhROCLOR-IPS4 

I1 

l11111111111111111111lllllll11111111111111111111lllllllllll 

( m a t f l a y )  I ( m a t f l v )  

48s. DOSEADULT I ABS. DOSEADULT 
(NONCANCER) I (CANCER) 

i 
1.49E-06 I 
1.04E-09 I 
3.58E- 10 I 
1.37E-08 I 
9.62E-10 I 
1.87E-10 I 
4.3OE-08 I 
7.09E- 10 I 
7.71E-10 I 
9.95E-09 I 
7.74E-08 I 

3.97E-08 I 
2.14E-10 I 
2.7%-07 I 
1.24E-08 I 
5.95E-09 I 

7.38E-09 I 
2.59E-08 I 

2.77E-09 I 

2.26E-11 I 
1.18E-10 I 

1.17E-08 I 

1.m-08 I 
I 
I 

1.45E-11 I 
5.37E-13 I 
3.5%-13 I 

6.22E- 13 I 
2.66E-11 I 
6.43E-13 I 
8.m-13 I 
2.44512 I 

1.08E-12 I 

8.97E-12 I 

I 
3.19E-11 I 
2.66E-11 I 
2.31E-11 I 
1.77E-10 I 
1.95E-11 I 
4.95E-10 I 
2.31E-11 I 
1.49E-11 I 
1.64E-11 I 
4.59E-11 I 
8.16E-12 I 
2.13E-11 I 
7.45E-11 I 
4.4s-11 I 
2.64E-11 I 
1.31E-10 I 
6.74E-11 I 
1.95E-10 I 

5.32E-11 I 
4.74E-11 I 

I 
I 

3.37E-10 I 
2.04E-10 I 

6.4OE-07 
4.47E-10 
1 54E- 10 
5.88E-09 
4.12E- 10 
7.17E-11 
1.84E-08 
3.04E-10 
3.3oE-10 
1.19E-09 
4.26E-09 
3.32E-08 
9.67E-12 
1.7OE-08 
5.04E- 11 
9.15E- 1 1 
1.18E-07 
5.32E-09 
2.5%-09 
5.02E-09 
3.1 BE-09 
1.11E-08 
6.86E-09 

8.23E- 12 
2.3OE-13 
1 S2E- 13 
4.65E-13 
2.67E-13 
1.1 4E- 11 
2.76E-13 
2.86E- 13 
1.04E- 12 
3.64E- 12 

1 37E- 1 1 
1.146 1 1 
9.88E-12 
7.6OE- 1 1 
8.36E-12 
2.12E- 10 
9.88E-12 
6.39E-12 
7.04E-12 
1.97E- 1 1 
3.5OE-12 
9.12E- 12 
3.W- 11 
2.2BE- 11 
1.w-11 
2.03E- 11 
1.22E- 11 
5.6s-11 
2.89E- 11 
8.36E- 11 

1.44E-10 
8.76E- 11 

3.9M-12 i 1.67E-12 
11111111111111111111llllllll11111111111111111111lllllllllll 

8422.5 3.9E-09 i 
5.9 I 3.9E-09 I 
2.0 I 3.9E-09 I 

77.4 I 3.9E-09 I 
5.4 I 3.E-09 I 

0.94 I 3.9E-09 I 
2426 3.9E-09 1 

4.0 I 3.9E-09 I 
15.6 I 3.9E-09 I 
58.1 3.9E-09 

436.1 I 3.9E-09 I 
0.13 I 3.E-09 I 

223.6 I 3.9E-09 I 
0.88 I 3.9E-09 

1.2 I 3.9E-09 I 
1548.6 I 3.9E-09 I 

69.9 I 3.9E-09 
33.6 I 3.9E-09 I 
86.1 I 3.9E-09 I 
41.6 I 3.9E-09 I 
90.21 3.9E-091 

4.3 I 3.E-09 1 

146.0 I 3.9E-09 

I I 
I I 

0.082 3.9E-09 

O.Ooa0 I 3.9E-09 I 
0.0061 I 3.9E-09 I 

0.15 I 3.9E-09 I 
0.0038 I 3.9E-09 I 
0.0038 I 3.9E-09 I 
0.014 I 3.9E-09 I 
0.051 I 3.9E-09 I 

O.Oo30 I 3.9E-09 I 
0.0035 I 3.9E-09 I 

I I 
I I 

0.18 I 3.9E-09 I 
0.15 1 3.9E-09 1 
0.13 I 3.9E-09 I 

1.0 3.9E-09 I 
0.11 I 3.9E-09 I 
2.6 I 3.9E-09 I 

0.13 I 3.9E-09 I 
0.08 I 3.9E-09 I 
0.09 I 3.9E-09 I 

' 0.28 I 3.9E-09 I 
0.048 I 3.9E-09 I 
0.12 I 3.9E-09 I 
0.42 I 3.9E-09 I 
0.30 I 3.9E-09 I 
0.25 I 3.9E-09 I 
0.27 I 3.9E-09 I 
0.16 I 3.9E-09 I 
0.74 I 3.9E-09 I 
0.38 I 3.9E-09 I 

1.1 I 3.9E-09 I 
I I 
I I 

1.9 I 3.9E-09 I 
1.2 I 3.9E-09 I 

0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 

0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 

0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 

0.83 
0.83 

0.022 j 3.9E-09 j 0.83 
11111111111111111111llllllllllllllll11111111111111111111ll 

1111111111111111 
XPOSURE 

TIME 
@ r W )  

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 

1111111111111111l 

11111111111111111111 
EXPOSURE 

FREQUENCY 
(evm trlyesr) 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

350 
350 
350 

I11111111111111111111 

1111111111111111 
EXP. D U R  
ADULT 
( w r Q  

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30 
30 
30 

1111111111111111 

I1111111111111111 
3ODY WT. 
ADULT 

(W 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 

1111111111111111 

11111111111111111111lllll I 
.VERAGINff TIME 

NONCANCER 
ADULT (days) 

10950 
10950 
10950 
10950 
1 0850 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
109M1 
10950 

10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 

10950 
10950 
10850 
10950 
1m0 
10950 
10950 
10950 
10950 
10950 
10950 
1 0950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 

10950 
10950 
10950 

11111111111111111111llllll 



TABLE AS-4 
CANCER RISK ESTIMATES 

SCENARIO 5 - Residential (Future) 

I ICHEhUCAL I TOTAL I I I  
TYPE OF I SFBASlSl I SPECRISK I PATHWAY I TOTAL 11 

I (rnglLgMay) I ABSORPTION I (rnglLgMay)-l I EVIDENCE I CANCER I SOURCE I ADULT I RISK I RISK 11 

CHILD NA I 9E-05 11 
ADULT IE-04 I 2E-04 11 

ICHRONICDAILYI CDI I I I 
CHEMICAL I INTAKE ADULT I ADJUSTED FOR I SF I WEOHT OF I I I  

II 
I I  
~~llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111lllllll 11111111111111111111lllll11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll lllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111llllllllllllllllllllllll 
I I I II 

ijExPosuRE PATHWAY DERMA 
11111111111111111111llllllllllllllllllllllllllllllll 

II 

I I  INOROANICS 
I W E N I C  

11 VOLATILE ORGANICS 
IPRICHLOROETHENE 
IIBENZENE 
I~TETRACHLOROETHENE 
II 

I~PENTACHLOROPHENOL 
~~BUTYLBENZYLPHTHAE 

~[CHRYSENE 

11 BASENEUTRALlACIDS 
I12,4-DINITROTOLUENE 

IIBENZO(a)ANTHRACENE 

I I b i Q -  ETH Y LH EXY L)PHTHAL4TE 
IlBENZO( b)FLUORANTHENE 
IlBENZO( k)FLUORANTHENE 

1bN D ENO( 1,2,3 - cd)PY RENE 

11 PESTICIDES/PCB’S 
IbROCLOR-1248 

IhROCLOR- 1260 

~IBENZO(~)PYRENE 

II 

I ~ R O C L O R -  i2s4 

NA Not Applicable 
11111111111111111111llllllllllllllllllllllllllllllll~ 

SONTACT WITH SOILS 
11111111111111111111llll11111111111111111111lllllll 

I 
O.OE+OO i NO 

I 
I 

O.OE+OO I No 
O.OE+OOI No 
O.OE+OO I No 

I 
I 

O.OE+OO I No 
O.OE+OO I No 
O.OE+OO I No 
O.OE+OO I No 
O.OE+OO I No 
O.OE+OO I No 
O.OE+OO I No 
O.OE+OO I No 
O.OE+OO I No 
O.OE+OO I No 

I 
I 

9.2E-06 I NO 
5.6E-06 I NO 
l.lE-07 I NO 

11111111111111111111llll11111111111111111111lllllll 

11111111111111111111I 
1.75E+00 

1.iOE-02 
2.90E-02 
5.10E-02 

6.80E-01 
1.20E-01 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

1.40E-02 

7.70E+00 
7.70E+00 
7.70E+00 

11111111111111111111I 

A 

82 
A 
82 

82 
82 
C 
82 
82 
82 
82 
82 
82 
82 

82 

Skin i IRIS i 
I I 

i 
I 

i i 
Liver I GavageRIEAST I 

Leukemia I OccupationaVIRIS I 
Liver I Gavage/HEAST I 

Liver, mammary gland I DieUlRIS I 
I Hepatocellular adenoma, carcmomas,phcochromocytoma I OraVlRIS I 

Leukemia I DieVlRlS I 

i 
I 
I 
I 
I . I  I 

I I I 
I 

Liver, lung skin I IRIS I 
I 

Malignant lymphoma I IRIS I 
I 

Liver I IRIS I 
I 

Lung thorax, skin I IRIS I 
I 

Lung thorax, skin I IRIS I 
I 

Stomach, lung I IRIS I 
I 

Lung skin I IRIS I 
I 
I 
I I I 

Liver 

I I 
I I 
I 
I DietnRIS 





TABLE AS-6 
CANCER RISK ESTIMATES 

SCENARIO 5 - Residential (Future) 

11111111111111111111llllllllllllllllllllllllllllllllll11111111111111111111llllllll11111111111111111111llllllll11111111111111111111lllllllllllllllllllllllllll 11111111111111111111lllllllllllllllllllllllllllllllllllllllllll11111111111111111111llllllllllllllllllllllllllllllllllll11111111111111111111I II 
I I  
II 
I I  
11111111111111111111llllllllllllllllllllllllllllllllll11111111111111111111llllllll11111111111111111111llllllll11111111111111111111lllllllllllllllllllllllllll 11111111111111111111lllllllllllllllllllllllllllllllllllllllllll11111111111111111111llllllllllllllllllllllllllllllllllll11111111111111111111I II 

I CHEMICAL I TOTAL 11 
TYPE OF I SFBASIS/ I SPEC.RISK I PATHWAY 11 

I (mg/kg/day) I ABSORPTION I (mg/kg/day)-1 I EVIDENCE I CANCER I SOURCE I ADULT I RISK 11 
I ICHRONICDAILYI CDI I I I 

CHEMICAL I IIWAKE ADULT I ADJUYIED FOR I SF I W I G H T  OF I 

CHID NA II I I  
IIEXPOSURE PATHWAY INHALATION OF CHEMICALS ADSORBED TO DUST 

 ARSENIC 
I  BERYLLIUM 
 CADMIUM 
 CHROMIUM VI 
I  LEAD 
 NICKEL 

I~RICHLOROETHENE 
 BENZENE 
I FTRACHLOROETHENE 

II 
11 VOLATILE ORGANICS 

II 11 BASE NEUTRAL / ACIDS 
112.4 -DINmOTOLUENE 
 PENTACHLOROPHENOL 
I ~BU~YLBENZYLPHTHALATE 

~~CHRYSENE 
I IBENZO(a)ANTHRACENE 

I Ibis(2 -ETHYLHEXYL)PWHALATE 
IlBENZO(b)FLUORANTHENE 
I lBENZO(k)FLUORAIWHENE 
I IBENZO(a)PYRENE 
I IINDEN0(1,2,3 -cd)PYRENE 

11 PESTICIDES IPCB'S 
I IAROCLOR -1248 

II 

IIAROCLOR-1254 
IIAROCLOR-1260 
11111111111111111111llllllllllllllllllllllllllllllllll 
NA: Not Applicable 

11111111111111111111llll 
1.5E-10 
4.1E-10 
7.2E-11 
3.OE-10 
4.3E-09 
1.7E-08 

2.7E-13 
1.1 E-1 1 
2.8E-13 

8.4E-12 
2.1E-10 
9.1E-12 
3.2E- 1 1 
2.3E-11 
1.9E-11 
2.OE-11 
1.2E-11 
5.6E-11 
2.9E-11 

1.4E-10 
8.8E-11 
1.7E-12 

11111111111111111111llll 

11111111111111111111ll l l  
No 
No 
No 
No 
No 
No 

No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 

11111111111111111111llll 

11111111111111111111ll 
5.OOE+01 
8.40E+00 

4.20E+01 
6.3 

NA 
8.40E-01 

1.70E-02 
2.90E-02 
1.80E-03 

NA 
NA 
NA 

6.10E+00 
6.1OE+OO 

6.10E+00 
6.1 OE+OO 
6.10E+00 
6.10E+00 

NA 

NA 
NA 
NA 
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A 
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82 
A 
82 

82 
82 
C 
82 
82 
82 
82 
82 
82 
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Respiratory Tract 
Lung 

Respiratory Tract 
Lung 

Lung and nasal tumors 

Lung 
Leukemia 

Leukemia, liver 

Liver, mammary 

Liver, lung, skin 
Malignant lymphoma 

Lung, thorax, skin 
Lung, thorax, skin 

Respiratory trac6 stomach 
Lung, skin 

i 
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ADULT 4~-08 ii 
lllllllllllllllllllllllllllllllll~l lllllllllllllllllll11111111111111111111I II 

I I  I 
OccupationaVIRIS I 
OccupationaVIRIS I 
OccupationaURIS I 
OccupationaYIRIS I 

NNIRIS I 
OccupationaURIS I 

I 
I 

HEAST I 
OccupationaVIRIS I 

H W T  I 
I 
I 

IRIS I 

IRIS I 
IRIS I 
IRIS I 
IRIS I 
IRIS I 

I 
I 

NNIRIS I 
NNIRIS I 

NNIRIS I 

InhalatioflEAST I 

NMRIS I 
NNIRIS I 

8E-09 ii 
3E-09 II 

NA 
1 E-08 

NA 
1 E-08 

5E- 15 
3E-13 
5E-16 

NA 
NA 
NA 

2E-10 
1E-10 

NA 
1 E-10 
7E-11 
3E-10 
2E-10 

NA 
NA 

NNIRIS i NA 11 
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TABLE AS-7 
CHRONIC HAZARD INDEXESTIMATES 

SCENARIO 5 - Residential (Futwe) 

ikxposum PATHWAY DERMALCONTACT WIT 

INORGANICS 

I NA 
~~~"(~-~HYLHMYL)PHTHAUTE I NA 
IbENZO(b)FLUORANTHENE I NA 
I~ENZO(k)FLUORANTHENB I NA 

IIINDENO(1.23-cd)PYRENE INA 
I~ENZO(I)PYRENE I NA 

I~ENZO(f.h.i)PERYLENE I NA 
II I 
((AROCLOR-1248 I 
11 PESTICIDBSlPCB'S I 

1 . E - O t  

2.1E-05 
i kR0CLOR - ,214 i 1.3E-05 . ,---~-- - ~~ 

l!AROCL04-126b i 2.5E-Oi 
11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllll 
NA Not Applcable 

NEMICALS IN 
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No 
No 
No 
NO 
No 
No 
No 
No 
No 
No 
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No 
No 
No 
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NO 
No 
No 
No 
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No 
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No 
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No 
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No 
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NA i i 
4.00E-041 Low I 
1.Oof-03 I 
7.Oof-021 Medum I 
5.OOE-031 Low I 
1.00E-031 HI* I 
5.OOE-03) Low I 1.00E+00 I Low 

NA I I 
4.00E-02 I I 

NA I I 

3.OOE-W I I 
NA I I 

7.WE-03 I I 
I 
I 

NA I I 
NA I I 
NA I I 

I I 
I I 

1.wE-01 I LOW I 

1.00E-02 I I 
NA I I 
NA I I 

1.OOE-01 I LOW I 

I 
I 

4.00E-03 I I 
NA I I 
NA I I 
NA I I 

1.OOE-01 I Medum I 

5.00E-031 Medurn I 
3.WE-031 Medum I 

1.ooE-01 I Medum I 
5.0s-021 Medum I 

1.00E-021 Medurn I 
2.W-011 Medurn I 
2.00E+00I Medum I 

6.OOE-01 LOW I 
4.00€+001 Medurn 1 

I 
I 

3.00E-021 Medurn I 
3.00E-01 I LOW I 
1.00E-01 I LOW I 
4.00E-02 I LOW I 

Long&ty,blood glucoac and cholestad 
Kaatosis and hypapipentation 

None obsawd 
None obsavcd 

Rotciawin 
Hcpatoldi ty  

No effects o b s d  

Local 01  irritation 
Ncurobehnvianl effects 

CNS effects 
Kidney effects 

ahid SC~COOS~S 
Argyria 

None obsawd 
Anemia 

Pulmonarycdcma and hcmonbap in the alveolus . 

Increased liver and kldncywcight 
Fetal tanicity 

Dcacascd hematoxit and hemoglobin 
Fclolcakity 

Hepatotodeity,wcight p in  
Changa in liver and kidney weights 

Liver and kidney tanicity 
Hyperactin'ty.dccrcascd body weisbCiacrePxd 

Rcdued fetal bodyweight 

DecrcMcd bodyweight p in  

L i w  and kidney pathology 

No obKmd effects 
Irrreased mortality 

Ncphropathy,changes in liver wcight.hcmatdogy 
Kidney effects 

Effectson bodyweight pin, lest~liva,kidacy 

Irrreased relativc l i ir weight 

NMRIS 
DieMiEAST WaIcr/IRIS 

WatanRIS WalaARIS 

DictnRIS 
IRIS 

Wala/lRIS 
NMRIS 

NAi€D%4S 
NMRIS 
DictnRIS 

0rnVHEA.T 
NMRIS 
DicfflRIS 
OrakRIS 

w a t a m m  
ThaapmEL4ST 

OeeupstiomVlRIS 
NMRIS 
NMRIS ' 

NMRI.9 
NMRIS 

OamgcARlS 
InhalJlRIS 

oavagc/HE!AsT 
IohaWlRIS 
NMRIS 
NMRIS 

OamgdIRIS 
OamgcARIS 

OraVlRIS 
OamgcNRIS 

QamgcARIS 
OraVlRIS 

Oavagc4e/tleAsT 
NMRIS 
NMRIS 
DieVlRIS 
NMRIS 

OamplIRIS 
DieVlRIS 

Gamgc/IRIS 
Oavage/IRIS 

DietnRIS 
NMRIS 

NMRIS 
NMRIS 

NMRIS 
NMRIS 

i 
I 
I 
I 
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I I 
I 
I 
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I 
I 
I 
I 

I 
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1 
I 
I 
I 
I 
I 
I I 
I 

I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 

1000 
1 
3 

100 
10 

1WO 
500 

1 
loo0 

3 
2 

100 
10 

100 

1WO 
100 
3000 
1000 

100 
loo0 
loo0 
100 

100 
1 

10001) 

100 

3000 
10001) 
3000 
3000 
I oom 

loo0 

i 
I 
I I I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I I I 

I 
I 
I 
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I 
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I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I '  
I 
I 
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I 
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NA 
NA 
NA 
NA 
NA 

E-03 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

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

NA 
NA 
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TABLE A S  -9 
CHRONIC HAZARD lNDF!X ESTIMATES 

SCENARIO 5 - Reridentiil (Future) 

IN OF CHEMICALSADSORBED TO DUST 
111l1111111111111111lll 1111111111l,l1111111I 1111 11111111111111111111lllll 

I 
1.5E-08 I 
1.OE-09 I 
3.6E-10 I 
IAE-OB 
WE-10 I 
1.7E-10 I 
4.3E-08 I 
7.1E-10 I 
7.7E-10 I 
2.81-09 I 
9.9E-09 I 
7.71-08 I 
2.3E-11 I 
4.OE-08 I 
1.2E-10 I 
2.1E-fO I 
2.78-07 I 
1.2E-08 I 
6.OE-09 I 
1.2E-08 I 
7.4E-09 I 
~.BE-OB I 
l.6E-08 1 

I 
I 

1.6E-11 I 
6.4E-13 I 
3.58-13 I 
1.iE-12 I 
6.2E-13 I 
2.7E-11 I 
6.4E-13 1 
6.7E-13 I 
21E-12 I 
9.OE-12 I 

I 
I 

3.2E-11 I 
2.7E-11 I 
2.3E-11 I 
1.8E-10 I 
2.OE-11 I 
4.98-10 I 
2.3E-11 1 
1.5E-11 I 
1.6E-ll I 
4.6E-11 I 
9.2E-12 I 
2.1E-11 I 
7.4E-11 I 
6.3E-11 I 
4.4E-11 I 
4.7E-11 I 
2.8E-11 I 
1.3E-10 I 
6.7E-I1 I 
2.OE-10 I 

I 
I 

3.4E-f0 1 

No 
No 
No 
No 
No 
No 
No 
NO 
No 
No 
No 
No 
No 
No 
No 
NO 
NO 
No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 
No 

No 
No 
No 

No 

No 
No 
No 
NO 
NO 
No 
No 
No 
No 
No 
No 
No 
No 
NO 
No 
NO 
No 
No 

No 
NO 

No 
No 
NO 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I NA 
4.OOE-04 
1.00E-@3 
I .OOE -04 
6.00E-m 
1.00E-m 
6.711-07 
6.71E-07 

NA 
NA 
NA 

1.00E-04 
0.0OE-OB 

NA 
NA 
NA 

~ . o o E - ~  
2.OOE-M 

NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 

3.OOE-03 

9.OOE-IZ 

6.00E-01 

9.OOE-CC! 
3.00~-M 

NA 
NA 

NA 
NA 
NA 
NA 

4.OOE-m 

3.00E-M 
t.OOE-M 
4.00E-02 
3.00E-a? 
2.00E-M 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

2.00E-IZ 

NA 
NA 
N A  
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NMRIS 
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APPENDIX B 

TOXICITY PROFILES 



INORGANICS 

‘ Aluminum 

Aluminum is one of the most abundant metals in the earth’s crust, and it is ubiquitous 

in air, water and soil (Goyer, 1986). The toxicity of aluminum can be divided into three major 

categories: (1) the effect of aluminum compounds on the gastrointestinal tract; (2) the effect of 

inhalation of aluminum compounds; and (3) systemic toxicity of aluminum (Alfrey, 1981). 

Aluminum compounds can alter absorption of other elements in the gastrointestinal tract (Le., 

fluoride, calcium, iron, cholesterol, phosphorus) and alter gastrointestinal tract motility by 

inhibition of acetylcholine-induced contractions. Inhalation of aluminum dusts can lead to the 

development of pulmonary fibrosis producing both restrictive and obstructive pulmonary disease 

(Schaver, 1948). A progressive fatal neurologic syndrome has been noted in patients on 

long-term intermittent hemodialysis treatment for chronic renal failure (ALfrey et al. , 1972) and 

may be due to aluminum intoxication. Symptoms in these patients include a speech disorder 

followed by dementia, convulsions and myoclonus. Aluminum content of brain, muscle and 

bone tissues is increased in these patients. Sources of the excess aluminum may be from oral 

- 
aluminum hydroxide commonly given to these patients or from aluminum in dialysis fluid 

derived from tap water used to prepare the dialysate fluid. Data has been evaluated and found 

to be inadequate for quantitative risk assessment (EPA, 1991a). 

Antimony 

The best characterized human health effect associated with the inhalation of antimony is 

myocardial damage. The suggested no-observed-adverse-effect-level (NOAEL) for antimony 

induced myocardial damage is 0.003 mg antimony/kg body weight (bw)/day (mg/kg/day). This 

‘u 
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is based upon studies by Brieger et al. (1954). The chronic oral Reference Dose (RfD) for 

antimony is 4E-04 mglkglday (EPA, 1991), and is based on a chronic rat bioassay (Schroeder 

et al., 1970). Rats were administered 5 mg/kg (0.35 mg/kg bw/day) potassium antimony tartrate 

in drinking water for two years. The critical effects associated with this study are a decrease 

in longevity, a decrease in fasting blood glucose levels and an alteration in cholesterol levels. 

An uncertainty factor of 1,000 was applied to the lowest observed adverse effect level (LOAEL,) 

of 0.35 mg/kg bw/day to obtain the RID. The confidence level in this RfD is low since there 

was only 1 dose level of antimony used and no observed adverse effect level (NO=) was 

established. 

'L,' 

This compound has not been evaluated by the U.S. EPA for evidence of human 

carcinogenic potential (EPA, 1991). 

Arsenic 

Symptoms of arsenic intoxication consist of fever, anorexia, hepatomegaly, melanosis, 

and cardiac arrythmia. Other features include upper respiratory tract symptoms, peripheral 

neuropathy, and gastrointestinal, cardiovascular and hematopoietic effects. Liver injury is 

characteristic of longer term or chronic exposure (Goyer, 1986). 

The chronic oral RfD is 1E-03 mg/kg/day (EPA, 1991a value pending current review). 

The critical effects associated with arsenic ingestion are keratosis and hyperpigmentation at a 

dose of 1 ug/kg/day in humans (Tseng et'al., 1977). 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"A" - a human carcinogen. Exposure to arsenic by the oral route is known to produce skin 

cancer, while inhalation will cause lung cancer. The slope factors for these carcinogenic effects 

i/ 
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are 5E-05 ug/l (1.75 mg/kg/day) (Tseng et al., 1977) and 4.3E-03 ug/m3 (5E+01 mg/kg/day) 

(Brown and Chu, 1983a, b, C; Lee-Feldsteh, 1983; Higghs, 1982; Enterline and Marsh, 1982), 

respectively (EPA, 1991). 

* 

L./ 

Barium 

Symptoms of accidental poisoning from ingestion of soluble barium salts has resulted in 

gastroenteritis, muscular paralysis, decreased pulse rate, and ventricular fibrillation and 

extra-systoles (Goyer, 1986). 

The chronic oral RfD for barium is 7E-2 mg/kg/day @PA, 1991) and is based upon 

drinking water studies in humans (wones et al., 1990; Brennimk and Levy, 1984) and various 

rodent studies (Perry et al., 1983; McCauley et al., 1985; Schroder and Mitchner, 1975a, b; 

Tardiff et al., 1980). Womes et al. (1990) administered barium (as barium chloride) in the 

drinking water of 0 mg/L for weeks 0-2; 5 mg/L for weeks 3-6; and 10 mg/L for weeks 7-10. e 

A NOAEL of 10 mg/L was identified in this study which corresponds to 0.21 mg/kg/day. An 

uncertainty factor of 3 was applied to the NOAEL to obtain this RfD. The confidence level in 
. I n  

this RfD is medium. 

Occupational poisoning to barium is uncommon, but a benign pneumoconiosis (baritosis) 

may result from inhalation of barium sulfate dust and barium carbonate. It is not incapacitating 

and is usually reversible with cessation of exposure. 

A chronic inhalation RfD for barium has been established as 1E-4 mg/kg/day (EPA, 

1991a) on the basis of a chronic inhalation study in rats (Tarasenko et al., 1977). The LOAEL 

following barium inhalation was 1.15 mg BaC03/m3 (0.80 mg/Balm3) 4 hours/day for 4 months 
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(corresponds to 0.14 mg BA/kg/day). The critical effect observed was fetotoxicity. An - 
uncertainty factor of 1,000 was applied to the LO= to obtain the RfD. e 

Barium has not been evaluated by the U.S. EPA for evidence of human carcinogenic 

potential (EPA, 1991). 
, 

Beryllium 

The major toxicologic effects of beryllium are on the lung. It may produce an acute 

chemical pneumonitis, hypersensitivity or chronic granulomatous pulmonary disease (berylliosis) 

(Goyer, 1986). 

The chronic oral RfD for beryllium is 5E-03 mg/kg/day @PA, 1991). This value is 

based upon a study by Schroeder and Mitchner (1975). Beryllium was administered to rats over 

their lifetime in their drinking water at a concentration of 5 mg/kg (0.54 mg/kg/day). There 

were no observed adverse effects. An uncertainty factor of 100 was applied to the NOAEL to 

obtain the RfD. The confidence level for this RfD is low. 

4 

Beryllium compounds have been shown to induce malignant tumors of the lung in rats 

and monkeys and osteogenic sarcoma in rabbits. 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"B2" - a probable human carcinogen (sufficient animal evidence, inadequateho human 

evidence). The oral slope factor for beryllium is 4.3 mg/kg/day-' (EPA, 1991) and is based on 

a study by Schroeder and Mitchner (1975). The inhalation slope factor for beryllium is 2.4E-3 

u g h 3  (8.4E+O mg/kg/day) (EPA, 1991) and is based upon Wagoner et al. (1980). 
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Cadmium 

Ingestion of cadmium results in nausea, vomiting and abdominal pain. Inhalation of 

cadmium fumes may result in an acute chemical pneumonitis and pulmonary edema (Goyer, 

1986). 

i/ 

The chronic oral RfDs for cadmium are 5E-04 mg/kg/day (water) and 1E-03 mg/kg/day 

(food) @PA, 1991). The critical effects associated with chronic ingestion of cadmium are 

proteinuria and renal damage in humans. An uncertainty factor of 10 was applied in order to 

determine the RfD. The confidence level for this RfD is high. 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"B 1 " - a probable human carcinogen (limited human evidence). The inhalation of cadmium has 

been shown to produce respiratory tract cancers and an inhalation slope factor of 1.8E-03 ug/m3 

(6.3 rng/kg/day) has been established based on Thun et al. (1985) (EPA, 1991). There are no 

positive studies of orally ingested cadmium suitable for quantitation (EPA, 1991). - 
Chromium VI 

Note: Total chromium only was measured on-site. Total chromium was broken down 

to Cr III and Cr VI based on a 7:l ratio (7/8 of total chromium is Cr III; 1/8 of total chromium 

of Cr VI). 

The chronic oral Rfd for chromium VI is 5E-03 mg/kg/day (EPA, 1991) and is based 

upon a study by MacKenzie et al. (1958) in which no adverse effects were observed in rats 

which received 0-1 1 mg/l or 25 mg/l chromium in drinking water for 1 year. No adverse effects 

were seen in humans drinking well water contaminated with 1 mg/l chromium VI for 3 years. 
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An uncertainty factor of 500 was applied to the NOAEL to obtain the RfD. The confidence 

level in this RfD is low. <W 

The chronic inhalation RfD for chromium VI has been established and verified as 2E-6 

mg/m3 (EPA, 1991a). Workgroup concurrence on the fmal data base ffle and IRIS input are 

pending. This value is based upon inhalation exposure in humans (Lindberg and Hedenstierna, 

1983). The LOAEL was 0.002 mg/m3 (as chromic acid) and the critical effect observed was 

nasal mucosa atrophy. An uncertainty factor of 300 was applied to the LOAEL to obtain the 

RfD. 

The EPA weight of evidence classification for carcinogenicity of this compound by the 

inhalation route is "A" - a human carcinogen @PA, 1991). Chromium VI produces lung tumors 

and an inhalation slope factor of 1.2E-02 ug/m3 (4.2E+01 mg/kg/day) has been established 

based upon a study by Mancuso, 1975. There is insufficient evidence for carcinogenicity of this 

compound by the oral route. " 
... . . * I., 

Cobalt 

Cobalt is essential as a component of Vitamin B12 which is required for the production 

of red blood cells. Cobalt is well absorbed orally, probably in the small intestine. Excessive 

cobalt intake is known to result in cardiomyopathy. One mg/kg cobalt was added to beer to 

enhance its foaming properties and the resultant signs and symptoms were those of congestive 

heart failure. Autopsy findings revealed a ten-fold increase in the cardiac levels of cobalt. 

Occupational exposure may result in respiratory symptoms (Goyer, 1986). No RfDs were found 

in either Integrated Risk Information Service (IRIS) (EPA, 199 1) or Health Effects Assessment 

Summary Tables @EAST) (EPA, 1991a). 
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The EPA weight of evidence classification for the carcinogenicity of this compound is . 

\d "D" - not classifiable as to human carcinogenicity @PA, 1991a). 

Cogger 

A single dose of 5.3 mg copper resulted in local gastrointestinal tract irritation in 

humans. A chronic oral RfD is reported as 1.3 mg/l, which is the current drinking water 

standard for copper (EPA, 1991a). The Drinking Water Criteria Document concluded toxicity 

data were inadequate for calculating an actual RfD for copper (US. EPA, 1987). 

The P A  weight of evidence classification for the carcinogenicity of this compound is 

'ID" - not classifiable as to human carcinogenicity (EPA, 1991). 

Lead 

The health effects of lead have been well characterized through decades of medical and 

scientific observation. Some of these effects include cognitive and motor defects in children, 

lead induced anemias, increased susceptibility to viral infections and in chronic adult lead 

poisoning, peripheral neuropathies. It appears that some of these effects particularly the changes 

in the levels of certain blood enzymes and in aspects of children's neurobehavioral development, 

may occur at blood lead levels so low as to be essentially without a threshold. Therefore the 

EPA has considered it inappropriate to develop an RfD for inorganic lead (Goyer, 1986; EPA, 

1991). 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"B2" - a probable human carcinogen (sufficient animal evidence, inadequateho human 

evidence). Lead has been shown to produce renal tumors (Azar et al., 1973; Kasprzak et al., 
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1985; Koller et al., 1986; Van Esch and Kroes, 1969), however due to the many uncertainties 

associated with quantifying lead's cancer risk, it has been recommended that a numerical 

estimate not be used @PA, 1991). 

* 

&'W' 

Manganese 

Exposure to manganese results in two types of toxicities. The first, the result of acute 

inhalation exposure, results in manganese pneumonitis. The second, and more serious of the 

two, results from chronic exposure to manganese either by the oral or inhalation routes. 

Chronic manganese poisoning results in a psychiatric disorder characterized by psychological 

and motor difficulties (Goyer, 1986). The chronic oral RfD has been set at 1E-01 mg/kg/day 

@PA, 1991) in order to prevent the central nervous system effects. This value is based upon 

studies by WHO (1973), Schroeder et al. (1966) and NRC (1989). The chronic RfD for 

inhalation is 4E-4 mg/m3 (1E-04 mg/kg/day) (EPA, 1991) and is based upon a study by Roels 

et al. (1987). An uncertainty factor of 300 was applied to the LOAEL to obtain the RfD. The 

confidence level in these RfDs is medium. 

LJ' 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

'ID" - not classifiable as to human carcinogenicity @PA, 1991a). 

Exposure to mercury vapor may produce an acute, corrosive bronchitis and interstitial 

pneumonitis resulting in either death or symptoms of central nervous system effects such as 

tremor or increased excitability. Ingestion of mercuric salts results in corrosive ulceration, 

bleeding and necrosis of the gastrointestinal tract usually accompanied by shock and circulatory 
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collapse. Renal failure occurs within 24 hours. Chronic mercury poisoning mainly affects the 

u central nervous system. Characteristic symptoms include increased excitability, tremors, 

gingivitis, and increased salivation. There have been some instances of proteinuria and renal 

damage in persons chronically exposed to mercury vapors (Goyer, 1986). The chronic oral RfD 

for mercury is 3E-04 mg/kg/day @PA, 1991a) (value pending current review), in order to 

* 

prevent the critical effect of renal damage. This value is based upon the findings of several 

studies (Druet et al., 1978; Bernaudin et al., 1981; and Andres, 1984). An uncertainty factor 

of 1,000 was applied in order to determine the RfD. 

The chronic RfD value for inhalation for mercury is 3E-4 mg/m3 (9E-06 mg/kg/day) 

(value pending current review) (EPA, 1991a) and is based upon several occupational studies 

(Fawer et al., 1983; piikivi and Tolonen, 1989; Piikivi and Hanninen, 1989; piikivi, 1989). 

Neurotoxicity was the critical effect following inhalation exposure. An uncertainty factor of 30 

was applied to obtain the RfD. - 
The EPA weight of evidence classification for the carcinogenicity of this compound is 

"D" - not classifiable as to human carcinogenicity (EPA, 1991). 

Nickel 

Nickel is a common allergen which results in allergic contact dermatitis (Goyer, 1986). 

There is an inhalation RfD available for nickel; however, an oral FXD of 2E-02 mglkglday is 

available, but under consideration by EPA (EPA, 1991). 

The EPA weight of evidence classification for carcinogenicity of this compound by the 

inhalation route is "A" - a human carcinogen, Nickel produces lung tumors and an inhalation 

slope factor of 2.4E-4 ug/m3 (8.4E-01 mg/kg/day) has been established (EPA, 1991). This value 
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is based on Chovil et al. (1981), Enterline and Marsh (1982), Magnus et al. (1982), and Pet0 

et al. (1983). There is insufficient evidence for carcinogenicity of this compound by the oral 

route. 

* 

Selenium 

The availability as well as toxic potential of selenium is related to its chemical form. 

Selenates are readily absorbed from the gastrointestinal tract whereas elemental selenium is 

probably not absorbed. Acute selenium poisoning produces central nervous system effects 

including nervousness, drowsiness and sometimes convulsions. Eye and nasal irritation may 

L . .  occur from exposure to vapors. Signs of chronic selenium intoxication in humans may include 

discolored or decaying teeth, skin eruptions, gastrointestinal distress, lassitude and partial loss 

of hair and nails (Goyer, 1986). The chonic oral RfD for selenium is 5E-3 mg/kg/day @PA, 

1991) based upon studies by Yang et al, (1989). The critical effects associated with selenium 

exposure are chemical selenosis, including CNS abnormalities. An uncertainty factor of 3 was 

applied to the NOAEL in sensitive individuals to obtain the RfD. The confidence level in this 

RfD is medium. A chronic inhalation RfD is not available (EPA, 1991). 

- 
The EPA weight of evidence classification for the carcinogenicity of this compound is 

"D" - not classifiable as to human carcinogenicity P A ,  1991a). 

Silver 

The major effect of excessive absorption of silver is local or generalized impregnation 

of the tissues where it remains as silver sulfide, which forms an insoluble complex in elastic 

fibers resulting in argyria (Goyer, 1986). 
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The chronic oral RfD for silver is 3E-3 mg/kg/day (value may change pending current 

review) (EPA, 1991) and is based upon 1-3 year therapeutic treatments with silver in humans. 

In all studies argyria was the critical effect. In Gaul and Staud (1935), the LOAEL of 1.0 g 

(total dose) was established. The doses were administered iv over a 2 to 3 year period as silver 

arsphemamine. Blumberg and Carey (1934) estimated the total dose from a dosing schedule for 

silver nitrate taken orally for 1 year as 6.4 g. East et al., (1980) estimated the LOAEL to be 

7.2 (total oral dose) in a subject who had ingested silver acetate over a period of 2.5 years. 

From these three studies, the LOAEL was calculated to be 0.0052 mg/kg/day. An uncertainty 

factor of 2 was applied to obtain the RfD. The confidence level in this RfD is medium. 

’ 

u 

The chronic inhalation RfD for silver is not available at this time (EF’A, 1991). 

The EPA weight of evidence classification of the human carcinogenic potential of silver 

is “D” - not classified as to human carcinogenicity (EPA, 1991). 

Thallium 

Thallium is one of the more toxic metals and can cause neural, hepatic and renal injury. 

It may also cause deafness and loss of vision. In some cases, deaths in humans have been 

reported as a result of long-term systemic thallium intake. These cases usually are caused by 

the contamination of food or the use of thallium as a depilatory (Browning, 1969; Fowler, 

1982). The chronic oral RfD for thallium (soluble salts) is 7E-5 mg/kg/day @PA, 1991a) and 

is based on a subchronic feeding study in rats (MRI, 1986). Administration of 0.20 mg 

thallium/kg/day for 90 days to rats produced increased $GOT levels and serum LDH levels and 

alopecia. An uncertainty factor of 3,000 was used to obtain this RfD. A chronic inhalation RfD 

for thallium is not available at this time @PA, 1991a). 
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Vanadium 

Vanadium is an ubiquitous element. Industrial exposure to vanadium may lead to 

bronchitis and bronchopneumonia. Vanadium overexposure may also cause skin and eye 

irritation, gastrointestinal distress, nausea, vomiting, abdominal pain, cardiac palpitation, tremor, 

nervous depression and kidney damage (Goyer, 1986). Ingestion of vanadium compounds may 

produce gastrointestinal disturbances, slight abnormalities of clinical chemistry related to renal 

function and nervous system effects. The chronic oral RfD for vanadium is 7E-3 mglkglday 

(under review by RfD/RfC Work Group) @PA, 1991a) and is based on a chronic drinking water 

study in rats (Schroeder et al., 1970). No critical effects were observed in the rat following 

administration of 5 mg/kg vanadium from vanadyl sulfate in drinking water for lifetime 

(converted to 0.7 mg/kg/day). An uncertainty factor of 100 was applied to the NOEL to obtain 

this RID. 

Short term inhalation exposure to high levels of vanadium has been shown to produce 

toxic effects in the lung, kidney, liver, adrenals and bone marrow in experimental animals 

(Waters, 1977). A chronic inhalation RfD for vanadium is not available at this time @PA, 

1991a). 

zinc 

Zinc is ubiquitous in the environment so that it is present in most food stuffs, water and 

air. About 20 to 30 percent of ingested zinc is absorbed. Acute toxicity from the ingestion of 

excessive zinc is uncommon (Goyer, 1986). The chronic oral RfD for zinc is 2E-01 mg/kg/day 

(EPA, 1991a) (value pending current review). This value is based on a therapeutic dosage of 
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2.14 mg/kg/day in man which resulted in anemia (Pories et al., 1967; Prasad et al., 1975). An 

uncertainty factor of 10 was applied to obtain the RfD. 

* 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"D" - not classifiable as to human carcinogenicity (EPA, 1991). 

Cvanide 

The chronic oml RfD for cyanide is 2E-2 mg/kg/day (EPA, 1991) and is based upon a 

chronic oral feeding study in rats (Howard and Hanzal, 1955) and a subchronic to chronic oral 

bioassay in rats (Philbrick et al., 1979). The latter study showed decreased weight gain and 

thyroxin levels and myelin degeneration in rats at 30 mg/kg/day (established as the LOAEL). 

In the Howard and Hanzal 2 year dietary study (1955), rats were administered food fumigated 

with cyanide. At doses of 4.3 or 10.8 mg/kg/day, cyanide produced no treatment related effects 

on growth rate, no gross signs of toxicity and no histopathological lesions. An uncertainty factor 

of 100 and a modifying factor of 5 were supplied to the NOEL of 10.8 mg/kg/day to obtain the 

RfD. The confidence level in this RfD is medium. 

The chronic inhalation RfD for cyanide is not available at this time P A ,  1991). 

The EPA weight of evidence classification for the human carcinogenic potential of this 

'LJ 

compound is "D" - not classifiable as a human carcinogen (EPA, 1991). 

Boron 

The major toxicologic effects of boron are on the lung. Through occupational exposure, 

boron has been shown to induce pulmonary edema and hemorrhage in the alveolus (Menzel and 

Amdur, 1986; Dixon, 1986). 

iJ 
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The chronic oral RfJ3 for boron is 9E-2 mg/kg/day (EPA, 1991). This value is based 

upon a two year dietary study in dogs (Weir and Fisher, 1972). In this study, the NOAEL was 

established at 350 mg/kg (8.8 mg/kg/day). In an additional study, dogs were fed 1,170 mg/kg 

(29 mg/kg/day) for 38 weeks and severe testicular atrophy and spermatogenic arrest were 

observed. An uncertainty factor of 100 was applied to the NOAEL to obtain the RfD. The 

mowing factor was 1. The confidence level for this RfD is medium. The chronic inhalation 

RfD for boron has not been determined (EPA, 1991). 

* 

4 

Boron has not been evaluated by the U.S. EPA for evidence of carcinogenicity (EPA, 

1991). 

Niobium 

No RfDs were found in either IRIS or HEAST @PA, 1991). 

Niobium has not been evaluated by the U.S. EPA for evidence of carcinogenicity @PA, L/ 

1991). 

No critical effects were observed in the rat following administration of 5 ppm niobium 

from sodium niobate in drinking water for lifetime (converted to 0.7 mg/kg/day) (Schroeder, et 

al. 1970). 

Strontium 

Strontium, a metabolic analog of calcium, is readily absorbed from the gastrointestinal 

tract or the lungs into the bloodstream and is subsequently deposited in bone (Hobbs and 

McClellan, 1986). The adverse health effects associated with strontium exposure are currently 
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under review by an EPA work group (EPA, 1991) and consequently chronic oral and inhalation 

RfD values are not available at this time. 

- 
u 

Strontium has not been evaluated by the U.S. EPA for evidence of carcinogenicity (EPA, 

1991). 

Titanium 

Titanium compounds have been found to exist in the oxidation state +4 (titanic), +3 

(titanous) and +2, as well as in several organometallic compounds (Goyer, 1986). Titanium 

dioxide, the most frequently occurring compound, is present in urban airs, rivers and drinking 

water and is detectable in many foods. Occupational exposure to titanium may be heavy and is 

associated with hyperplasia of the bronchial epithelium and pulmonary fibrosis following 

inhalation exposure (Menzel and Amdur, 1986). No RfDs were found in either IRIS or HEAST. 

Titanium has not been evaluated by the U.S. EPA for evidence of carcinogenicity @PA, 

1991). 

Zirconium 

No RfDs were found in either IRIS or HEAST (EPA, 1991). No critical effects were 

observed in the rat following administration of 5 ppm zirconium from zirconium sulfate in 

drinking water for lifetime (converted to 0.7 mg/kg/day) (Schroeder, et al. 1970). 

Zirconium has not been evaluated by the U.S. EPA for evidence of carcinogenicity @PA, 

1991). 
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Fluoride 

It is well recognized that small amounts of fluoride have a beneficial effect in the 

reduction of dental cares, especially in children. However, chronic intake of excessive fluoride 

over a long period of time has been shown to produce dental fluorosis and skeletal fluorosis 

(Menzer and Nelson, 1986). 

The chronic oral RfD for fluoride is 6E-2 mg/kg/day. This value is based upon an 

epidemiologic study in children consuming fluoride (0-14 mg/kg) in their drinking water (Hodge, 

1950). The LOAEL was 2 mg/kg and the critical effect observed was dental mottling 

(objectionable dental fluorosis, a cosmetic effect). An uncertainty factor of 1 was applied to the 

NOAEL (1 mg/kg converted to 0.06 mg/kg/day) to obtain the RfD. The confidence level in this 

RfD is high. 

The chronic inhalation RfD has not been determined @PA, 1991). 

Fluoride has not been evaluated by the U.S. EPA for evidence of carcinogenicity (EPA, 

1991). 

VOLATILE ORGANICS 

Chloromethane 

No RfDs were found in IRIS or HEAST. 

Route-to-route extrapolation was used to establish an oral slope factor of 1.3E-2 

mg/kg/day. An inhalation slope factor of 6.3E-3 mg/kg/day has been established for 

chloromethane (EPA, 1991a). These values are based on a 24-month inhalation study in mice 

where kidney tumors were induced following chloromethane (CIIT, 1981). The EPA weight of 
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evidence classification for the carcinogenicity of this compound is "C" - possible human 

carcinogen (inadequate human data, limited animal evidence) (EPA, 1991). L l  

Methvlene Chloride 

The chronic oral RfD for methylene chloride is 6E-2 mg/kg/day (EPA, 1991) and is 

based on a drinking water bioassay in rats (National Coffee Association, 1982). Rats were given 

methylene chloride at doses of 5, 50, 125 or 250 mg/kg/day in drinking water for 2 years. The 

LOAEL was 52.58 and 58.32 mglkglday for males and females, respectively and the critical 

effect was liver toxicity. The NOAEL was 5.85 and 6.47 mg/kg/day for males and females, 

respectively and an uncertainty factor of 100 was applied to this NOAEL to obtain the RfD. 

The confidence level in this RfD is medium. 

The chronic inhalation RfD for methylene chloride is 3E+O mg/m3 (9501 mg/kg/day) 

(work group concurrence on final data base file and IRIS input pending) (EPA, 1991a). This e 

value is based upon a chronic inhalation study in rats (Nitschke et al. , 1988). Rats were exposed 

to methylene chloride 6 hours/day, 5 days/week for 2 years. The NOAEL was 694.8 mg/m3 
* In  

and an uncertainty factor of 100 was applied to obtain the RfD. 

The EPA weight of evidence classification for human carcinogenicity is "B2" - probable 

human carcinogen. Methylene chloride has been shown to induce increased incidence of 

hepatocellular neoplasms and alveolar/bronchiolar neoplasms in male and female mice, and 

increased incidence of benign mammary tumors in both sexes of rats, salivary gland sarcomas 

in male rats and leukemia in female rats. An oral slope factor of 7.5E-3 mg/kg/day @PA, 

1991) calculated as the arithmetic mean of slope factors derived from an inhalation study (NTP, 

1986) and an oral/drinking water study (NCA, 1983) has been established. An inhalation unit 
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risk factor of 4.7E-7 ug/m3 (1.6E-03 rng/kg/day) (EPA, 1991) has been established based upon 

the induction of adenomas and carcinomas (liver and lung) in mice following inhalation exposure 

(NTP, 1986). 

* 

W 

Acetone 

The chronic oral RfD for acetone is 1E-1 mg/kg/day @PA, 1991) and is based on a 

subchronic oral study in rats (US. EPA, 1986). Acetone was administered by gavage for 90 

days to groups of albino rats of 0, 100, 500 or 2,500 mg/kg/day. The LOAEL was 500 

mg/kg/day and the critical effects were increased liver and kidney weights and nephrotoxicity. 

An uncertainty factor of 1,000 was applied to the NOEL of 100 mg/kg/day to obtain the RfD. 

The confidence level in this RfD is low. 

The chronic inhalation RflD for acetone is not available at this time (EPA, 1991). 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"D" - not classifiable as to human carcinogenicity (EPA, 1991). 

Carbon Disulfide 

Adverse effects of human exposure to carbon disulfide resulting from prolonged exposure 

to high levels of carbon disulfide include organic brain damage, peripheral nervous system 

decrements, neurobehavioral dysfunction and ocular and auditory effects. Adverse effects on 

the cardiovascular system have also been reported (Goyer, 1986). 

The chronic oral RfD for carbon disulfide is 1E-1 mg/kg/day (EPA, 1991) (may change 

pending current review). This value is based on route-to-route extrapolation of data from a 

rabbit inhalation study (Hardin et al., 1981). Rabbits were exposed to 20 mg/kg or 40 mg/kg 

,L.l 
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of carbon disuride for 34 weeks prior to breeding and during the entire length of the pregnancy 

period. The NOEL for this study was 40 mg/kg (converted to 22.0 mg/kg/day), but this value 

should not be used to estimate an RfD since Jones-Price et al. (1984a, b) found adverse effects 

in rabbit fetuses (malformations) following oral exposure of pregnant doses to 25 mg/kg. As 

a result, 11 mg/kg has been used as the most appropriate basis for an RfD derivation. An 

uncertainty factor of 100 was applied to the NOEL to obtain the RfD, The confidence level in 

* 

d 

this RfD is medium. 

The chronic inhalation RfD for carbon disulfide is 1E-2 mg/m3 (3E-03 mg/kg/day) (EPA, 

1991a; verified; Workgroup concurrence on final data base file and IRIS input pending) and is 

based upon an inhalation study in rats (Tabacova et al., 1978, 1983). Rats were exposed to 

carbon disulfide at different concentrations for 8 hours/day during gestation. The NOAEL was 

10 mg/m3 and the critical effect was fetal toxicity. An uncertainty factor of 1,000 was applied 

W to obtain the RfD. 

Carbon disulfide has not been evaluated by the U.S. EPA for evidence of human 

carcinogenic potential. 

1.2-Dichloroethene 

The chronic oral RfD for 172-dichloroethene is 1E-2 mg/kg/day (verified; workgroup 

concurrence on final data base and IRIS input pending) and is based on a 90 day rat gavage 

study (EPA, 1991a). The LOAEL was 32 mg/kg/day and the critical effects observed were 

decreased hematocrit and hemoglobin. An uncertainty factor of 3000 was applied to the LO= 

to obtain the RfD. A chronic inhalation RfD for 1,2-dichloroethene is not available at this time 

@PA, 1991a). 

‘4 
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The EPA weight of evidence classification for the carcinogenicity of this compound was * 

.Ll' not found. 

Chloroform 

The chronic oral RfD for chloroform is 1E-2 mg/kg/day (EPA, 1991) and is based upon 

a chronic dog study (Heywood et al., 1979). Beagle dogs received chloroform orally in a 

toothpaste base by capsule at a dose of 15 or 30 mg/kg/day for 6 daydweek for 7.5 years. The 

LOAEL was 15 mg/kg/day (converted to 12.9 mg/kg/day) and the critical effects observed were 

fatty cyst formation in the liver and an increase in serum SGPT and SGOT levels. An 

uncertainty factor of 1,000 was applied to the LOAEL to obtain the RfD. The confidence level 

in this RfD is medium. 

A risk assessment to establish a chronic inhalation RfD for chloroform is under review 

by an EPA work group @A, 1991). 

The FPA weight of evidence classification for the carcinogenicity of this compound is 

"B2" - probable human carcinogen (sufficient animal evidence, inadequateho human evidence) 

@PA, 1991). Chloroform has been shown to produce kidney and/or hepatocellular tumors in 

rats, mice and beagle dogs (NCI, 1976; Jorgensen et al., 1985). An oral slope factor of 6.1E-3 

mg/kg/day has been established @PA, 1991) based upon the study by Jorgensen et al., 1985. 

An inhalation unit risk factor of 2.3E-5 ug/m3 (8.1E-02 mg/kg/day) was established (EPA, 1991) 

based upon the NCI, 1976 study. 

* 1 %  
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2-Butanone 

The chronic oral RfD for 2-butanone has been estimated at 5E-2 mg/kg/day (value may 

change pending current review) (EPA, 1991) and is based upon route to route extrapolation of 

a subchronic inhalation study in rats (LaBelle and Briegen, 1955). Rats were exposed to 235 

mg/kg of methyl ethyl ketone for 7 hours/day, 5 days/week for 12 weeks. No effects were 

observed, but only a few parameters were measured. A NOAEL for methyl ethyl ketone was 

estimated at 130.5 mg/kg/day in a developmental toxicity study in rats (Schwetz et al., 1974). 

Fetotoxicity was the critical effect. This observed LOAEL was higher than the NOAEL of 

LaBelle and Brieger (1955) (235 mg/kg converted to 46 mg/kg/day). An uncertainty factor of 

1,000 was applied to this NOAEL to obtain the RfD. The confidence level in this RfD is 

medium. 

While currently under review by an EPA Work Group and, therefore, subject to future -- change (EPA, 1991a), the chronic inhalation RfD was previously established at 9E-2 mg/kg/day 

based upon the LaBelle and Brieger study (1955). An uncertainty factor of 1,000 was applied 

to the LOAEL of 92 mg/kg/day to obtain this RfD. CNS toxicity was the critical effect. 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"D" - not classifiable as to human carcinogenicity (EPA, 1991). 

1.1.1 -Trichloroethane 

The chronic oral RfD for 1,1,1-trichloroethane is 9E-2 mg/kg/day (EPA, 1991) (value 

pending current review) and is based upon two inhalation studies in guinea pigs. Torkelson et 

al. (1958) exposed guinea pigs to l , l ,  1-trichloroethane at concentrations of 500, 1,000, 2,000 

or 10,000 mg/kg. The NOAEL was 500 mg/kg (converted to 90 mg/kg/day) after exposure for 

'*e 
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7 hours/day, 5 days/week for 6 months. Adams et al. (1950) exposed guinea pigs to 

l,l,l-trichloroethane at a concentration of 650 mg/kg (converted to 120 mg/kg/day) for 7 

hours/day, 5 daydweek for 2-3 months. These animals exhibited slight growth retatdation, 

thereby establishing to LOAEL of 650 mg/kg in guinea pigs. An uncertainty factor of 1,000 

u 

was applied to the NOAEL of 90 mg/kg/day to obtain the RfD. The confidence level in this 

RfD is medium to low. 

The chronic inhalation FtfD for l,l,l-trichloroethane has been established at 3E-1 

mg/kg/day (currently pending review by an EPA Work Group) (EPA, 1991a), on the basis of 

the inhalation study in guinea pigs mentioned above (Torkelson et al., 1958). 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

”D” - not classifiable as to human carcinogenicity @PA, 1991). 

Trichloroethene 

A risk assessment for this chemical is under review by an EPA work group. Oral and 

i / *  

inhalation RfDs have not been established (EPA, 1991). 

The evidence of human carcinogenic potential of this compound is currently under review 

by a CRAVE Workgroup. The previously established oral slope factor value of l.lE-2 

mg/kg/day, based upon a mouse gavage study (liver tumors; NCI, 1976; NTP, 1983), has been 

removed from IRIS pending further review. New, verified values are pending input into IRIS. 

The previously established inhalation slope factor of 1.7E-2 mg/kg/day (EPA, 1991a) has also 

been removed from IRIS pending further review. It is based upon two inhalation studies in mice 

(Maltoni et al., 1986; Fukuda et al., 1983). Lung tumors were induced. The EPA weight of 
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evidence classification for the carcinogenicity of this compound is "€32" - probable human 

\L./ carcinogen. 

Benzene 

The chronic oral and inhalation RfDs for benzene have not been established and are 

pending review by an EPA work group @PA, 1991). 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"A" - human carcinogen. Several studies have shown benzene to increase the incidence of 

nonlymphocytic leukemia in humans from occupational exposure (Rinsky et al., 1981; On et ai., 

1978; Wong et al., 1983). An oral slope factor of 2.9E-2 mg/kg/day and an inhalation unit risk 

factor of 8.3E-6 ug/m3 (2.9E-02 mg/kg/day) have been established (EPA, 1991) based upon 

these studies. 

d 

Tetrachloroethene 

The chronic oral RfD for tetrachloroethene is 1E-2 mg/kg/day (EPA, 1991) and is based 

upon a gavage study in mice (Buben and O'Flaherty, 1985). Swiss-Cox mice were exposed to 

tetrachloroethene by gavage at doses of 0, 20, 100, 200, 500, 1500, and 2000 mg/kg/day, 5 

daydweek for 6 weeks. The LOAEL was 100 mg/kg/day (converted to 71 mg/kg/day) and the 

critical effects observed were increased liver triglycerides and increased liver weight/body weight 

ratios. An uncertainty factor of 1,000 was applied to the NOAEL of 20 mg/kg/day (converted 

to 14 mglkglday) to obtain the oral RiD. The confidence level in this RfD is medium. A 

chronic inhalation Rfl, for tetrachloroethene is not available at this time (EPA, 1991, 1991a). 
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The evidence of human carcinogenic potential of this compound is currently under review 

by a CRAVE Workgroup. While this value may change pending the current review, the oral 

slope factor had previously been established at 5.lE-2 mg/kg/day on the basis of a mouse gavage 

study (NCI, 1977). Liver tumors were induced following tetrachloroethene administration. The 

inhalation slope factor has been established at 5.2E-7 ug/m3 (1.8E-03 mg/kg/day) (currently 

pending review) (EPA, 1991a) and is based upon an inhalation study in rats and mice. 

Leukemia and liver lesions were observed following tetrachloroethene exposure (NTP, 1986). 

The EPA weight of evidence classification for the carcinogenicity of this compound is "B2" - 

probable human carcinogen. 

'd 

Toluene 

The chronic oral RfD for toluene is 2E-01 mg/kg/day @PA, 1991) and is based on a 

subchronic oral gavage study in rats (NTP, 1989). F344 rats received oral doses of 0, 312,625, 

1250, 2500, or 5000 mg/kg/day for 5 days/week for 13 weeks. The LOAEL was 625 

mg/kg/day and the critical effects observed were changes in liver and kidney weights. An 

uncertainty factor of 1,000 was applied to the NOAEL of 223 mg/kg/day (adjusted from 312 

mg/kg/day to take into account 5/7 day exposure) to obtain the RfD. The confidence level in 

this RfD is medium. There were no adverse effects seen in human volunteers exposed to 100 

'L,' 

' 

mg/kg for twenty minutes. When exposed to 200 mg/kg for twenty minutes they exhibited 

incoordination, exhilaration, and prolonged reaction times. 

The chronic inhalation RfD for toluene is 6E-01 mg/kg/day (2E+O mg/m3) (EPA, 1991a) 

and is based upon human exposure data (Anderson et al., 1983; CIIT, 1980). This value is 

currently under review by an EPA work group (EPA, 1991). Humans were exposed to toluene 

u 
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at a concentration of 40 mg/kg for 6 hours and the critical effects observed were CNS effects 

and eyes and nose irritation. An uncertainty factor of 100 was applied to the NOAEL of 151 

mg/m3 to obtain this RfD. 

d 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"D" - not classifiable as to human carcinogenicity (EPA, 1991). 

Ethylbenzene 

The chronic oral RfD for ethylbenzene is 1E-01 mg/kg/day (EPA, 1991) and is based on 

a oral subchronic rat bioassay (Wolf et al., 1956). Rats received oral doses of 13.6, 136, 408, 

or 680 mg/kg/day in olive oil for 26 weeks. The LOAEL was 408 mg/kg/day and the critical 

effects observed were liver and kidney toxicity. An uncertainty factor of 1,000 was applied to 

the NOAEL of 97.1 mg/kg/day (adjusted from 136 mg/kg/day to take into account 517 day 

exposure) to obtain the RfD. The confidence level in this RfD is low. There were no adverse 

effects seen in human volunteers exposed to 100 mg/kg (435 mg/cu.m) for eight hours. 

L.,' 

The chronic inhalation IUD has been established and verified as 3E-01 mg/kg/day (lE+O 

mg/m3) (EPA, 1991) and is based upon inhalation studies in rats and rabbits (Andrew et al., 

1981; Hardin et al., 1981). Rats were exposed to ethylbenzene on gestation days 1-19 and 

rabbits were exposed on gestation days 1-24. Exposures were for 6-7 hours/day. The NOAEL 

was 434 mg/m3 and the critical effect observed was developmental toxicity. An uncertainty 

factor of 300 was applied to the NOAEL. The confidence level in this RfD is low. 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"D" - not classifiable as to human carcinogenicity P A ,  1991). 
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Xvlenes 

The chronic oral RfD for toluene is 2E+00 mg/kg/day @PA, 1991) and is based on a 

chronic oral gavage study in rats and mice (NTP, 1986). Rats and mice were given oral gavage 

doses of 0, 250 or 500 mg/kg/d (rats) and 0, 500 or 1,000 mg/kg/d (mice) for 5 days/week for 

105 weeks. There was a dose-related increase in the mortality levels seen in male rats, as well 

as hyperactivity and decreased body weights. An uncertainty factor of 100 was applied to the 

NOAEL of 179 mg/kg/day (adjusted from 250 mg/kg/day to take into account 517 day exposure) 

to obtain the RfD. The confidence level in this RfD is medium. 

The chronic inhalation RfD for xylene is 3E-1 ug/m3 (9E-02 mg/kg/day) (EPA, 1991a) 

and is based upon human exposure data (Hake et al., 1981; Carpenter et al., 1975). This value 

is currently pending review @PA, 1991). Humans were exposed to xylenes at a concentration 

of 20 mg/kg for 7.5 hours/day for 5 days and the critical effects observed were CNS effects and 

nose and throat irritation. An uncertainty factor of 100 was applied to the NOAEL of 27 mg/d  

to obtain this RfD. 

- 
The EPA weight of evidence classification for the carcinogenicity of this compound is 

"D" - not classifiable as to human carcinogenicity (EPA, 1991). 

BASE NEUTRALlACIDS 

Phenol 

The chronic oral RfD for phenol is 6E-1 mg/kg/day @PA, 1991) and is based upon a 

developmental study in rats (NTP, 1983). Pregnant CD rats were administered phenol by 

gavage at doses of 0, 30, 60, and 120 mg/kg/day on gestational days 6 to 15. The LOAEL was 

120 mg/kg/day and the critical effect observed was a highly significant reduction in fetal body 
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weights. An uncertainty factor of 100 was applied to the highest fetal NOAEL in this study (60 

mg/kg/day) to obtain the RfD. The confidence level in this RfD is low to medium. 

* 

W 

The health effects data for phenol have been reviewed by the U. S . EPA RfD/RfC Work 

Group and determined to be inadequate for derivation of an inhalation RfD (EPA, 1991). 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"D" - not classifiable as to human carcinogenicity (EPA, 1991). 

2-Chlorophenol 

The chronic oral RfD for 2-chloropheno1.i~ 5E-3 mg/kg/day (EPA, 1991) and is based 

upon a subchronic drinking water study in rats (Exon and Koller, 1982). Weanling female 

Sprague-Dawley rats were exposed to 0, 5, 50 or 500 mg/kg of 2-chlorophenol. The rats were 

bred after 10 weeks of treatment and treatment was continued during breeding, gestation and 

weaning. The LOAEL was 500 mg/kg and the critical effects were reproductive (an increase 

in the conception rate and in the number of stillborns as well as a decrease in the size of the 

litters). An uncertainty factor of 1,000 was applied to the NOAEL (50 mg/kg; converted to 5 

mg/kg/day) to obtain the RfD. The confidence level in the RfD is low. The chronic inhalation 

RfD is not available at this time (EPA, 1991). 

L,' 

2-Chlorophenol has not been evaluated by U.S. EPA for evidence of human carcinogenic 

potential @PA, 1991). 

Benzoic Acid 

The chronic oral RfD for benzoic acid is 4E+O mg/kg/day (EPA, 1991) and is based on 

data regarding the amounts of benzoic acid and sodium benzoate produced as a food preservative 
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(FDA, 1973). The FDA estimated a daily per capita intake of 0.9-34 mg for benzoic acid and 

W 34-328 mg for sodium benzoate. At these levels, there are no reports of toxic effects in humans. 

These compounds have Generally Recognized as Safe ( G U S )  status by FDA. Therefore, the 

upper ranges can be considered NOAELs for benzoic acid and sodium benzoate. No uncertainty 

factors are applied and based on conversion factors, the RfD for benzoic acid has been 

established at 312 mg/day for a 70 kg human or 4 mg/kg/day. The confidence in this Rf.D is 

medium. 

A chronic inhalation RfD is not available at this time @PA, 1991). 

The EPA weight of evidence classification for the human carcinogenicity of this 

compound is "D" (EPA, 1991). 

2.4-Dichlorophenol 

The chronic oral RfD for 2,4-dichlorophenol is 3E-3 mg/kg/day (EPA, 1991) and is 

based upon a subchronic to chronic drinking water study in rats (Exon and Koller, 1985). 

Female rats were exposed to 3, 30 or 300 mg/kg 2,4-dichlorophenol in drinking water from 

weaning age through breeding at 90 days, parturition and weaning of pups. The LOAEL was 

30 mg/kg (converted to 3 mg/kg/day) and the critical effects were decreased delayed 

hypersensitivity response. The NOEL was 3 mg/kg (converted to 0.3 mg/kg/day). An UF of 

100 was applied to the NOEL to obtain the RfD. The confidence level in this RfD is low. 

The chronic inhalation RfD for 2,4-dichlorophenol is not available at this time @?A, 

1991). 

This chemical has not been evaluated by the U.S. EPA for evidence of human 

carcinogenic potential @PA, 199 1). 

'U' 
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Naphthalene 

The chronic oral RfD for naphthalene is 4E-03 mglkglday (EPA, 1991a) (value pending 

current review) and is based on a subchronic gavage study in rats (N", 1980). An uncertainty 

factor of 10,OOO was applied to the LOAEL of 35.7 mg/kg/day to obtain the RfD. The critical 

effect observed in this study was decreased body weight gain. 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"D" - not classifiable as to human carcinogenicity (EPA, 1991). 

4-Chloro-3-Methvl~heno1 

The chronic oral and inhalation RfDs for this compound are under review by an EPA 

work group P A ,  1991). A subchronic oral Rfl) has been established at 2E+O mg/kg/day 

(EPA, 1991a) based upon a 28-day oral study (200 mg/kg/day) in rats (Madsen et al., 1986). 

The critical effect observed was a decrease in weight gain. An uncertainty factor of 100 was 

applied to obtain this RfD. 

L.---' 

4-Chloro-3-Methylphenol has not been evaluated by the U.S. EPA for evidence of 

carcinogenicity (EPA, 1991). 

2.4.5-Trichlorophenol 

The chronic oral RfD for 2,4,5-trichlorophenol is 1E-1 mg/kg/day (EPA, 1991) and is 

based upon a subchronic dietary rat study (McCollister et al., 1961). Rats were exposed to 

different levels (100 through 10,000 mg/kg) of 2,4,5-trichlorophenol for 98 days. The LOAEL 

was 300 mg/kg/day (3,000 mg/kg) and the critical effects observed were mild diuresis and slight 

degenerative changes in the liver and kidneys. An uncertainty factor of 1,000 was applied to 
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the NOAEL of 100 mg/kg/day (1,OOO mg/kg) to obtain the RfD. The confidence level in this 

RfD is low. The health effects for 2,4,5-trichlorophenol were reviewed by the U.S. EPA 'W' 

RfD/RfC workgroup and determined to be inadequate for derivation of an inhalation RfD. 

This substance has been evaluated by the U.S. EPA for evidence of human carcinogenic 

potential. The evaluation is pending future review by an inter-office agency work group. A risk 

assessment summary will be included on IRIS when the review has been completed (EPA, 

1991). 

4-Nitrophenol 

The chronic oral RfD for 4-nitrophenol is under review by an EPA work group (EPA, 

1991). The health effects data for 4-nitrophenol were reviewed by the U.S. EPA RfD/RfC work 

group and determined to be inadequate for the derivation of an inhalation RfD (EPA, 1991). 

4-Nitrophenol has not been evaluated by the U.S. EPA for evidence of carcinogenicity \d 

(EPA, 1991). 

2.4-Dinitrotoluene 

The health effects data for 2,4-dinitrotoluene were reviewed by the U.S. EPA RfD/RfC 

Work Group and determined to be inadequate for derivation of an RfD @PA, 1991). 

The EPA weight of evidence classification for the human carcinogenic potential of this 

compound is "B2" (EPA, 1991). A mixture of 2,4- and 2,6-dinitrotoluene isomers has been 

shown to induce liver and mammary gland tumors in a 2 year dietary study in rats (Ellis et al., 

1979). An oral slope factor of 6.8E-1 mg/kg/day has been established based on this study. 

B-30 



Quantitative estimate of carcinogenic risk from inhalation exposure to 2,4-dinitrotoluene is not 

'v' available (EPA, 1991). 

Pentachloror, henol 

The chronic oral RfD for this compound is 3E-2 mg/kg/day @PA, 1991) and is based 

on a chronic dietary study in rats (Schwetz et al., 1978). Rats were administered 

pentachlorophenol at doses of 3, 10 or 30 mg/kg/day in the diet for 2 years. The LO- was 

10 mg/kg/day based on Liver and kidney toxicity. An uncertainty factor of 100 was applied to 

the NOAEL of 3 mg/kg/day to obtain the RfD. The confidence level in this RfD is medium. 

The chronic inhalation RfD is under review by an EPA work group (EPA, 1991). 

The EPA weight of evidence classification for the human carcinogenicity of this 

.compound is "B2" - probable human carcinogen (EPA, 1991) and is based on an increase in 

hepatocellular adenomas and carcinomas, adrenal medulla pheochromocytomas and malignant 

pheochromocytomas and/or hemangiosarcomas and hemangiomas in mice. An oral slope factor 

of 1.2E-1 mg/kg/day (EPA, 1991) was established based on an increase in the tumor types listed 
* I .  

previously in female mice following administration of pentachlorophenol (NTP, 1989). 

Quantitative estimate of carcinogenic risk from inhalation exposure is not available (EPA, 199 1). 

Phenanthrene 

Data has been determined to be inadequate for quantitative risk assessment (EPA, 1991). 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"D" - not classifiable as to human carcinogenicity (EPA, 1991). 
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Anthracene 

The chronic oral RfD for anthracene is 3E-01 mg/kg/day (EPA, 1991) and is based on 

a subchronic gavage study in mice (U.S. EPA, 1989). Mice received 0, 250, 500, or 1,000 

mg/kg/day anthracene by oral gavage for 90 days. No treatment related effects on survival, 

clinical signs or body weight changes were observed. An uncertainty factor of 3000 was applied 

to the NOAEL of 1,000 mg/kg/day to obtain the RfD. The confidence level in this RfD is low. 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

'ID" - not classifiable as to human carcinogenicity (EPA, 1991). 

Di-n-butvlphthalate 

The chronic oral RfD for di-n-butylphthalate is 1E-01 mg/kg/day @PA, 1991) and is 

based on a subchronic feeding study in rats (Smith, 1953). Rats received 0, 0.01, 0.05, 0.25 

and 1.25 percent di-n-butylphthalate in their diet for 1 year. The LOAEL was 600 mglkglday 

(1.25%) and the critical effect observed was an increase in mortality. No changes in behavior 

or other clinical signs of toxicity were observed. An uncertainty factor of 1,000 was applied 

to the NOAEL of 125 mg/kg/day (0.25%) to obtain the RfD. The confidence level in this RfD 

is low. 

L.-' 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"D" - not classifiable as to human carcinogenicity ("A, 1991). 

Fluoranthene 

The chronic oral RfD for fluoranthene is 4E-02 mg/kg/day (EPA, 1991) and is based on 

a subchronic gavage study in mice ( U . S .  EPA, 1988). Mice received 0, 125, 250, or 500 
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mg/kg/day fluoranthene by oral gavage for 13 weeks. The LOAEL was 250 mg/kg/day and the 

critical effects seen were neuropathy, increased salivation and increased liver enzymes. An 

uncertainty factor of 3000 was applied to the NOAEL of 125 mg/kg/day to obtain the RfD. The 

confidence level in this RfD is low. 

' 

'd 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

'ID" - not classifiable as to human carcinogenicity (EPA, 1991). 

Pyrene 

The chronic oral RfD for pyrene is 3E-02 mg/kg/day @PA, 1991) and is based on a 

subchronic gavage study in mice (US. EPA, 1989). Mice received 0, 75, 125, or 250 

mg/kg/day pyrene by oral gavage for 13 weeks. The LOAEL was 125 mg/kg/day and the 

critical effects seen were toxic effects to the kidney including changes to the renal tubular 

pathology and decreased kidney weight. An uncertainty factor of 3000 was applied to the 

NOAEL of 75 mg/kg/day to obtain the RfD. The confidence level in this RfD is low. 

" 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"D" - not classifiable as to human carcinogenicity @PA, 1991). 

Butvlbenzvlphthalate 

The chronic oral RfD for butylbenzylphthalate is 2E-01 mg/kg/day (EPA, 1991) and is 

based on a subchronic feeding study in rats (NTP, 1985). Rats received 0, 17, 51, 159, 470, 

1417 mg/kg/day butylbenzylphthalate in their diet for 26 weeks. The LOAEL was 470 

mg/kg/day and the critical effects observed were a decrease in body weight, decreased testes' 

size, decreased organ weights and hematological effects. An uncertainty factor of 1,000 was 
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applied to the NOAEL of 159 mg/kg/day to obtain the RfD. The confidence level in this RfD . 

L..l is medium. 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"C" - a possible human carcinogen (EPA, 1991) based upon an increase in mononuclear cell 

leukemia in female rats fed butyl benzyl phthalate at doses of 0.6000 or 12,000 mg/kg (NTP, 

1982). A quantitative estimate of carcinogenic risk from oral exposure is not available @PA, 

1991). 

Benzo(a)anthracene 

No RfDs were found in either IRIS or HEAST. 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"B2" - a probable human carcinogen (sufficient animal evidence, inadequateho human 

evidence). No oral slope factor for benzo(a)anthracene has been established P A ,  1991), 'LJ 

however this compound has been shown to produce liver, lung and skin cancer in animal models 

(Klein, 1963; LARC, 1973; Steiner and Faulk, 1951; Steiner and Edgecomb, 1952 and Wislocki 
- I S  

et al., 1986). Current EPA guidance suggests the use of an oral slope factor of 11.5 

mg/kg/day-' and an inhalation slope factor of 6.1 mg/kg/day-'. These values are derived from 

experimental data utilizing benzo(a)pyrene as the test compound. 

Chrysene 

Data has been determined to be inadequate for quantitative risk assessment @PA, 1991 b). 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"B2 " - a probable human carcinogen (sufficient animal evidence, inadequateho human evidence) 
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(EPA, 1991). No oral slope factor for chrysene has been established, however this compound 

has been shown to produce carcinomas, and malignant lymphomas in mice (Wislocki et al., 

1986; Buening et al., 1979). Current EPA guidance suggests the use of an oral slope factor of 

11.5 mg/kg/day-' and an inhalation slope factor of 6.1 mg/kg/day-'. These values are derived 

from experimental data utilizing benzo(a)pyrene as the test compound. 

' 

L./ 

Bis(2-ethvlhexv1)Dhthalate 

The chronic oral RfD for Bis(2-ethylhexy1)phthalate (BEHP) is 2E-02 mg/kg/day (EPA, 

1991) and is based on a subchronic feeding study in guinea pigs (Carpenter et al., 1953). 

Guinea pigs received 19 or 64 mg/kg/day BEHP in their food for 1 year. There were no 

treatment related'toxic effects, however both dose groups had increased liver weights. An 

uncertainty factor of 1,000 was applied to the LOAEL of 19 mg/kg/day to obtain the RfD. The 

confidence level in this RfD is medium. The chronic inhalation RfD for this compound is not 

available at this time (EPA, 1991). 

4 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"B2" - a probable human carcinogen (sufficient animal evidence, inadequatelno human 

evidence). The oral slope factor for BEHP is 1.4E-2 mg/kg/day-' (EPA, 1991), and has been 

shown to produce liver tumors in an animal model (NTP, 1982). A quantitative estimate of 

carcinogenic risk from inhalation exposure is not available (EPA, 1991). 

Benzo&)fluoranthene 

No RfDs were found in either IRIS or HEAST. 
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The EPA weight of evidence classification for the carcinogenicity of this compound is 

"B2" - a probable human carcinogen (sufficient animal evidence, inadequatelno human evidence) 

(EPA, 1991). No oral slope factor for benzo(b)fluoranthene has been established, however this 

compound has been shown to produce lung and thorax carcinomas, lung adenomas and skin 

tumors in animal models (Deutsch-Wenzel et al., 1983; LaVoie et al., 1987; Lacassagne et al., 

1963). Current EPA guidance suggests the use of an oral slope factor of 11.5 mg/kg/day-l and 

an inhalation slope factor of 6.1 mg/kg/day-'. These values are derived from experimental data 

utilizing benzo(a)pyrene as the test compound. 

d 

Benzofi) fluoranthene 

No RfDs were found in either IIUS or HEAST. 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"B2" - a probable human carcinogen (sufficient animal evidence, inadequatelno human evidence) 

@PA, 1991). No oral slope factor for benzoQfluoranthene has been established, however this 

compound has been shown to produce lung and thorax carcinomas, lung adenomas and skin 

*4 

tumors in animal models (Deutsch-Wenzel et al., 1983; LaVoie et al., 1982, 1987; Van Duuren 

et al., 1966). Current EPA guidance suggests the use of an oral slope factor of 11.5 

mg/kg/day-' and an inhalation slope factor of 6.1 mg/kg/day-'. These values are derived from 

experimental data utilizing benzo(a)pyrene as the test compound. 

Benzo(ahvrene 

No RfDs were found in either IRIS or HEAST. 
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The EPA weight of evidence classification for the carcinogenicity of this compound is 

"B2" - a probable human carcinogen (sufficient animal evidence, inadequateho human evidence) 

' 

e 
(EPA, 1991). Benzo(a)pyrene has been shown to produce lung and stomach cancer in animal 

models (Neal and Rigdon, 1967; Feron et al., 1973; Kobayashi, 1975; Rigdon and Neal, 1966, 

1969; Thyssen et al., 1981). The oral and inhalation slope factors for benzo(a)pyrene have been 

withdrawn by EPA. As an interim measure, the withdrawn values have been recommended for 
t: 

use by EPA. These values are 11.5 and 6.1 mg/kg/day-' for the oral and inhalation routes, 

respectively. 

Indeno(l.2.3-cd)pvrene 

No RfDs were found in either IRIS or HEAST. 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

"B2" - a probable human carcinogen (sufficient animal evidence, inadequateho human evidence) 

(EPA, 1991). No oral slope factor for indeno(l,2,3-cd)pyrene has been established, however 

this compound has been shown to produce lung and skin tumors in animal models 

(Deutsch-Wenzel et al., 1983; Lacassagne et al. , 1963; Hoffman and Wynder, 1966; Rice et al. , 

1985a, 1986). Current EPA guidance suggests the use of an oral slope factor of 11.5 

mg/kg/day-' and an inhalation slope factor of 6.1 mg/kg/day-'. These values are derived from 

experimental data utilizing benzo(a)pyrene as the test compound. 

'd 

Benzo(ghi)perylene 

No RfDs were found in either IRIS or HEAST. 
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The EPA weight of evidence classification for the carcinogenicity of this compound is ’ 

‘d “D” - not classifiable as to human carcinogenicity @PA, 1991). 

PESTICIDES/PCBs 

4.4’ -DDT 

The chronic oral RfD for 4,4’-DDT is 5E-04 mg/kg/day @PA, 1991) and is based on 

a subchronic feeding study in rats (Laug et al., 1950). Rats received 0, 1, 5 ,  10, or 50 mg/kg 

4,4’-DDT in their food for 15 - 27 weeks. The LO= was 0.25 mg/kg/day (5 mg/kg diet) and 

the critical effects seen were histopathological effects to the liver. An uncertainty factor of 100 

was applied to the NOAEL of 0.05 mg/kg/day (1 mg/kg diet) to obtain the RfD. The 

confidence level in this RfD is medium. 

The EPA weight of evidence classification for the carcinogenicity of this compound is 

“B2” - a probable human carcinogen (sufficient animal evidence, inadequateho human d 

evidence). This compound has been shown to produce liver tumors in mice and rats. The oral 

slope factor for 4,4’-DDT is 3.4E-01 mg/kg/d” @PA, 1991) and is based upon studies by 

Turusov et al., 1973; Terracini et al., 1973; Thorpe and Walker, 1973; Tomatis and TUNSOV, 

1975; Cabral et al., 1982; and Rossi et al., 1977. On the basis of route-to-route extrapolation, 

the inhalation ‘slope factor for 4,4’-DDT has been set at 3.4E-01 mg/kg/day (9.7E-5 ug/m3) 

(EPA, 1991a). 

PCBs 

No RfD was found in IRIS or HEAST. 
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. The EPA weight of evidence classification for the carcinogenicity of this compound is 

"B2" - probable human carcinogen (sufficient animal evidence, inadequateho human evidence 

(EPA, 1991). PCBs have been shown to produce liver tumors in rats and mice (Kimbrough et 

al., 1975; NCI, 1978; Norback and Weltman, 1985; It0 et al., 1973). An oral slope factor of 

7.7 mg/kg/day has been established (EPA, 1990) based on the study by Norback and Weltman 

(1985). A quantitative estimate of carcinogenic risk from inhalation exposure is not available 

* 

i/ 

@PA, 1991). 
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TABLEB.1-1 
SUMMARY OFTOXICITYVALUES ASSOCWTED WITH NONCARCINOGENIC-SUBCHRONIC EFFECTS: ORAL 

~~"llllll"llllllllllllllllllllllllllllllllllllllllllllllll 

COMPOUND NAME 
II 
II ]I-----------------------. 

I~ALUMINUM 
I~ANTIMONY 
llARSENlC 
(IBARNM 
I~CADMIUM 
~ I C H R O M I U M  (taai) 
~~CHROMIUMIII 
I ~ C H R O M I U M V I  
I~COBALT 
I~COPPER 
l l L m  I~MANGANESE 
I~MERCURY 
I~SELENIUM 
~ITHALLIUM 
~IVANADILIM 
~ICYANIDE 
I~BORON 
I ~ N I O B I U M  
I ITITAN IUM 
1  ZIRCONIUM 
I~FLUORIDE 
II 
 CHLOROMETHANE 
 ACETONE 

IFHLOROFORM 
 BUTA AN ONE 
~RIMLOROFXHENE 
!\BENZENE 
] ~ETRACHLOROETHENE 

IWYLENE (taal) 

'u ll INORGANICS 

llBERYLLlUM 

IINICKEL 

IISILVER 

llZlNC 

)I!jTRONTIUM 

11 VOLATLLEORGANICS 

]]METHYLENE CHLORIDE 

IlCARBON DISVLFIDE 
~II~-DICHLORF~THENE (taal) 

~ IIl.l,l-TRICHLORO)?I'HANE 

IPOLUENE 
JIETH YLBENZENE 

II 

J~-CHLOROPHENOL 

~ ( N A P ~ L E N E  E 

$:NITROPHENOL 

~PENTACHLOROPHP~OL 
~IPHENANTHRENE 
I~ANTHRACENE 

I ~ P Y R E N E  
I~BUTYLBENZYLPHTHALATE 
I ICHRYSENE 

11 BASE NEmRAL I ACIDS 
IIPHENOL 

IlBENZOICAClD 
J~2,J-DICHMROPHENOL 

1 p-CHLO RO-3 -ME?HYLPHENOL 
Ip.4.5-TRICHLOROPHENOL 

' 4-DINITROTOLUENE 

I I D I - n - B l T n P H U T E  
IIFLUORANTHENE 

1 [BENZO(a)ANTHRACENE 

Ilbis(2-ETHYLHEXYL)PHTHALATE 
11 BENZO( b)FLUO RANTHEN E 
I IBENZO(k)FLUORANlHENE 
IIBENZO(a]PYRENE 

IIBENZO(g,h,i)PERYLENE 
11 INDENO(U,3-cd)PYRENE 

PESTICIDES/ PCBS 
II 
II 
II44-DDT 
IIAROCLOR-1248 

11111111111111111111llll 
SUBCHRONIC 

NA 
4E-04 
I E-03 
5E-02 
5E-03 
NA 

1 E+01 
2E-02 

4E-02 
NA 

NA 
1 E-01 
3E-04 
2E-02 

3E-03 
7E-04 
7E-03 
2E-01 
2E-02 
9E-02 

NA 

NA 
NA 
NA 
NA 
6E-02 

NA 
6E-02 
1 E+OO 
1 E-01 
1 E-01 
IE-02 
5E-01 
9E-01 

NA 
NA 

1E-01 
2E+00 
1 E+OO 
4E+00 

6E-01 
5E-03 
4E+00 
3E-03 
4E-02 
2E+00 
1E+00 

NA 

NA 
3E-02 

3E+00 

4E-01 
3E-01 

1E+00 

2E+00 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

2E-02 

5E-04 
NA 
NA 
NA 

11111111111111111111lll~ 

llllllllllllllllllllIl 
:ONFIDENCE 

LEVEL --------- 

High 

l1l11l11l11l1111111lI 

11111111111111111111lllllllllllllllllllllllllllllllltlllllllllllltllllllllllllll 
CRITICAL 

EFFECT 

Reduced life span,aItcred blood chemistry 
Kcrat& and hyperpigmentation 

Increased blood prrssure 
None obcrved 

Hcpatotaxidty 

Local GI hitation 

No effect 
Kidney effects 

Decreased body and organ wci&t 

Argyria 
nmadSGOTandserum LDHlevtlsaIopecia 

None observed 
Anemia 

Weight loss, thyroid bfects,myclin degeneration 
Testicular atrophy 

. Not defined 

Dental and Bkdetal fluorosis 

Liva toxicity 
a m a d  k r  and kidnyweighte,ucphrot&dty 

Fetal toxicity, malformation 
Decreased hematocrit and hemoglobin 

Liver lesions 
Fetotoxicity 

. Hepatotoxicity 

Hepatotoxicity 
Changes in liver and kidney weight 

Hepatotoxicty, nephrotoicity 
None obselved 

Reduced fetal bodyweight 
Reproductive effects 

Irritation, malaise 
Immune function 

Decreased body weight gain 
Deaeasein weight gain 

Hepatotoxiciy and kidney effects 

Fetotoxicity 

No otserved effects 
Mortality 

Nephropathy, liver weight changes, 
Reanal effects 

Effects on body weight gain,testcs,livcr 

lncreasedrelative liver weight 

11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

NNIRIS 
Water-? 

NARIEAST 
WatcrREAST 
WatcrRIEAST 
NAiHEAST 

NARIEAST 
3c~~pat io~lMEASI  

OralMEAST 
DiaMEAST 
NAMEAST 

WaterMEAST 
ThcrapeuticMEAST 

Diet/HEAST 
D i e W S T  

NNIRIS, 
NAlIRlS 
N ~ I R I S  
NNIRIS. 

W a t d R l S  

NA/IRIS,HEAST 
WatcrMEAST 

GavageMEAST 
InhalationRIEAST 
GavagelHEAST 

H W T  
HEAST 
HEAST 

NfUHEAST 
NAIHEAST 

GavageiH EAST 
HEAST 

OralMEAST 
HEAST 

Gavage/H EAST 
Water/HEAST 
Diet/HEAST 

WateriHEAST 
GavagefH EAST 

Orall? 
Diet/IRIS 

NA/HEAST 
Gavage/HEAST 

NAIHEA!X- 
GavagefHEAST 

D i e t W T  
&VagC/HEAST 
GavagcMEAST 

DietfHEAST 
NNHEAST 
NAiHEAST 
Diet/HEAST 
NAMEAST 
NAHEAST 
NMEAST 
NARiEAST 
NNHEAST 

NAHEAST 

'1111111111111111111llllllllllllllll 
UNCERTAINTY'AND II 
rIODlFYING FACrORSll 

UF=10rn 
UF=l 

UF=iOO 
UF=loO 

UF-100 
UF=lOO 

UF=NA 

UF=I 
UF-10rn 
UF=300 

UF=2 
UF=300 
UF=lOO 
UF=lO 

UF=500 
UF=<OO 

UF=1 

UF=IOO 
UF=100 
UF=100 
UF=300 
UF=IOOO 
UFrlOO 
UF=100 

UF=100 
UF=100 
UF=lOO 
UF=lOO 

UF=IOO 
UF=lOOO 

UF=1 
UF=IOO 
UF=1000 
UF=lOO 
UF=lOO 

UF=lOO 

UF=bO 
UF=lOO 
UF=%O 
UF=%O 
UF=700 

NA:Not available 



TABLE 8.1-2 
SUMMARY OF TOXICINVALUES ASSOCLKTED WlTH NONCARCINOGENIC-SUBCHRONIC EFFECTS: INWUATlON 

11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
,UBCHRONICFSC I I 

NA i 
4.00E-04 I 
1.00E-03 I 
l.00E-03 I 
5.00E-03 I 
1.OOE-03 I 

5.71E-06 I 
5.71E-06 I 
NA I 

NA I 
NA I 
NA I 

2.00E-02 I 
NA I 
NA I 
NA I 
7.00E-03 I 
2.00E-01 I 
2.00E-02 I 

NA I 
NA 1 
NA I 
NA I 
NA I 
NA I 

I 
I 

NA I 
9.0OE-01 1 
NA I 
3.00E-03 I 
NA I 
NA I 
9.00E-01 I 

NA I 
NA I 
NA I 
6.0OE-01 I 
3.00E-01 I 
9.00E-02 I 

I 
I 

NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
3.00EM0 1 
1.00E+00 I 
4.00E-01 I 
3.00E-01 I 
2.00EMO I 
NA I 
NA I 
2.00E-02 I 
NA I 
NA I 
NA I 
NA I 
NA I 

I 
I 

5.00E-04 I 
NA I 
NA I 
NA I 

l.OOE-04 1 
9.00E-06 I 

3.00€+00 I 

4.00E-02 I 

Faotodcty 

Nasal mucma ampby 
N d  m11cocI 8Uophy 

Increased prcvalance of respiralmy dkeate and p p m u o r  dkturbanco 
Nenrotoldcity 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I " .  
I 
I 
I 
I 
I 

Myelin degeneration 

Faal toxicty 

CNS 
Hepatotoxicity 

CNS effecis. eyu and nose irritatbn 
Dsvalopmsntd toxicity 

CNS effects, eyus and no& irritation 

Liwrleaonr 
i 
I 
I 
I 
I 

I 
HEAST 1 

I 
I 
I 

H E M  I 
H m  I 

- 1  
NARlEAST I 
NAIHEAST I 

)cfupatimal/HEAST i 
>csopational/HEAST I 

I 
NAEEAST 
NAIREAST 
NAIHEAST 

IwHEAsT 
NNHEAST 
NA/HEAST 
NAIHEAST 
wHE.AsT 
NAIHEAST 

NA/HEAsp 
HEAST 

NAIHEAST 
HEAST 

NARIEAST 

HEAST 
H E M  

NAc-mm 
NARfEAsT 
NA/HEAST 
HEAST 
H U S T  
H m  

NAlHEAm 
NAlHEAm 
NAIHEAST 
NA/HEAST 

N M A S T  
NAIHEAST 
NNHEAST 
NAMEAST 
NA/HEAsr 
NAlHEAST 

NAMEAST 
WHEASP 

NNHEAST 
NNHEAST 
NA/HEAsp 
NAJHEAST 
NA/HEAST 

-1s 
NAIHEAST 

UF-100 

UF=S 
UF-30 

UF=B(IO 
UF-30 

UF-100 

UF4000 

UFplOO 
UF=lOO 

UF=lOO 
UF-3M 
UF=foO 

loo  

NA Not Available 
a : The oral Rid was used men an inhalation mlue was not awiable 
Inhalation RFC for Ctuomiwn Vi is used for Chromium 111 



TABLE 5.1-3 
SUMMARY OF TOXICITYVALUES ASSOCIATED WITH NONCARCINOGENIC-CHRONIC EFFECTS: ORAL 

NA 
4.00E-04 
1.00E-03 
7.00E-02 
5.00E-03 
1.00E-03 
NA 
I.OOE+W 
5.00E-03 
NA 

4.00E-02 
NA 
1.00E-01 
3.00E-04 
2.00E-02 
5.M)E-03 
3.00E-03 
7.00E-05 
7.00E-03 
2.00E-01 
2.00E-02 
9.00E-02 
NA 
NA 
NA 
NA 

6.00E-02 

NA 
6.00E-02 
1.00E-01 
1.00E-01 
1.00E-02 
1.00E-02 
WOE-02 
9.00E-02 
NA 
NA 

1.00E-02 
2.OOE-01 
1.00E-01 
2.00E+00 

6.00E-01 
5.00E-03 
4.00E+00 
3.00E-03 
4.00E-03 

1.OOE-01 
NA 

NA 
NA 

3.00E-02 
NA 

3.00E-01 
1.00E-01 
4.00E-02 
3.00E-02 
2.00E-01 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

2.00E-02 

5.00E-04 
NA 
NA 
NA 

llllllllllllllllllllllll 

111111111l1111111111 
C!ONFl!XNcI 

LEVEL - - - - - - - - 

LOW 

Medlurn 
LOW 
Hlgh 

LOW 
LOW 

Medlum 

Medlum 
Medlum 

Medium 
Medium 

High 

Medium 
LOW 

Medium 

Medium 
Medium 
Medium 

Medlurn 
Medium 

LOW 
Medium 

LOW 
LOW 

Medium 
LOW 

LOW 

Medlurn 

LOW 
LOW 
LOW 
LOW 
LOW 

Medium 

Medium 

11111111111111111111 

11ll1111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllll 

Longevity,Hood glucose and choIestcro1 

None obsxvd 
None otscmd 

Proteinuria 

Hepatotcrdcity 
No effects cbgnrcd 

Lccal GI initation 
N e u r o W d  effects 

CNS effects 
Kidneyeffects 

Wuccdbcdy and organ aright 
QinicaI selcncsis 

Argyria 
IncnasedSGOTandscrumLDHImWopecia 

None o k w d  
Anemia 

Weight Ioss,thyoid effectqmyelin &generation 
~ulmonary edema and hemorrhage in the aheolu 

Kcratcsis and ~ g m c n t a t i o n  

Dental andskcletal fluorosis 

Liva toxicity 
I d  liver and kidneyweight 

Fetal toxicity 
Deara4cd hematocrit a d  hemglobin 

Fatiy cysts formation in liver 
Fetotmkity 

Noad- effect 

Hcpatotoxicity,wight gain 
Changes in liva and kidncy aeights 

Liva and kidney tadcity 
H ~ a c t k i & & r c a s e d  bodyurighijncreased 

/ 

Rcduccdfetal bodyweight 
Reprcduc~vc effects 

Changed tryprcrnsititity resp3nsc 
D e c d b o d y w i g h t  gain 

Livu and kidney pathology 

Liva and kidney pathology 

No okmed  effects 
I d  mortality 

Ncphropthy,changcs in liver wigh t  hematology 
Kidncyeffccts 

Effectsonbodyweightgain, testes,Iiir,kidncy 

I n c r e d  relative liver wight 

Liver lcions 

11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllll 

11111111111111111111lllllllllllll 
ORAL 

NAIIRIS, 
WaternRIS, 

WaternRIS. 
DictnRIS, 

IRIS 
WatdIRIS ' 

DictHEAST 
WatcrnRIS 

W I R I S ;  * 
NAkEAsc 

OralRIEAST 
DiCUHEAST 

DietnRIS 
OraVIRIs,- . . 

D i C t R E E l l s T  
WaterMEAST 

Thcrap.iHEAsr 
DictnRIS 

occupati0navIR1s 
NAIIRIS 
NAIIRIS, 
NAIIRIS 
NMIRIS, 

NA/IRI$. 
DietnRIS, 

Water/IRB 

GavagenRlS 
IRIS 

OraUIRIS, 
WatcrnRIS 

GavageMEAST 
EWIRIS, 

Diet/IRIS 
NAIIRIS- 
NAIIRI$' 

DictnRIS 
NAIIRIS; 

hvage/IRIS. . 
DietlIRIS 

GavagenRIS 
GatmgenRIs . 

DictnRIS, 
NAIIRIS, 
NAIIRIS 
DietARE 
WIRIS; 
WIRIS,! 
NAfIRIS,- 
WIRIS, - - 
WIRIS, . - 

11111111111111111111I 
JNCSRTAINT 

FACRXS -------- 

1Mo 
1 
3 

1m 
10 

1mO 
6w 

1 
1MO 
300 
3 
2 

3om 
i m  
10 
100 
16100.0C 

1 

i m  
loo0 
1oD 

3om, 
1 O M  
loo0 
lux) 

1M 
1MO 
1 O M  
loo 

100 
10m 

1 
loo 
1m 

1000 

100 

3000 
1000 
3mo 
30m 
lo00 

1000 

100 

~11111111111111111111 

11111111111111111l 
MODIFYIN( 
FACTORS ------- 

1 

1 
1 
1 

.l 

1 

1 
1 

6 
1 

1 

1 
1 
1 

1 

1 

1 
1 
1 
1 

1 
1 
1 
1 

1 

1 

1 
1 
1 
1 
1 

1 

1 

11111111111111111 
NA:Not available 
(a) -Value dwlvedfrom data far Gamma-Chlordane. 
(b) - Value derived from data for Endosulfan (a mixture of Endosultan I and 11) \d 



f f  COMPOUNDNAME i 

TABLE 8.1-4 
SUMMARY OF TOXICITY VALUES ASSOCUTED WITH NONCARaNOGENC-CHRONIC EFFECTS: INHALATION 

C R I l l c M  I RFDBMIY iROMCRFD I I 
(=mw) I -L I 

I 

I SOURCE UHALATION I CQ(PIDBNCE I 
EFFECT 

I NAIIRIS,. 
NA I I 

I 
1.00E-03 I I 
1.00E-04 I I 
5.00E-03 I I 
1.00E-03 I I 

I 
I 

5.71E-07 I I 
NA I 

5.71E-07 I 

Faotoxicky 

Nasal mucaa ahupby 
Naal m w m  auophy 

I HEAST 
I 

I NA I 
I NA I 
I NA I 

1.00E-04 I Medium 
9.00E-06 I I 

I 

CNS dfecrr I NAARIS, .__ 
Neluotoaicity 

I Increased prcvalanoe ofrapiratay direasc aad ppymmotor dhturbancu 1 OaupatimaUIRIS I OanptioIuUHEAST 
I NAARIS, 
I N M R I S  NA i 

NA I 
NA I 
NA I 

7.00E-03 I 
2.00E-01 I 
2.00E-02 I 

- N A  I 
NA I 
NA I 
NA I 
NA I 
NA I 

I 
I 

NA I 
9.0OE-01 I 
NA I 

3.00E-03 I 
NA I 
NA I 

NA I 
NA I 
NA I 

6.00E-01 I 
3.00E-01 I 
9.00E-02 I 

9.00E-02 I 
3.00E-01 I 

I 
I 

NA I 
NA I 
NA I 
NA I 
NA I 
NA I 
NA I 

NA I 
3.00E-01 I 
1.00E-01 I 
4.00E-02 I 
3.00E-02 I 
2.00E-01 I 
NA I 
NA I 

2.00E-02 I 
NA I 
NA I 
NA I 
NA I 
NA I 

I 
I 

4.00E-03 I 

E I 

5.00E-04 I 
NA I 
NA 
NA 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 

I 

Myelin degeneraticn 

Nons obrsrwd 

Faal toxicky 

CNS 
Hepatotoxicity 

CNS effects. eyes and nose irritation 
hwlopmsntd tavicity 

CNS sffsce. eysr and no10 imtanon 

... . . I.; 

Liur  Isdons 

WlRIS.' 
UIIRIS 
U/IRIS,- 
GUIRIS. 
w 1 s ;  
w I s ,  

yA/IRIs, 
HEAST 

NAARIS.. 
HEAST 

N.qmls--- 
W R I S  --- 

HEAST 
HEAST 

NA/IRIS. 
NAIIRIS. * 

NAARIS, 
H E M  

IRIS 
HE.AST 

NAIIRIS. 
NNIRIS. 
NAARIS. 
NAlIRlS 

NAIIRIS,. - 
NNIRIS. 
NAlIRlS, 
NNIRIS 
NMRIS. 
NMRIS,  

NAARIS, 
NAIIRIS. 

NNIRIS. 
NNIRIS.. 
NAIIRIS,. 
NNIRIS. 
NAlIRlS 

NAnRIS. 
NNIRIS 
NAIIRIS. 

1 

F-Rs I 
llllllllllllllllllll 

11111111111111111111lllllllllllllllllllll 
I II 

m R s  II 

II 
II 
I I  

C6RT- I HOQIPnNG 11 

11111111111111111 II 

two 

300 
300 

300 
30 

io0 

1 w o  

1 wo 
lo00 

100 
m 
100 

I 

I 
I 
I 
I 
I 
I 1 w  
I 
I 

NA: Not Available 
a : me ora Rfd was used when an  inhelation wlue was not available 
lnhaltion RFC for Chromium VI used for Chromium (total) 



TABLE 8.1 -5 
S U M W O F  TOXICITYVALUES ASSOCIATED WITH CARCINOGENIC EFFECTS: O W  

DietlIRlS 
11111111111111111111lllll!lllllll 

i 
NA 
NA 
1.75Et M) 
NA 
4.30E+00 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.30E-0: 
7.50E-0: 
NA 
NA 
NA 

6.10E-0: 
NA 
NA 
1.lOE-O: 
2.90E-0: 
5.10E-0: 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6.80E-C 
1.20E-( 
NA 
NA 
NA 
NA 
NA 
NA 
1.15E+( 
1.15E+I 
1.40E-I 
1.15E+I 
1.15E+I 
1.15E+' 
1.15E+ 
NA 

11111111111111111111 
EIGHT-OF 
EVIDENCE 
CLASS 

,_------- 

D 

A 

82 

D 
D 
82 
D 
D 

D 
D 

D 

C 
82 
D 

82 
D 
D 
82 
A 
82 
D 
D 
D 

D 

D 

82 
82 
D 
D 
D 
D 
D 
C 
82 
82 
82 
82 
82 
82 
82 
D 

82 

Rmal tumors 

Kidneytumors 

Liva 
Leukemia 
Liva 

Liver, mammary gland 
Hepatocellular adenoma, car&omas,phcochrom~Ytom~ 

Leukemia 
Liver, lung, ski 

Malignant lymphoma 
Liver 

Lung, tho- 
Lung, thorax, slun 

Stomach, lung 
LUng, Sldn 

I Liver tumor 

WIRIS 
W I R I S  

W I R E  

W R I S  
NFnRlS 
W I R I S  
NFnRIS 
WIRE. 
NAlIRIS 

W I R I S  
NMIRIS 
W I R I S  
WIRIS 
W I R E  
W I R I S  
W I R E  
WIRIS 
NAIIRIS 
NAIIRIS 
NAlIRIS 

W I R I S  
WIRIS 

IRIS 

WatdRIS 

oravys ~ 

NA/IRIs. W I R I S  

I l h a I a t i O n M E A S T  
WatdRIS  

NAIIRIS WIRIS 

NAmIS. 

WIRE 
NAIIRIS 

W I R I S  

OccuptIondIRIS 

NAIIRIS 
W I R I S  
W I R I S  

NMRIS 
NMIRS 
WIRIS 

NMIRIS 

WIRIS 
NAIIRIS 

DietnRIS 
OraUIRIS 

W I R E  WIRE 

DietnRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 

W I R I S  

DietnRlS 

NRNot available 
(a) - Value derived from data lor benzo(a)pyrene. 
(b) - Value derived from data for ArOCIOr-1260. u 



'd 

NAnRlS 
NMRIS ' 

NMRIS 
W R I S  
NAIIRIS, ' 

NMRIS, 
NMRIS 
W I R E  

W R I S .  
N M R F  
NMRE 
NAIIRIS 
W R L E  
NAilRC' 
W R I S  

WIRIS  

IRIS 

IRIS 
IRIS 

IRIS 
IRIS 

I n h a l a t i o m  
IRIS 

NMRIS 

TABLE 8.1 -6 
SUMMARYOF TOXICITYVALUES ASSOCIATED WITH CARCINOGENIC EFFECTS: INHALATION 

IRIS,HEMT 
NMRIS 
NAlIRIS 
NAIIRIS . 

11111111111111111111lllllllll 

I SXIPEFACTOR WEIGH"-@- 
I INHAIAnON I EVIDENCE I TYPE OF I I  11  COMPOUND^ (MGIKGIwy)-l 1 CLASSIFICATION I CANCER 

I INORGANICS 

I 
NA 

8.40E+00 
6.3 1 
NA 
NA 

NA 

E E - O '  I 
E l  

N A I  

NA 
NA 

N A I  
NA 

6.00E-03 1 
N A I  
N A I  

1.70E-02 I 
2.90E-02 I 

NA 

NA i 
NA 
N A I  

N A I  

N A I  

N A I  

N A I  

N A I  
NA 

NA 

NA 1 
NA 

NA 

NA 
6.1 OE+OO 
6.10E+00 I 
6.10E+00 I 
6.10E+W I 
6.10E+00 I 
6.10E+00 I 

N A I  

N A I  
I 
1 

NA I 
NA 
NA I 

! 

A 

82 
Bl 

A 
D 
D 
82 
D 
D 
A 
D 
D 

D 

C 
82 
D 

82 
D 
D 
82 
A 
82 
D 
D 
D 

D 

D 

D 

82 
82 
D 
D 
D 
D 
D 
C 
82 
82 
82 
82 
02 
82 
02 
D 

82 

Respiratory Tract 

L w  
 tory l h c t  

i 
I 
I 

Liver 

Liver, mammary 

Liver, lung, ski 
Malignant lymphoma 

Lung, thorax, skin 
Lung, thorax, acin 

RcspiratoIy tract,stomach 
Lung, skin 

SOURCE 
11111111111111111111lllllllllll 

W R I S  
OccupationaUIRIS 
W R I S ,  
NMRIS, 
W R I S  I 

W R I S  
W R I S  .' 
OccupatiopalARTS 
NMRIS 
IMRIS 
WIRE 
WIRE 
WIRE 
WIRE 
WIRE 
WIRIS 
W R I S  
M R I S  
W R I S  
M R I S  

Ihalat iOnMEAST 
IRIS 

W R I S  . I  

W I R E  .- 
W I R E  

1Rb 
W R I S  
W R I S  

)ccuputionaUIR% 
mAsT 

W I R E  
W R I S  
W R I S  

mhr 

u NA: Not Available 
a : The oral RM was used when an inhalation value was not avaliable 



APPENDIX C 

UNCERTAINTY ASSESSMENT 



11111111111111111111lllllllllllllllllllllllllllllll 
II 
II 
II 11 

CHEMICAL 

II INORGANICS 
IWUMINUM 
IhNTIMONY 
I MSENIC 
I IBARIUM 
~IBERYLLIUM 
~PADMIUM 
1 (CHROMIUM 111 

I POBALT 

( W A D  

I IMERCURY 
I VANADIUM 
I D N C  
I KYANIDE 

I [FLUORIDE 
II 

I PHROMIUM VI 

I POPPER 

I JMANGANESE 

IlNICKEL 

IlBORON 

11 VOLATILE ORGANICS 
I PHLOROMETHANE 
111 2- DICHLCRETHENE (total) 
1 ~RICHLOROETHENE 
I I  
11 BASE NEUTRAL/ACIDS 

I Ibis(2-ETHYLHEXYL)PHTHALATETE 

NA: Not Applicable 

I IDI- n- BUTYLPHALATE 

l1111111111111111111lllllllllllllllllllllllllllllll 

11111111111111111111l 

(mgfltglday) 

INTAKE 
NONCANCER) 

-----__-- 

8.8E-04 
3.OE-06 
6.8E- 07 
5.7E-06 
4.9E-07 
1.5E-07 
1.7E-04 
1.1E-09 
1.2E-06 
8.5E-06 
1.3E-06 
5.1E-05 
4.2E-07 
1.2E-05 
1.lE-04 
2.1 E-05 
2.1E-07 
1.6E-05 
2.OE-08 

1.5E-07 
4.9E-08 
5.5E-08 

2.OE-08 
3.9E-08 

'111111111111111111111 

TABLE C. 1 - 1 
UNCERTAINTY ANALYSIS 

INGESTION OF CHEMICALS IN SURFACE WATER 
SCENARIO 1 - Trespassing (Current) 

i11111111111111111 11111111111111111111ll 

(mg/kg/day) I (ma) _____---I 
I 

INTAKE I CONC.IN 
(CANCER) I WA'QR 

44.80 7.5E-05 I 
2.5E-07 I 0.15 
5.8E-08 
4.9E-07 
4.2E-08 
1.3E-08 
1.4E-05 
9.1E-11 
1 .OE-07 
7.2E - 07 
l.lE-07 
4.3E-06 
3.6E-08 
1 .OE-06 
9.6E-06 
1.8E-06 
1.8E-08 
1.4E-06 
1.7E-09 

1.3E-08 
4.2E-09 
4.7E-09 

1.7E-09 
3.4E-09 

illlllllllllllllll 

0.035 
0.29 

0.025 
0.0076 

8.52 
0.000054 

0.062 
0.43 

0.065 
2.59 

0.021 
0.62 
5.70 
1.07 

0.01 1 
0.83 

0.0010 

0.0077 
0.0025 
0.0028 

0.001 0 
0.0020 

1111111111111111111 

11111111111111111111 111111111111111111 
RATE I TIME 

-_------_I -_----- 

CONTACT IEXPOSURE 

( m l h )  I (hr/day) 

I 
I 

0.05 I 
0.05 I 1 
0.05 I 1 
0.05 I 1 
0.05 I 1 
0.05 I 1 
0.05 I 1 
0.05 I 1 
0.05 I 1 
0.05 I 1 
0.05 I 1 
0.05 I 1 
0.05 I 1 
0.05 I 1 
0.05 I 1 
0.05 I 1 
0.05 I 1 
0.05 I 1 
0.05 I 1 

I 
I 

0.05 I 
0.05 I 1 
0.05 I 1 

I 

1 

1 0.05 I 
0.05 I 1 

I 

1111111111111111111 

(days/year) 

EXPOSURE 
WQUENCY 

--------- 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

- 7  
7 
7 
7 
7 
7 
7 

7 
7 
7 

7 
7 

11111111111111111 
EXPOSURE 
DURATION 

(years) -------- 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 

6 
6 

111111111111111111 

I I I I I I I I I I I I I 

or@ 

BODY 
WEIGHT 

____-- 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 

49 
49 

- 49 

49 
49 

1111111111111 

l l l l l l l l l l l l l l l l l l l l  

(days) 

AVG. TIME 
'ONCANCER) 

--------. 

2190 
21 90 
21 90 
2190 
21 90 
21 90 
21 90 
21 90 
21 90 
21 90 
21 90 
21 90 
21 90 
21 90 
2190 
2190 
21 90 
21 90 
21 90 

21 90 
21 90 
21 90 

21 90 
2190 

1111111111111111111 

11111111111111l I I  
CANCER) II 

(days) II 
I I  
II 

LVG. TIME 11 

------- 

25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 [I 

I I  
II 

25550 11 
25550 11 
25550 11 

I I  
I I  

1111111111111111 I I  

25550 11 
25550 11 



(. 

TABLE C.1-2 
UNCERTAINTY ANALYSIS 
CANCER RISK ESTIMATES 

SCENARIO 1 - Trespassing (Current) 

II  I ICHEMICAL I TOTAL 11 
TYPE OF I SFBASIS/ I SPeClFIC IPATHWAY 11 

I (mgkplaay) I ABSORPTION I (m&@day)-l I EVIDENCE I CANCER I SOURCE I RISK I RISK 11 
3E-07 11 

ICHRONICDALYI CDI I I I 
CHEMICAL I IhTAKE(CD1) I ADJUSTeD FOR I SP I WEIGHT OF I II 

I I  
I 1  
II lllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111llllll  II 11111111111111111111llllll11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll lllllllllllllllll II 
(IEXPOSURE PATHWAY: INCIDENTIALINGESTION OF CHEMICALS IN SURFACE WATER 
II 11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll I I  11111111111111111111llllll II  1111111111111111111111111111111111111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll1llllllllllllllllllllllllllllIIIIIIIIII1IIIII~11111111111111111111ll11111111111111111 II 

II I 1E-07 11 
2E-07 11 

I 
Skin I IRIS 

INORGANICS I I I I I 
I 5.8E-08 I NO I 1.75€+00 I A I I1 

~ R S E N I C  
I ~ E R Y  LLIUM I 4.2E-08 I NO I 4.30E+00 I 82 I 
~ILEAD I l.lE-071 NO I NA I 82 I Renal tumora I OraVIRIS I NA 11 

I I I I 
Kidney I InhaIabdHEAST I 2E-10 11 I 

II I 
(1 VOIATILEORGANICS I I I I 
~~TRICHLOROETHENE 1 4.7E-091 NO I l.lOE-02 I 82 I Liver I OavagelHEAST I 5E-!1 11 
I I  I I I I I 
11 BASENEUIRALlAClDS I I I I I 

I WaternRIS gross tumors, all sites combined 

I I I I  
I I II 

I I II 
I I I  I 

llCHLOROMETHANE I 1.3E-08 I No 1 1.30E-02 I C I 

I 5E-11 11 Liver I IRIS Ilbis(2-ETHYLHEXYL)PHTHALA.'E I 3.4E-09 NO I 1.40E-02 I 82 I 

NA: Not Applicable 



II INORGANICS 
~ ~ U M I N U M  

~ I B A R I U M  
~~BERYLL~UM 
 CADMIUM 
~FHROMIUMIII 
~ ~ H R O M I U M V I  
~KODALT 
l(C0PPW 
WEAD  M MANGANESE 
  MERCURY 
 NICKEL 
~ISELENIUM 
( ~ I L V E R  
~ A N A D I U M  

 BORON 
~ I N I O D I U M  
I ~ A N I U M  
  ZIRCONIUM 
I1 
Y b C m N E  

I ~ - B U T A N O N E  
I~IRICHLCROETHENE 
~(DENZENE 
I ~ E I R A C H L O R O E T H E N E  
~ ~ L U E N E  
~JEIHYLBENZENE 
~ ~ E N E  (total) 
II 
~ I P H E N O L  
 NAPHTHALENE 
~ I I - N ~ O P H E N O L  
 PENTACHLOROPHENOL 
//PHENANTHRENE 
~ ~ N T H R A C E N E  

~IFLUORANTHENE 
~ I P Y R E N E  
((BUMDENZYLPHTHAUTE 

IPINC 

llSTRONTIUM 

VOLATILE ORGANICS 

((CARBON DISULFIDE 
I~I,Z-DICHLORETHENE (total) 

11 BASENEWTRAL/ACIDS 

llDENZOIC ACID 

IIZI-DINITROTOLUENE 

IlDl- n- BUMPHALATE 

I ~ D E N Z O ( ~ ) A N T H R A C E N E  i 
~LHRYSENE I 
(Ibii(2-ETHYLHEXYL)PHTHALATE I 
IlDENZO(b)FLUORANTHENE 
llBENZO(lr)FLUORAmEi+E 1 

I 

(IDENZO(.)PYRENE I 
III(ENZO@,h.i)PWYLENE I 

I 
PCBS I 

II 
I1 

IIINDEN0(1,23-cd)PYRENE I 

lmOCLOR-1248 
lhROCLOR-IZS4 

NA 
NA 
NA 
NA 
NA 

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

3.7s-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

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

4.4s-OB 
3.52f-OB 

11111111111111111111llll~ 
LBSORBED DoS€ 

(CANCEX) 
(m&dday) ____-__--_ 

NA 
NA 
NA 
NA 
NA 

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

2.4cE- 1 C 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

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

2.87E-09 
2.26-09 
O . o b + 0 0  

11111111111111111111llll 

111111111111111 
OILCONC 

(mbllrs) 

28159.5 
5.1 
2.4 

257.6 
15.4 

0.95273 
252.3 

2.5 
6.9 

32.7 
118.9 

1158.7 
0.10 
837.0 

1.5 
1.6 

3383.1 
168.8 
108.1 
184.0 
160.3 
285.0 

NA 

NA 
NA 
NA 
NA 
0.0040 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

0.21 

0.085 

1.9 
1.5 

NA 
il11111111111111 

TABLEC.2-1 
UNCERTAINTY ANALYSIS 

DERMAL CONTACT WITH CHEMICALS IN SOIL 
SCENARIO 2 - Indudrial (Current) ' 

I111111111111111111 
.ONVWSIOti 

FA- 
:1E-6k&g) 

1E-OB 
1E-OB 
1E-08 
1E-OB 
E-08 
1E-OB 
1E-OB 
1E-08 
1E-OB 
1E-OB 
1E-OB 
1E-OB 
1E-OB 
1E-OB 
lf-06 
1E-OB 
1E-06 
1E-OB 
1E-OB 
1E-OB 
1E-06 
1E-OB 
E-08 

1E-OB 
1E-06 
1E-OB 
1E-OB 
1E-06 
E - O B  
1E-06 
1E-OB 
1E-OB 
1E-08 

1E-08 
1E-OB 
1E-08 
1E-06 
1E-OB 
1E-08 
1E-08 
1 E ~ 0 6  
1E-OB 
1E-OB 
1E-08 
1E-OB 
1E-OB 
1E-OB 
1E-08 
1E-06 
1E-08 
1E-06 
1E-OB 
1E-06 

1E-06 
1E-06 
1E-08 

111111111111111111 

0.2 i 
0.2 I 
0.2 I 

0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 

I 
I 

0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 

I 
I 

0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 
0.2 I 

I 
I 

0.2 I 
0.2 I 

0.2 
0.2 I 

0.2 
0.2 I 

250 I 
250 I 
250 I 

250 gi 
250 I 
250 I 
250 I 
250 
250 I 
250 I 
250 1 
250 I 
250 I 
233 I 

250 I 
250 I 
250 I 

I 
I 

:E f 

:E I z I 
250 I 
250 I 
250 I 
250 I 
250 I 

250 I 

I 
I 

250 I 
250 I 
250 I 
250 I 
250 I 
250 I 
250 I 
250 I 
250 I 
250 I 
250 I 
250 I 
250 I 
250 I 
250 I 
250 I 
250 I 
250 
250 I 
250 I 

I 
I 

250 I 
250 I 

4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 

0.2 i 0.008 j 250 4.5 
11111111111111111111ll11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllll111111111111111111 

1111111111111 
BODY 
NEIffHT 

Pg) 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 

1111111111111 

25550 ii 
zx6o II 
25550 11 
25550 I 
25550 ]I 
25550 I 
25550 
25550 [I 
25550 
25550 I] 
25550 I 
25550 
25550 11 
25550 11 

25550 11 
25550 11 
25550 11 
25550 II 

II 
I1 

25550 11 

25550 
25550 11 
25550 (1 
25550 11 
25550 I 
25550 1 
25550 11 

II 
I1 

25550 11 
25550 I( 
25550 11 
25550 11 
25550 11 
25550 I 
25550 11 
25550 11 
25550 11 
25550 11 
25550 
25550 11 
25550 11 
25550 I 
25550 I1 
25550 11 
25550 11 
25550 11 

25550 I 
25550 11 



TABLE C.2-2 
UNCERTAINTY ANALYSIS 

INGESTION OF CHEMICALS IN SOIL 
SCENARIO 2 - Indurlrial (Cutrent) 

11111111111111111111llllllllllllllllllllllllllllllllllll' 
II ii CHEMICAL 
II . . . . . . . . . . . . . . . . . . . . . . .  

INORGANICS 
11\LUMiNuM 

 BARIUM 
~KADMIUM 
~FHROMIUMIII 
~ ~ H R O M I U M  VI 

l!ANTIMONY 
IMSENIC 

l(BERYLL1UM 

IFOBALT 
l p o P P w  
IjLEAD ~IMANGANESE 

~ ~ E L E N I U M  
~ ~ I L V E R  
( ~ A N A D I U M  
l W C  
 BORON 
IINIOBIUM 
~ ~ I T A N I U M  
((ZIRCONIUM 

I ~ C E T O N E  

112-BUTANONE 
(~UCHLCROETHENE 
 BENZENE 
~~ZIRACHLOROETHENE 
~ ~ I L U E N E  
I~ETXYLBENZ~UE 
( ~ E N E  (total) 
II 
 PHENOL 
(INAPHTHALENE 
IILI-DINITROTOLUENE 
 PENTACHLOROPHENOL 
~~PHENANTRENE 
I ~ N T H R A C E N E  
IIVLUORANTHENE 
((PYRENE 
I(HWTYLDENZYIPHTHALATE 
J~BENZO(~)ANTHRACENE 
~ ~ H R Y S E N E  

llMERCURY 
IINICKEL 

lpTRONTWM 

I) V0LATK.E ORGANICS 

IPARBON DISWLPIDE 
I(I,2-DICHLORETHENE (total) 

(1 BASENEWtRAL/ACIDS 

((BENZOIC ACID 

JJ4-NlTROPIIENOL 

[[Dl -n -BUTW,PHALATE 

~~b~r(2 -ETHYLHEXYL)PHAlATE 
(IRENZO(b)FLUORANTHENE 
IIRENZO(k)FLUORAKMENE 

lllNDENO(1.23 -sd)PYRENE 
IlRENZO(p.h,t)PERYLENE 

I(BENZO(~)PYRENE 

FCB'S 
II 
I1 
I (ARCCLOR - I248 
llAROCLOR-1254 
l!ARC€LOR-l2Kl 
111l1111111111111111llllllllllllllllllllllllllllllllllll 
.I* .#-.A....,:A-kL 

(m@ddv) 

1.26-02 
2.46-06 
1.19-OB 
1.2s-04 
7.54E-06 
4.68-07 
1.23304 
1.2E-06 
3.37E-06 
1.6cE-05 
5.62E-05 
5.6s-04 
5.11E-08 
4.1E-04 
7.31E-07 
7.9s-07 
1.68-03 
8.28-05 
5.29-05 
9.06-05 
7.M-05 
1.3EE-04 
O.ME+OO 

O.ME+OO 
0.06+00 
O.ME+W 
0 .06  + 00 
1.96E-09 
0 .06  + 00 
o.ME+oo 
0 .06  + 00 
o.ocE+oo 
o.ocE+oo 

0.06+ 00 
o.ocE+oo 
o.ocE+oo 
0 .06  + 00 
o.ocE+oo 
0 .06  + 00 
o.ooE+oo 
o.oc€+w 
1.08-07 
o.oc€ + 00 
0.06 + 00 
o.ocE+oo 
o.ocE+oo 
0 . O E  + 00 
4.16-08 
o.oa+oo 
o.ocE+oo 
o.ocE+oo 
o.oaE+oo 
0 .06  + 00 

9.36-07 
7.m-07 
o.oc€+oo 

11111111111111111111lllll 

11111111111111111111lllll 
INTAKB 

(CANCER) 
( m @ d d v )  ----------. 

8.2s-04 
1.66-07 
7.6s-06 
8.1CE-OB 
4.W-07 
3 . a - 0 6  
7.99-06 
7.86-06 
2.17E -07 
1.09-06 
3.74E-06 
3 .H-05  
3.2EE-09 
26s-05 
4.7cE-08 
5.1E-08 
1.08-04 
5.31E-OB 
3.4cE-08 
5.74-06 
5.w-OB 
8.9EE-OB 
O . M E + M )  

O.O6+oo 
O.ocf+OO 
O.CiE+W 
O . w E + O O  
1.26- 10 
o.ocE+oo 
o.oc€+oo 
0.06 + 00 
O.Oa+oO 
o.ocE+oo 

O.ocE+oO 
O.ocE+OO 
o.oc€+oo 
o.ocE+w 
o.ocE+oo 
O.oQ+oO 
o.ocE+oo 
o.oc€+oo 
6.6oE-09 
o.ME+oo 
O.ocE+Ml 
o.ocE+oo 
O . O 6 + o o  
o.ocE+oo 
2.67E-09 
o.oQ+oo 
o.oc€+oo 
O.OE+W 
o.oc€+oo 
O . O E + o o  

5.96-08 
4.72Z-06 
O.oaE+W 

11111111111111111111lllll 

11111111111111111111I 
SOL CONC 

(mghs) -------_ 
26159.5 

5.1 
2.4 

257.6 
15.4 
1.0 

252.3 
2.5 
6.9 

32.7 
118.9 

1156.7 
0.10 

837.0 
1.5 
1.6 

3383.1 
168.8 
106.1 
164.0 
160.3 
265.0 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

0.0040 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

0.21 

0.085 

1.9 
1.5 

NA 
I11111111111111111111 

11111111111111111111I 
INGESION 

RAm 
( 4 4 2 ~ )  

.__----- - 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

50 
50 
50 

11111l111111111111l1I 

11111111111111111111llll 
CONVEXSION 

FAClKR 
( 1 B - 6 W d  ---------- 

1E-OB 
1E-OB 
1E-OB 
1E-OB 
1E-06 
1E-OB 
1E-OB 
1E-OB 
1E-OB 
1E-06 
1E-06 
1E-OB 
1E-OB 
1E-OB 
1E-06 
1E-06 
1E-OB 
1E-06 
1E-06 
1E-08 
1E-OB 
1E-OB 
1E-OB 

1E-OB 
1E-OB 
IE-OB 
1E-OB 
1E-06 
1E-OB 
1E-OB 
1E-OB 
1E-06 
1E-OB 

1E-OB 
1E-OB 
1E-OB 
1E-OB 
E - O B  
1E-OB 
E - O B  
E -08  
1E-OB 
1E-06 
1E-OB 
1E-06 
1E-OB 
1E-08 
1E-OB 
1E-OB 
1E-06 
1E-OB 
1E-OB 
1E-OB 

1E-06 
1E-OB 
1E-OB 

11111111111111111111llll 

250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

250 
250 
250 

l11111111111111111111lllllllllllllllll 
EXPOSURE I BODY 
DURATION I WEIOITT 

I 
4.5 I 
4.5 I 
4.5 I 
4.5 

4.5 
4.5 I 
4.5 I 
4.5 I 

4.5 I 

4.5 I 
4.5 I 

4.5 I 
4.5 I 
4.5 I 
4.5 I 
4.5 I 

4.5 

4.5 

4.5 

4.5 

4.5 I 

4.5 I ti 1 
4.5 I 
4.5 I 
4.5 I 
4.5 I 
4.5 I 
4.5 I 

I 
I 

4.5 I 
4.5 I 
4.5 I 
4.5 I 
4.5 I 
4.5 I 
4.5 I 
4.5 I 
4.5 [ 
4.5 I 
4.5 I 
4.5 I 

4.5 I 
4.5 I 
4.5 I 
4.5 I 
4.5 I 

I 

4.5 

4.5 
4.5 I 

i 
4.5 I 
4.5 I 
4.5 I 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 

70 
70 
70 
70 

70 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

7a 

70 

70 

7c 
70 
70 

11111111111111111111lllllllll 
IVFBAOINQ TIME 

(NONCANCER) 
( 4 V )  ____-------- 

1643 
1643 
1643 
1643 
1643 
1643 
1643 
1643 
1643 
1643 
1643 
1643 

' 1643 
1643 
1643 
1643 
1643 
1643 
1643 
1643 
1643 
1643 
1643 

1643 
1643 
1643 
1643 
1643 
1643 
1643 
1643 
1643 
1643 

' 1643 
1643 
1643 
1643 
1643 
1643 
1643 
1643 
1643 
1643 
1643 
1643 
1643 
1643 
1843 
1643 
1643 
1643 
1643 
1643 

1643 
1643 
1643 

11111111111111111111lllllllll 

(CANCW) 
(day) -----__--__ 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

25550 
25550 
25550 

11111111111111111111llllllll 





11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
II 
II 

I CHRONIC DAILY 
CHEMICAL I INTAm(CD1) 

I I  

I1 INORGANlCS 
((ARSENIC 
I ~BERYLLNM 
IlLEAD 
I 1  )I VOLA'IILEORGANICS 
I WCHLOROETHENE 
 BENZENE 
I ~TFWHLOROETHENE 
I I  11 BASENEUIRALIACIDS 

li". PENTACHLOROPHENOL 
I lBENZO(a)AN'IHRACENE 

I Ibis(2-ETHYLHEXYL)PHTHALAT 
~~BENZO(b)FLUORANTHENE 
IIBEi+ZO(k)FLUORANTHENE 
1 (BEi+ZO(a)PYRENE 

4-DINITROTOLUENE 

((CHRYSENE 

(CNDENO(1,2,3-cd)PYRENE 

PCBS 
II 
II 1 W C U O R  - 1248 
I hRO(z0R-1254 
j b o c L O R -  1260 
11111111111111111111llllllllllllllllllllllllllllllll 
NA Not Applicable 

7.7E-08 
4.8E-07 
3.7E-06 

1.3E-10 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
o.oE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2.7E-09 

6.OE-08 
4.7E-08 
o.oE+oo 

11111111111111111111llllll 

TABLE C.2-4 
UNCERTAINTY ANALYSIS 
CANCER RISK ESTIMATES 

SCENARIO 2 - Industrial (Current) 

11111111111111111111llllll11111111111111111111lllll11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111lllllllllll 11111111111111111111lllllllllllllllllllllll 

ABSORPTION I (m&gIday)-l I EVIDENCE I CANCFR I SOURce 
11111111111111111111llllll11111111111111111111lllll11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111lllllllllll 

CHEMIC& TOTAL I 1 SPECIFIC 1 PATHWAY It TYPE OF I SFBASSI 
CDI I I 

ADJUSEDPOR I SF (WEIGHTOF I 
: CHEMICPLS IN SOIL 3E-06 I I  
11111111111111111111llllll 

No 
No 
No 

No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 

11111111111111111111llllll 

i .75~+00 i 

I 
I 

4iEE+00 I 
1.lOE-02 I 
2.9OE-02 I 
5.10E-02 I 

I 
I 

1.2oE-01 I 
6.8OE-01 I 
1.15E+01 I 
1.1 5E+01 
1.40E-02 I 
1.15E+01 I 
1.15E+01 
1.15E+01 I 
1.15E+01 I 

I 
I 

7.70E+00 I 
7.70E+OO I 

A 
I32 
82 

82 
A 
82 

82 
82 
82 
82 
82 
82 
82 
82 
82 

11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllll 11111111111111111111llllllllll 
Skin I IRIS 

gross tumors, all sites combined I Water/IRIS 
Renal tumors I Oral/IRIS 

I 
Liver 

Leukemia 
' Liver 

Gavage/HEAST I OccupationaVIRIS 
I GavagelHEAST 

i 

I 
.I 

Liver, mammary gland I Diet/lRIS 
-Iepatocellular ademma, carcinomas,pheochromI OraVIRIS 

Liver, lung, skin I IRIS 
Malignant lymphoma I IRIS 

Liver I IRIS 
Lung, thorax, skin 
Lung, thorax, skin 

Stomach, lung 
Lung, skin 

Liver 
111111111111111ll1l1lllllllllllllllllllllllllllllllllllllllllllllllllllll 

i IRIS 
I IRIS 

I 
I 
I 

' 11111111111111111111llllllllll 

IRIS I IRIS 

I D i e m s  

11111111111111111 
1 E-07 
2E-06 
NA 

1E-12 
NA 
NA 

NA 
NA 
NA 
NA 
4E- 11 
NA 
NA 
NA 
NA 

5E-07 
4E-07 
NA 

1111111111111111l 



TABLE C.3-1D 
UNCERTAINTY ANALYSIS 

INGESTION OF CHEMICALS IN DEEP GROUND WATER 
SCENARIO 3-Residential (Current) 

II 11111111111111111111lllllllllllllllllllllllllllllll II1111111111111111111IIII II11111111111111111111lll III111111II111111111111 II11111111111111111111I II11111111111111111111I 11111111111111111111llllllllllllll III11111111111111I11111 III11111IlI11111111 II 
II 
II 
II I (mg/kg/day) I (mg/kg/day) I (mgfliter) I (liter/day) I ( d a w )  I (Years) I 0%) I ADULT(days) I (days) II 
11 - -_ - -_ - - - -______- . I  __-______-I -------___I _--------I -___-_---I ---------I -----.I -------I ---------I ------- II 

I I I I II I II 

I INTAKE I INTAKE I CONCIN I INGESTION I EXPOSURE I ED I BODY I AVG.TIME IAVG.TIMEI/ 
CHEMICAL I NONCANCER I CANCER I WATER I RATE IFREQUENCY I I WIEGHT INONCANCER I CANCER 11 

3285 I 25550 11 
3285 I 25550 11 
3285 I 25550 11 
3285 I 25550 11 
3285 I 25550 11  
3285 I 25550 11 
3285 I 25550 11 
3285 I 25550 11 
3285 I 25550 11 
3285 I 25550 11 
3285 I 25550 11 
3285 I 25550 11 
3285 I 25550 11  
3285 I 25550 11 
3285 I 25550 11 
3285 I 25550 11 
3285 I 25550 11 
3285 I 25550 11 
3285 I 25550 11 
3285 I 25550 11 
3285 I 25550 11 
3285 I 25550 11 

350 I 9 1  70 I 
70 I 
70 I 

I  BARIUM I 9.72E-03 I 1.25E-03 I 0.51 I 1.4 I 350 I 9 1  70 I 
 BERYLLIUM I 2.17E-04 I 2.79E-05 I 0.011 I 1.4 I 350 I 9 1  70 I 
I \CADMIUM I o.OOE+OO I 0.00E+00 I NA I 1.4 I 350 I 9 1  70 I 

70 I 
 C CHROMIUM VI I 2.68E-02 I 3.45E-03 I 1.40 I 1.4 I 350 I 9 1  70 I 
I (COBALT I 8.40E-04 I 1.08E-04 I 0.044 I 1.4 I 350 I 9 1  70 I 
 COPPER I 7.23E-04 I 9.30E-05 I 0.038 I 1.4 I 350 I 9 1  70 I 
I I 4.68E-04 I 6.02E-05 I 0.024 I 1.4 I ' 350 I 9 1  70 I 
I ~MANGANE~E I 3.38E-03 I 4.34E-04 I 0.18 I 1.4 I 350 I 9 1  70 I 
I  MERCURY I 1.88E-05 I 2.42E-06 I 0.0010 I 1.4 I 350 I 9 1  70 I 
 NICKEL I 1.67E-04 I 2.15E-05 I 0.0087 I 1.4 I 350 I 9 1  70 I 

70 I 
 SILVER I 9.78E-05 I 1.26E-05 I 0.0051 I 1.4 I 350 I 9 1  70 I 
I  VANADIUM 1 3.84E-02 I 4.93E-03 I 2.00 I 1.4 I 350 I 9 1  70 I 
I  ZINC I 1.25E-03 I 1.61E-04 I 0.065 I 1.4 I 350 I 9 1  70 I 
IICYANIDE I 1.19E-03 I 1.53E-04 I 0.062 I 1.4 I 350 I 9 1  70 I 
(IBORON I 3.03E-03 I 3.90E-04 I 0.16 I 1.4 I 350 I 9 1  70 I 
I  STRONTIUM I 6.10E-03 I 7.84E-04 I 0.32 I 1.4 I 350 I 9 1  70 I 
I  TITANIUM I 6.23E-03 I 8.01E-04 I 0.33 I 1.4 I 350 I 9 1  70 I 
II I I I I I I I I I II 

I I I I II 
350 I 9 1  70 I 

I 11 VOLATILEORGANICS I I I 

I ~ETRACHLOROETHENE 1.92E-05 I 2.47E-06 I 0.0010 I 1.4 I 350 I 9 1  70 I 
II I I I I I I I I I II 

I I I I II 
350 I 9 1  70 I 

I 11 BASENEUTRAL/ACIDS I I I 
II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II11111111111111111111lll II11111111111111II111111I IIIIIIIIIIIIIIIIIIIIIII IIIIII11111IIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIII 11111111111111111111llllllllllllll IIIIIIIIIIIIIIIIIIIIIII 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I  

I 
1.4 I 99.40 I INORGANICS I I I 

I 1.91E+00 I 2.45E-01 I I  ALUMINUM 
[[ANTIMONY I 4.10E-02 I 5.28E-03 I 2.14 I 1.4 I 350 I 9 1  
I /ARSENIC I 6.75E-03 I 8.68E-04 I 0.35 I 1.4 I 350 I 9 1  

 CHROMIUM 111 I 1.93E-I-00 I 2.48E-01 I 100.60 I 1.4 I 350 I 9 1  

 SELENIUM I 2.49E-03 I 3.21E-04 I 0.13 I 1.4 I 350 I 9 1  

3285 I 25550 11 
3285 I 25550 11 

I 
1.4 I 0.070 I I ITRICHLOROETHENE I 1.34E-03 I 1.73E-04 I 

3285 I 25550 11 
I 

1.4 I 0.0040 I IIbis(2-ETHYLHEXYL)PHTHALATE I 7.67E-05 I 9.86E-06 I 

NA: Not Applicable 



TABLE C.3-2D 
UNCERTAINTY ANALYSIS 

INHALATION OF AIRBORNE (VAPOR PHASE) CHEMICALS FROM DEEP GROUNDWATER 
SCENARIO 3-Residential (Current) 

11111111111111111111lllllllllllllllllllllllllllllll11111111111111111111llll11111111111111111111llll11111111111111111111llll 11111111111111111111llll11111111111111111111 l l l l l l l l l l l l l l l l l l l l l l  llllllllllllllllllllll111111111111111111111111111111111111llll11111111111111111111ll I 1  
II 
II 
II I (mg/kg/da~) I ( m a d d a y )  I (mdm3) I (m3hour) I (hourslday) I (days&) I (yeam) I (kg) I (days) I (days) 11 

II 11 -----------------.I ----------I ----------I ----------I ------_--_I -___----I -- ------- 1 ---------I ------I ----------I --- ------ 
I I I I I I  I I 

0.625 I 15 I 
11 VOLATILEORGANICS I I I 

I ~IETRACHLOROETHENE I 3.85E-04 I 4.95E-05 I 0.0030 I 0.625 I 15 I 
II I I I I I I I I I I I I  

I I i I I I  I I 
0.625 I 15 I 

11 BASENEUTRALlACIDS I I I 
11111111111111111111lllllllllllllllllllllllllllllll llllllllllllllllllllllll11111111111111111111llll11111111111111111111llll11111111111111111111llll IIIIIIIIIIIIIIIIIIII 11111111111111111111ll11111111111111111111ll 11111111111111111111llllllllllllllllllll l l l l l l l l l l l l l l l l l l l l l l  I I  

I INTAKE ADULT( INTAKE ADULT1 CONC. IN I INHALATION I EXPOSURE I EXPCSURE I I BODY I AVG.TIME I AVG.TIME 11 
CHEMICAZ, I NONCANCER I CANCER I AIR I RATE I TIME lFREQUENCY I ED I WEGHT I NONCAN'CER I CANCER 11 

3285 I 25550 11 
3285 I 25550 11 

350 I 9 1  701 
350 I 9 1  701 

350 I 9 1  701 

I 
0.210 I 

I 
0.012 I 

I /IXICHLOROETHENE I 2.70E-02 1 3.47E-03 I 

3285 I 25550 11 IIbis(2-ETHYLHEXYL)PHTHALATE I 1.54E-03 I 1.98E-04 I 
NA: Not Applicable 



11111111111111111111lllllllllllllllllllll 
I1 ii CHEMICAL 
II 11 - - _ _ _ _ _ _  ------ 
((ALUMINUM 
 ANTIMONY 
 A ARSENIC 
 A BARIUM 
I  BERYLLIUM 
I [CADMIUM 

 CHROMIUM VI 
1 JCOBALT 

IlLWD I ~ ~ W G A N E S E  
1  MERCURY 
IJNICKEL 

11 INORGANICS 

IICHROMIUM Ill 

llCOPPER 

I ISELENIUM 
IlSILVER 
I IVANADIUM 
IlZINC 
 CYAN ANI DE 
(IBORON 
IISTRONTIUM 

II 
IPlTANlUM 

11 VOLATILE ORGANICS 
I PRICHLOROETHENE 
I PETRACHLOROETHENE 

I( RASE NEUTRAL I ACIDS 
I Ibis( 2-ETHYLHEXYL)PHTHA 

II 

11111111111111111111lllllllllllllllllllll 
NA: Not Applicable 

2.49E-03 
5.36E-05 
8.82E-06 
1.27E-05 
2.83E-07 
0.00Ei00 
2.52E-03 
3.51E-05 
l.lOE-06 
9.45E-07 
6.12E-07 
4.41E-06 
2.46E-08 
2.18E-07 
3.26E-06 
1.28E-07 
5.0 1 E-05 
1.63E-06 
1.56E-06 
3.96E-06 
7.97E-06 
8.15E-06 

1.75E-06 
2.5lE-08 

1 .OO E - 07 
11111111111111111111llll 

TABLE C.3-3D 
UNCERTAINTY ANALYSIS 

DERMAL CONTACT WITH CHEMICALS IN DEEP GROUNDWATER 
SCENARIO 3-Residential (Current) 

11111111111111111111lllllllllllllllllllllllll 
#SORBED DOSE I CONC. IN 

CANCER 1 WATER 
(m&%day) I ( m @ 4  _-------_--I -----_-. 

I 
3.20E-04 I 99.40 
6.90E-06 I 2.14 
1.13E-06 I 0.35 
1.63E-06 I 0.51 
3.64E-08 I 0.011 
0.00Et00 I NA 
3.24E-04 I 100.60 
4.51E-06 I 1.40 
1.41E-07 I 0.044 
1.21E-07 I 0.038 
7.86E-08 I 0.024 
5.67E-07 I 0.18 
3.16E-09 I 0.0010 
2.80E-08 I 0.0087 
4.19E-07 I 0.13 
1.64E-08 I 0.0051 
6.44E-06 I 2.00 
2.10E-07 I 0.065 
2.00E-07 I 0.062 
5.09E-07 I 0.16 
1.02E-06 I 0.32 
1.05E-06 1 0.33 

I 
I 

I 
I 

2.26E-07 I 0.070 
3.22E-09 I 0.0010 

1.29E-08 I 0.0040 
illllllllllllllllllllliilllllllllllllllilllill 

11111111111111111111 
;KIN SURFACE 

AREA 
(cmMvent) --------- 

18150 
18150 
18150 
18150 
18150 
18150 
18150 
18150 
18150 
18150 
18150 
18150 
18150 
18150 
18150 
18150 
18150 
18150 
18150 
18150 
18150 
18150 

18 150 
18150 

18150 
11111111111111111111 

llillllllllllllllllltlllllllllllllllllli 
DERMAL I EXPOSURE 

'ERMEABILITYI 
( cmk)  I 

I -  
I 

---------. 
8.4E-04 I 
8.4E-04 I 
8.4E-04 I 
8.4E-04 I 
8.4E-04 I 
8.4E-04 I 
8.4E-04 I 
8.4E-04 I 
8.4E-04 I 
8.4E-04 I 
8.4E-04 I 
8.4E-04 I 
8.4E-04 I 
8.4E-04 I 
8.4E-04 I 
8.4E-04 I 
8.4E-04 I 
8.4E-04 I 
8.4E-04 I 
8.4E-04 I 
8.4E-04 I 
8.4E-04 I 

I 

TIME 
(WdaY) ._-_---. 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 

I 

I 
I 

11111111111111111111llllllllllllllllllll 

8.4E-04 I 0.12 
8.4E-04 1 0.12 

8.4E-04 I 0.12 

'11111111111111111111lllllllllllllllll 
EXPOSURE I EXPOSURE 
?REQUENCYI DURATION 
( d w h w )  I bears) --------I ---_---_ 

I 
350 I 9 
350 I 9 
350 I 9 
350 I 9 
350 I 9 
350 I 9 
350 I 9 
350 I 9 
350 I 9 
350 I 9 
350 I 9 
350 I 9 
350 I 9 
350 I 9 
350 I 9 
350 I 9 
350 I 9 
350 I 9 
350 I 9 
350 I 9 
350 I 9 

9 350 I 

I 
I 

9 350 I 
350 I 9 

i 
I 

lllllllllllllllllllllllllllllllllllll 
9 350 I 

11111111111111111111~ 
CONVERSION 

FACTOR 
(Mm3) ___-----_ 

0.001 
0,001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

0.001 
0.001 

0.001 
11111111111111111111 

111111111111111 

(kg) 

BODY 
WIGHT 

------- 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 

70 
11111111111111 

lllllllllllllllllll 
AVO TIME 
iONCAhCER 

(days) _-------. 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 

3285 
3285 

3285 
I111111111111111111 

1111111111111111111 
CANCER 11 

(day4 I I  
I I  
I I  

AVG.TlME 11 

_--_-___ 
25550 11 
25550 11 
25550 11 
25550 11 . 
25550 11 
25550 11 
25550 11 
25550 11 . 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 ' 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 

II 
II 

11 
II 

1111111111111111111 

25550 11 
25550 11 

25550 11 







11111111111111111111llllllllllllllllllllllllllllll 11111111111111111111llllll11111111111111111111lllll 
II 
I 1  
II 

I CHRONIC DAILY I CDI 
CHEMICAL I INTAKE I ADJUSI'EDFOR 

iiis(2-ETHYLHEXYL)PHTHALATE I.~E-OFJ i NO 

llllllllllllllllllllllllllllllllllllllllllllllllll 11111111111111111111llllll11111111111111111111llllll 

IbRSENIC 

11 VOLATILE ORGANICS 
I 1  
J~RICHLOROETHENE 
I ~ETRKHLOROETHENE 
II 
11 BASE NEUTRALIACIDS 

llllllllllllllllllllllll11111111111111111111 lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

I 

I 
I 

2.3E-07 I NO 
3.2E-09 I NO 

I 
I 

l.lE-06 I NO 

11111111111111111111I 
SF 

( w W d a y ) - l  
llllllllllllllllUllI 

11111111111111111111I 
EEP GROUNC 

1.75Et00 

l . l O E - 0 2  
5.10E-02 

1.40E-02 

TABLE (2.3-6D 
UNCERTAINTY ANALYSIS 
CANCER RISK ESTIMATES 

SCENARIO 3- Residential (Current) 

11111111111111111 11111111111111111111ll l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l  llllllllllllllllllllllll11111111111111111111 I I I TOTAL I I  

11111111111111111 l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l  l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l  

TYPE OF I SF BASIS/ I CHEM. SPEC. I PATHWAY 11 NEIGHTOF I 
EVIDENCE I CANCER I SOURCE I RISK I RISK 11 

IATER 2 E - 0 6  II 

I 

A 

82 
82 

82 

l11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
Skin 

Liver 
Liver 

Liver 
i ii 

'11111111111111111111lllllllll11111111111111111111llll I I  
IRIS I 2 E - 1 0  11 



TABLE C.3-70 
UNCERTAINTY ANALYSIS 

CHFONIC HAZARD INDEX ESTIMATES 
SCENARIO 3-Resldentlal (Current) 

I ~ N T I M O N Y  
I ~ R S E N I C  
 BARIUM 
~~BERILLIUM 
 CADMIUM 
 CHROMIUM I I I  
((CHROMIUM VI 
 COBALT 
~ICOPPER 
(LEAD 
ID MANGANESE 
I ~ M E R C U R Y  
JINIMEL 
~ ~ E L E N I U M  
JJSILVER 
~JVANADIUM 

~ICYANIDE 
I ~ B O R O N  
~ ~ T R O N T I U M  

IlZlNC 

I 

I~RICHLOROETHENE I I ~ E T R A C H L O R O E T H E N E  
I 1  

i1"""'"" I 
11 VOLATLEORGANICS I 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4.1E-02 I 
8.6-03 I 
9.7E-03 I 
2.2E-04 I 
O.OE+OO I 
1.9€+00 I 
2.7E-02 I 
B.4E-04 I 
7.2E-04 I 
4.7E-04 I 
3.4E-03 I 
1.9E-05 I 
1.7E-04 I 
2.5E-03 I 
9.BE-05 I 
3.BE-02 I 
1.2E-03 I 
1.2E-03 I 
3.OE-03 I 
6.1E-03 I 
6.2E-03 I 

I 
I 

I 

1.3E-03 I 
1.9E-05 I 

NA 
4.00E-04 
1.00E-03 
7.OOE-02 
5.00E-03 
1.00E-03 

5.00E-03 

4.WE-02 

1.00E-01 
3.00E-04 
2.00E-02 
5.00E-03 
3.00E-03 
7.00E-03 
2.00E-01 
2.WE-02 
9.00E-02 

1 .ooE+ 00 

NA 

NA 

NA 
NA 

NA 
1.00E-02 

ii BASENEUTRAL/ACIDS i i i 
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111111ll' 
Ilbis(Z-ETHYL.HEXYL)PHTHALATE 7.7E-05 I NO 1 2.00E-02 

NA: Not Applicable 

LOW 

Medium 
Low 
High 
Low 
Low 

Medium 

Medium 
Medium 

Medium 
Medlum 

Medium 

i NMRIS i 
WatdIRlS I 

KeratoL and hyperpigmentation DicUHEAST I 
I WatdIRIS I None observed 

None obsuved I Watu/lRIS I 
I DieVlRIS I Proteinuria 

No effects obsaved I Watcr/IRIS I 
NNIRIS I 

!-oca1 GI irritation ! NNHEAST I 
Neurobehan'oral cffeccrr I NNlRlS / 

DieVIRIS I 
Kidney effects 1 OraVHEAST I 

Reduced body and organ wdght I DieVHEAST I 
Clinical sdcnosis I DicVIRIS I 

I OrallIRIS I 
None obsaved I Wata/HEAST I 

Anemia I TherapJHEAST I 
I Weight loss,thyoid effects,rnyelin degeneration I DieVIRIS I 
I Pulmonary edema and hemonhage in the alvedw I Oeeupationai/IRIS I 

I NNIRIS I 
NAARIS 

i I Longedty,blmd glucose and cholesterol 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

Hepatotoxicity I IRIS I 

CNS effects 

m Y i a  

I I I 
i i I N M R I S  I 

i 

i Hepatotoxicity.weight gain I Gavage/IRIS 
I 
I I 

1000 
1 
3 

100 
10 

lo00 
500 

1 
1000 

3 
2 

100 
10 
100 
1M) 

100 

i 
i 

i 
Inereasedrelative liver weight I DietARIS I 

i 
Medlum I 

111111111111111111 11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll111111111111111111 
1000 

1 

1 
1 
1 

1 

1 

1 
1 

5 
1 

1 

1 



( JLE C.3-1s 
UNC;t=r(TAINTY ANALYSIS 

INGESTION OF CHEMICALS IN SHALLOW GROUNDWATER 
SCENARIO 3-Residential (Current) 

l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l  

II INORGANICS 
 ALUMINUM 
 ANTIMONY 
 ARSENIC 

 BERYLLIUM 
 CADMIUM 
((CHROMIUM 111 
 CHROMIUM VI 
 COBALT 
((COPPER 
 LEAD 
I IMANGANESE 
( I M E R C U R Y  
 NICKEL 
 SELENIUM 
(ISILVER 
 VANADIUM 
 ZINC 
 CYAN ANI DE 
 BORON 
~ ~ S T R O N ~ U M  
( ~ I T A N I U M  

~(TRICHLOROETHENE 
J~ETRACHLOROETHENE 

I(BAR1UM 

I I  
( 1  VOLATILE ORGANICS 

I I  
11 BASE NEUTRAL I ACIDS 
llbis(2-ETHY LHEXYL)PHTHALATE 

I 
7.52E-01 I 
1.43E-02 I 
.66E-03 I 
.09E-02 I 
.48E-04 I 
.62E-03 I 
.53E-07 I 
.44E-04 I 

2.49E-03 I 
1.32E-03 I 
1.15E-02 I 
1.30E-05 I 
4.07E-03 I 

O.OOE+OO I 

O.OOE+OO I 
O.OOE+OO I 
2.45E+00 I 
2.07E-02 I 
5.06E-01 I 
2.82E-01 I 

2.86E-03 I 
O.OOE+OO I 

I 
I 

O.OOE+OO I 
O.OOE+OO I 

I 
I 

O.OOE+OO I 

9.67E-02 
O.OOE + 00 
1.84E-03 
2.14E-04 
1.41 E-03 
1.90E-05 
2.09E -04 
1.97E-08 
1.85E-05 
3.21 E-04 
1.70E-04 
1.47E-03 
1.68E-06 
5.23E -04 
O.OOE+OO 
O.OOE +00 
3.16E-01 
2.66E-03 
6.51 E-02 
3.62E - 02 
0 .OOE + 00 
3.67E -04 

O.OOE+OO 
O.OOE+OO 

0.00E+00 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l  
NA: Not Applicable 

l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l  I IIIIIIIIIIIIIIIIIIIIII I I I I I I I I I I I I I  I I  1111111111111111 

I 

NA I 
0.09 I 

39.2 I 

0.75 I 
0.57 I 

0.0077 I 
0.08 I 

0.000008 I 
0.008 
0.130 ] 
0.069 I 

0.6 I 
0.00068 I 

0.21 I 
NA I 
NA I 

1.1 I 

NA I 

I 
I 

NA I 
NA I 

I 
I 

128.0 I 

26.4 I 
14.7 I 

0.15 I 

1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 

1.4 

I 
350 I 
350 I 
350 I 
350 I 
350 I 
350 I 
350 I 
350 I 
350 I 
350 I 
350 I 
350 '1 
350 I 
350 I 
350 I 
350 I 
350 I 
350 I 
350 1 
350 I 
350 1 
350 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I I 
I I 
I . 350 I 
I 350 I 
I I 

I I 
I 350 I 

I 
9 1  
9 1  
9 1  
9 1  
9 1  
9 1  
9 1  
9 1  
9 1  
9 1  
9 1  
9 1  
9 1  
9 1  
9 1  
9 1  
9 1  
9 1  
9 1  
9 1  
9 1  
9 1  

9 1  
9 1  

9 1  

I 
I 

I 
I 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 

70 

11111111111111111111 
AVG. TIME 

NONCANCER 
ADULT (days) 
--------I 

3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 

3285 
3285 

3285 
l l l l l l l l l l l l l l l l l l l l  

1111111111111111 I I  

(days) I I  
II 
I I  

IVG. TIME 11 
CANCER 11 
------- 

25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 . 
25550 11 
25550 11 
25550 11  
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11  
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 

11 
I I  

I I  
I I  

1111111111111111 I1 

25550 11 
25550 11 

25550 11  



II 11111111111111111111llllllllllllllllllllllllllllllll 
II ii CHEMICAL 
II [I-- --- - - - - -- -- - --- 
II INORGANICS 
((ALUMINUM 
(IANTIMONY 
((ARSENIC 
 BARIUM 
[(BERYLLIUM 
 B CADMIUM 
I~CHROMIUM I I I  
JICHROMIUM VI 

IlLEAD 
~IMANGANES 
JJMERCURY 
IINICKEL 
II.SELENIUM 
~ L W R  
~IVANADIUM 

 BORON 

llCOBALT 
IICOPPER 

IlZlNC 
llCYANlDE 

(ISIRONTIUM 
[FITANIUM 

(1 VOLATILE ORGANICS 
I (?RICHLOROETHEN!?. 

I1 

(~ETRACHLOROETHENE 
I1 

llllllllllllllllllllllllllllllllllllllllllllllllllllll 

(1 BA.T NEUIRAL/AClDS 
Ilbis(2-ETHYLHEXYL)PHTbUA'IE 

NA: Not Applicable 

llllllllllllllllllllllllllll I1 llllllllllllllllllllllllllll 
4BSORED WSe I ABSORBED DOSE 

NONCANCER I 
(mf lg lday)  I 

1 -- --_________ 
9.55E-04 I 

1.82E-05 I 
2.11E-06 I 
1.39E-05 I 
1.88E-07 I 
2.06E-06 I 
1.95E-10 I 
1.83E-07 I 
3.17E-06 I 
1.68E-06 I 
1.46E-05 I 
1.66E-08 I 
5.17E-06 I 
0.00Et00 I 
0.00Et00 I 
3.12E-03 1 
2.636-05 I 
6.43E-04 I 
3.58E-04 I 

3.6315-06 I 

O.OOE+OO I 

0.00Et00 I 

CANCER 
(mgllrdday) .--__---- - 

1.23E-04 

2.34E-06 
2.72E-07 
1.79E-06 
2.4lE-08 
2.65E-07 
2.51 E-I  1 
2.35E-08 
4.07E-07 
2.16E-07 
I .87E-06 
2.13E-09 
6.64E-07 
O.OOE+ 00 
O.OOE+OO 
4.01E-04 
3.38E-06 
8.27E-05 
4.61 E-05 

0.00E+00 

O.OOE+OO 
4.67E-07 

0.00E+00 I 0.00Et00 
1111111111111111111lllllllll 11111111111111111111lllllillll 

TABLEC.3-2S 
UNCERTAINTY ANALYSIS 

DERMALCONTACT WITH CHEMICALS IN SHALLOW GROUNDWATER 
SCENARIO 3-Residential (Current) 

llllllllllllltlllll 
CONC IN 
WATER 
(mgAita) ------- 

39.20 

0.75 
0.09 
0.57 

0.0077 
0.08 

0.000008 
0.008 
0.13 

0.069 
0.60 

0.00068 
0.21 

rlA 

gA 
JA 

128.00 
1.1 

26.40 
14.70 

0.15 
I A  

JA 
IA 

IA 
111111111111111111 

I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 
18150 I 

I 
I 

I 
I 

18150 I 
18150 I 

18150 I 

I I 
8.4E-04 I 0.12 I 
8.4E-04 I 0.12 I 
8.4E-04 I 0.12 I 
8.4E-04 I 0.12 I 
8.4E-04 I 0.12 I 
8.4E-04 1 0.12 I 
8.4E-04 I 0.12 I 
8.4E-04 I 0.12 I 
8.4E-04 I 0.12 I 
8.4E-04 0.12 I 
8.4E-04 I 0.12 I 
8.4E-04 I 0.12 I 
8.4E-04 I 0.12 I 
8.4E-04 I 0.12 I 
8.4E-04 I 0.12 I 
8.4E-04 I 0.12 I 
8.4E-04 I 0.12 I 
8.4E-04 I 0.12 I 
8.4E-04 I 0.12 I 
8.4E-04 I 0.12 I 
8.4E-04 I 0.12 I 
8.4E-04 I 0.12 I 

I I 
I I 

8.4E-04 I 0.12 I 
8.4E-04 I 0.12 I 

I I 
I 

0.12 I 
I 

8.4E-04 I 

I 
3501 

350 I 
350 I 

350 I 
350 I 
350 I 
350 I 
350 1 
350 I 
350 I 
350 I 
350 I 
350 I 
350 I 
350 I 
350 I 
350 I 
350 I 
350 I 

350 I 
350 I 
350 I 

I 
I 

I 
I 

350 I 
350 I 

350 1 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 

9 

11111111111111111111ll 
X)NVERSION 
FACTOR 
Wc~em3) _-- ------ 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

0.001 
0.001 

0.001 
11111111111111111111ll 

I1111111111111111 

(kg) 

BODY 
WEIGHT 

------. 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
'70 

70 
1111111111111111l 

I11111111111111111111 

W Y S )  

AVG TIME 
i 0 N W C E R  

____---_ 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 

3285 
3285 

3285 
11111111111111111111 







1111111111111l1111/1llllllllllllllllllllllllllllllllll I I  11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
I I  
II 

IIIIIIIIIIIII11111111111111111111llllll111111111111111 II11111111111111111111llllllII11111111111111111111llllllIIIIIIIIIIII1111111111111 

I CHRONIC DAILY I CDI I 
CHEMICAL I INTAKE I ADJUSTEDFOR I RFD 

II I ( m g k d d v )  I A ~ ~ O R F n O N  1 (mghddv) 

IIMPOSURE PATHWAY INGESTION OF CHEMICALS IN SHALLOW GROUNDWAT 
iiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiii, 
II INORGANICS 
(WLUMINUM 
lbNTIMONY 
~WRSENIC 
~~BARILJM 
~~DERYLLIUM 
((CADMIUM 
 C CHROMIUM III 

I ~ O B A L T  
I ~ O P P E R  
ICEAD 
~JMANGANESE 
((MERCURY 
 NICKEL 
 SELENIUM 
 VANADIUM 

~ ~ Y A N I D E  
(IBORON 
 STRONTIUM 

I(C1iROMIUM VI 

IlSILVER 

llZlNC 

@TANUJM 

11 VOLATILE ORGANICS 
II 
J ~ I C H L O R O E T H E N E  
~ETRACHLOROETHENE 
I1 

1111111111111111111lllllllllllllllllllllllllllllllllll 

11 BASENEUTRAL/ACIDS 
Ilbii(2- ETHYLHEXYL)PHTHALATE 

NA: Not Applicable 

11111111111111111111llll 
7.5E-01 

1.4E-02 
1.7E-03 
l.lE-02 
1.5E-04 
1.6E-03 
1.5E-07 
1.4E-04 
2.5E-03 
1.3E-03 
1.1 E-02 
1.3E-05 
4.1E-03 

O.OE+W 

O.OE+W 
o.OE+W 
2.5€+00 
2.1E-02 
5.1E-01 
2.9E-01 

2.9E-03 
o.oEtOO 

O.OE+W 
o.OE+OO 

O.OE+W 
llllllllllllllllllllllll 

'11111111111111111111llll 
No 
No 
No 
No 
No 
No 
No 
NO 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
NO 
No 
No 
No 

No 
NO 

No 
11111111111111111111llll 

11111111111111111111ll 
NA 

4.00E-04 
1.00E-03 
7.WE-02 
5.00E-03 
1.00E-03 
l.WE+W 
5.00E-03 

4.00E-02 

1.WE-01 
3.WE-04 
2.WE-02 
5,WE-03 
3.00E-03 
7.WE-03 
2.WE-01 
2.WE-02 
9.00E-02 

NA 

NA 

NA 
NA 

NA 
1.WE-02 

2.00E-02 
11111111111111111111ll 

TABLE '2.3-5s 
UNCERTAINTY ANALYSIS 

CHRONIC HAZARD INDM ESTIMATES 
SCENARIO 3-Residential (Current) 

11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll1111111111111l11111lllllllllllillllllllllllllllllllllllllllllll11111111111111111111I 1111111111111111111 11111111111111111111lllllllllllllllllllll I I  I RFD I RFD I I I PATHWAY I TOTAL 11 
CRlTlCAL I BASIS/ I UNCERTAINTY I MODlFYINff I HAWRD I HAZARD I ~ P O S U R E l l  

LEVEL I EFPELT I SOURCE IADNSTMEN'TS I FAeMRS I QUOTlENTI lNDPX(H1) I HI 11 
I 

lONFIDENCE I 

1111111111111111111111111111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll II11111111111111111111lllllllllllllllllllllllllllllllllllllllll11111111111111111111I 1111111111111111111 l l l l l l l l ~ ~ ~ ~ ~ l l l ' l l l l ~ ~ ~ ~ l ~  

11111111111111111111 

LOW. 

Medlum 
Low 
Hlgh 
LOW 
Low 

Medlum 

Medium 
Medium 

Medium 
Medlum 

Medium 

Medium 
11111111111111111111 

11111111111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

LongeGty,Mood glucose and cholesterol 
Keratosis and bjppigmentation 

None observed 
None observed 

Protancnia 
Hepatotoxicity 

No effects observed 

Local GI irritation 
Neurobchacoral effects 

CNS effectr 
Kidney effects 

Reduced body and organ weight 
Clinical sdenosis 

Argyia 
None observed 

Anemia 
Weight ioss.thyrud cffects,myclin degeneration 

Pulmonary edema and hemorrhage in the alvedus 

Hepatotoxicity,weight gain 

Increased relative liver weight 
11111111111111111111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

I 
NAARIS I 

WatdIRIS I 
DieWHEAST I 
WaterfiRIS I 
WaterDRIS J 
DieUIRIS I 

IRIS I 
WatedIRIS I 
NNIRIS I 

NAMEAST I 
NAnRIS I 
DieflRIS I 

OralRIEAST I 
DieUHEAST I 

DieUIRIS I 
OraVIRIS I 

Water/HEAST 1 
Thcrap./HEAEX I 

DicUIRIS I 
OfcupationalflRlS I 

NMRIS I 
NMRlS I 

I 
I 

NNIRIS 1 
OavagelIRIS I 

I 

1000 
1 
3 

100 
10 
im 
500 

1 
1Mx) 
300 
3 
2 

100 
10 
100 
100 

100 

i 
DieUIRIS I 

~11111111111111111111lllllllllllllllllllllllll~~~llllllll 

1 

1 
1 
1 

1 

1 

1 
1 

5 
1 

1 

1 
I II 
I NA II 

111111111111111111 111111111ll11111111 II 



11111111111111111111llllllllllllllllllllllllllllllll 
II 
II 
II II------------------------- 

( ~ N T I M O N Y  

(BARIUM 

 CHROMIUM 111 
 CHROMIUM VI 
1 JCOBALT 

~ I L E A D  
 MANGANESE 
 MERCURY 
IJNICKEL 
 C SELENIUM 
~ ~ I L V E R  
~ A N A D I U M  

(BORON 
I ~ I T A N I U M  
I ~ZIRCONI UM 
I I  
IIMETHYLENE CHLORIDE 
I ~ C E T O N E  
~JCHLOROFORM 

(~TRACHLOROETHENE 
~ ~ O L U E N E  

 PHENOL 

JIPENTACHLOROPHENOL 
I ~ P H E N A N T H R E N E  
I ~ F L U O R A N T H E N E  
I IPYRENE 
1 p UTY LB ENZY LPHTHALATE 

CHEMICAL 

II INORGANICS 
IbLUMlNUM 

IbRSENIC 

((BERYLLIUM 

I ICOPPER 

IlZlNC 

1) VOLATILE ORGANICS 

1 WICHLOROETHENE 

I I  
( 1  BASE NEUTRAL/ACIDS 

I12,4,5 -TRICHLOROPHENOL 

I ID1 - n- BUTYLPHALATE 

lPENZO(a)ANTHRACENE 
IICHRYSENE 
(bis(2-ETHYLHEXYL)PHTHALATE 
I bENZO(b)FLUORANTHENE 
IlBENZO(k)FLUORANTHENE 
((BENZO(a)PYRENE 

11 PESTICIDES I PCB'S 
114.4-DDT 

I I  

I I11111!1!1111!1 II I I I I I I II II I I1111111 111111 111111111 -.. . I.._L,_ 

TABLE C.4-1 
UNCERTAINTY ANALYSIS 

INGESTION OF CHEMICALS IN SOIL 
SCENARIO 4 - Construction (Future) 

l11111111111111111111lllllllllllllllllllllllllllllllllllllll 1111111111111111111 
INTAKE I INTAKE I CONCIN I INGESTION 

qONCANCER I CANCER I SOIL I RATE 
(mflplday) -------- 
8.77E-03 
9.46E-06 
2.24E-06 
4.22E-05 
1.62E-06 
8.24E-05 
4.58E - 05 
5.97E-06 
7.43E-06 
2.22E- 05 
2.28E-04 
1.68E - 07 
2.22E-05 
9.93E -07 
2.42E-06 
5.23E-04 
3.43E-05 
4.20E - 05 
2.57E-04 
1.82E-04 

2.57E-07 
2.91 E -07 
5.05E-09 
6.85E - 09 
5.10E-09 
4.91E-09 

3.34E-07 
2.40E-06 
5.14E-07 
2.74E-07 
2.06E -06 
3.43E-07 
3.56E -07 
2.23E-07 
2.23E-07 
2.23E-07 
8.05E - 07 
3.53E-07 
1.29E-07 
1.13E-07 

5.3lE-05 
I I I I I I I I I I I I I I I I I I I 

I 
6.18E-05 I 
6.67E-08 I 
1.57E-08 I 
2.97E-07 I 
1.14E-08 I 
5.81E-07 I 
3.23E-07 I 
4.20E-08 I 
5.24E-08 I 
1.57E-07 I 
1.60E-06 I 

1.56E-07 I 
7.00E-09 I 
1.70E-08 I 
3.68E-06 I 
2.42E-07 I 
2.96E-07 I 
1.8lE-06 I 
1.28E-06 I 

1.18E-09 I 

I 
I 

1.81E-09 I 
2.05E-09 I 
3.56E-11 I 
4.82E-11 I 
3.60E-11 I 
3.46E-11 I 

I 
I 

2.35E-09 I 
1.69E-08 I 
3.62E-09 I 
1.93E-09 I 
1.45E-08 1 
2.42E-09 1 
2.51E-09 I 
1.57E-09 1 
1.57E-09 I 
1.57E-09 I 
5.67E-09 I 
2.49E-09 1 
9.06E-10 I 
7.97E-10 I 

I 
I 

3.74E-07 I 

5116.1 
5.5 
1.3 

24.6 
0.95 
48.1 
26.7 
3.5 
4.3 

13.0 
132.8 
0.10 
12.9 
0.58 

t.4 
304.9 

20.0 
24.5 

149.8 
106.1 

0.15 
0.17 

0.0029 
0.0040 
0.0030 
0.0029 

0.19 
1.40 
0.30 
0.16 
1.20 
0.20 
0.21 
0.13 
0.13 
0.13 
0.47 
0.21 

0.066 
0.075 

31.0 

(mg soillday) ------- 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 

480 
480 
480 
480 
480 
480 

480 
480 
480 
480 
480 
480 
480 
480 

. 480 
480 
480 
480 
480 
480 

480 
11111111111111111 

1111111111111111111 
:ONVERSION 

FACTOR 
10E-6 kglmg) - - - --- - -. 

1 .OE - 06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
I .OE -06 
I .OE-06 
I .OE- 06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
I .OE - 06 
1.OE-06 
1.OE-06 
I .OE - 06 
1.OE-06 
1.OE-06 

1 .OE-06 
1.OE-06 
1 .OE -06 
I .OE- 06 
1.OE-06 
1 .OE -06 

1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1 .OE -06 
1 .OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1.OE-06 
1 .OE -06 
1 .OE -06 
1.OE-06 

1.OE-06 
1111111111111111111~ 

111111111111111 lllllllllllllllllllllllllllllllllllllllll 1111111111111111 11111111111111111111llllllllllllllllllllllllll 
RACTION 1 EXPOSURE I EXPOSURE\ BODY \ AVG. TIME 1 AVG. TIME 11 
NGESTED I FREQUENCY I DURATION1 WEIGHT I NONCANCER I 11 CANCER 
(unitless) ------_ 

I 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
I 

1 
1 
1 
1 
1 
1 

I 
1 
1 
I 
1 
1 
1 
I 
I 
I 
I 
1 
1 
1 

1 
111111111111111 

(daysfyear) 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 . 90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

90 
'1111111111111111111 

(years) ------_ 
0.5 
0.5 

. 0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
1111111111111111 

(W -_--_- 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
11111111111111 

(days) _------_. 

180 
180 
180 
1 80 
I80 
180 
180 
180 
I80 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 

180 
180 
180 
180 
180 
180 

I80 
180 
180 
I80 
I80 
180 
180 
180 
180 
180 
I80 
180 
180 
180 

180 
11111111111111111111 

(days) II 
II 
II 

-------.. 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550.11 
25550 11 
25550 11 
,25550 11 
25550 11 
25550 11 

II 
11 

25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 

II 
11 

25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 
25550 11 

11 
II 

11111111111111111111I 
25550 11 







TABLEC.S-2 
UNCWTAINTY ANALS'SIS 

INQESTION OF CHMCALS IN SOlL AND HOUSE DUST 
SCENARIO 5 - Rtiideatiat (PuIure) 

111111111111111111l1ll 
NTAKBCHILD 
NONCANChR) 
(m8hdW _ _ _  

2.31E-02 
1.61E-05 
5.w-06 
212E-04 
1.49E-05 
2 s - 0 6  
6.6%-04 
1.106-05 
1.19E-05 
4 . M - 0 5  
1.w-04 
1.19E-03 
3.M-07 
6.12E-04 
1.82E-06 
3 . a - 0 6  
4.2s-03 
1 . e - 0 4  
9.1%-05 
1.81E-04 
1.14E-04 
4.M-04 
2.47E-04 

2.21-07 

5 . a - 0 9  
1.67E-09 
9.6iE-09 
4.11E-07 
9.94E-09 
1.0%-08 
3.m-08 
1.396-07 

0 s - w  

4.9%-07 
4.11E-07 
3 , s - 0 7  
2.74E-08 
3.OlE-07 
7.64E-08 
3 , s - 0 7  
2 M - 0 7  
2.W-07 
7 , s - 0 7  
1.266-07 
3 . S - 0 7  
1.1%-OB 
8 . e - 0 7  
6.8%-07 
7.32E-07 
4 . a - 0 7  
2.0s-06 
1.M-06 
3.01 E - OB 

5.21E-06 
3.16-06 
6.m-08 

11111111111111111111II 

1 . e - 0 3  
1 , s - W  
4.78-07 
1 . a - 0 5  
1.27E-OB 
2 Z - 0 7  
5.706-06 
9 , s - 0 7  
1 . ~ - W  
3.67E-06 
1.31E-05 
1.Oa-04 
25s-08 
6.25-05 
1.56-07 

' 2 . e - 0 7  
3.64E-04 
1.H-05 
7..BBE-W 
1.5%-05 
9.7s-06 
3.4s-05 
2.1s-06 

1 , s - W  
7.W-10 
4.7oE-10 

E.24E- 10 
3.52E-09 
8.52E-10 
8 . M - i o  
3,s-09 
1.19E-08 

i.44E-m 

4.m-08 
3.W-W 
3.m-08 
2.38-07 
25E-08 
6 . X - 0 7  
3.m-09 
1.97.5-08 
2.1eE-08 
6.07E-08 
1.w-De 
2.8E-De 
9.W-08 
7.w-De 
6.87E-08 
6.27E-08 
3.766-08 
1.74E-07 
8.H-08 
25E-07 

4.M-07 
271E-07 
L IE -09  

11ll1111111111111111Il 

i 
1.73E-06 1 
2.27E-05 I 

247E-03 1 

6.M-07 I 

277E-07 

1.17E-06 

l .H-04  I 
3.73E-W J 
6.M-06 I 
1.95507 I 
3.W-07 I 
4.6s-04 I 
205E-05 I :EEi i 
4.m-05 I 

2418-08 I 
8.M-10 I 
6.87E-10 1 
1.79~-09 1 
1.0s-m I 
4 . a - 0 8  I 
1.06-09 
1.11E-09 1 

I 
5 , s - 0 8  1 
4.46-08 I 
a&€-08 I 
3.23508 1 

3.e-08 I 

7 . e - 0 8  I 
1.38-08 1 
3 . 5 ~ - 0 9  1 

2.W-07 I 
0.1%-07 I 
2 4 x 4 8  1 
2.78-08 I 

1.m-07 I 
8.W-08 

7.M-08 I 
4.76-09 

i . i 2~ -07  
2.17E-07 I 
3.m-07 I 

I 

I 
3.1s-04 I 
7 .e -08  I 
2 . e - w  I 
3.66-08 I 
9.166-w I 

2.H-07 1 

2 M - 0 7  I 

1.61E-07 1 
kg12 j 
2.12E-W ::ZI$ j 
8.44E-W 
2.w-08 1 
4.54E-08 1 
5.W-os I 
2.w-ob I 
1.2E-W 1 
249E-ob I 
1.57E-W I i 
3.m-09 I 
1.1s-10 
7.W-11 1 
2.31E-10 I 
1.m-10 I 
6.66-09 1 
1 . e - 1 0  I 
1.37E-10 I 

f:iz12 1 
6.7%-09 I 
6 . e - 0 9  
4.91E-09 I 
3.m-09 I 
4.15E-a) I 

3.17~-09 I 
3.5oE-09 I 
9.7E.f-00 I 
i.74.5-00 I 
4 .e -09  I 
l . e - 0 8  I 
1.1s-08 
9.w-09 I 
1.OiE-08 I 
6.M-09 1 
2.7rX-08 I 
1.4%-08 I 
4.18-De I 

I 

1.M-07 I 
4.91E-09 I 

i 
WP.5 

20  
5.9 I 

2426 
4.0 I 

16.6 I 
4.3 I 

€8.1 1 
M . 1  I 
p3.8 1 

1.548.6 I 

0.15 I 

69.9 

66.1 
41.6 I 

146.0 1 
90.2 I 

I 
I 

0.082 I 
o.Oo30 1 
0 . m  1 
0.w81 I 
0 . W  

0 . m  I 
0 . w  I 

0.051 I 
I 
I 

0.18 I 

1.0 I 

0.15 I 
0.014 1 

0.15 1 
0.13 I 

0.11 

0.13 

0.m I 
0.26 I 

0.046 1 
0.12 1 
0.30 1 
0.26 I 

0.74 I 
0.38 I 
1.1 I 

0.42 I 

0.27 I 
0.16 1 

I 

100 
100 
I00 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 
100 
109 
100 
100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 
100 
1M 

I 
1E-MI 
1E-W I 
1E-W 
1E-W I 5:; j 
1E-W 
1E-W I 
1E-W 

(E-06 
1E-W 
1E-0% I 
1E-MI 
1E-W I ii~: i 
1E-W I 
1E-W I 
1E-08 I 
1E-W I 

I 
1E-MI I 
lE-0% 
1E-W I 
1E-W I 
1E-MI 
1E-W 1 
1E-W I 
1E-W I 
1E-08 I 
1E-W I 

I 
1E-0% 1 
1E-OB 
(E-W I 
(E-W I 
(E-08 
1E-MI I 
1E-W 
1E-W I 
1E-W I 
1E-W 
1E-08 1 
1E-W 
1E-06 I 
1E-06 J 
1E-08 I 
1E-06 I 
1E-W I 
1E-06 I 
1E-08 I 
1E-08 I 

I 

160 
I60 
160 
150 
I50 
160 
160 
150 
160 
im 
160 
I60 
160 
160 
160 
160 
160 
160 
160 
150 

160 
160 

$60 

160 
160 
160 
160 
160 
160 
160 
150 
150 
150 

160 
160 
160 
160 
150 
160 
150 
160 
160 
1M 
160 
150 
160 
150 
150 
160 
150 
160 
160 
150 

160 
160 
160 

llllllllllllllllllll 

111111111111111 
XI. DIRI. 
CHILD 
b-4 ------ 

(I 
e 
e 
I 
6 
6 
I 
6 
6 
6 
e 
e 
I 
e 
e 
e 
6 
6 
I 
e 
6 
6 
e 

e 
e 
8 
I 
e 
6 
8 
6 
6 
I 

6 
I 
e 
e 
6 
e 
I 
E 
e 
e 
8 
8 
8 
E 
6 

8 
E 
e 

e 

e 

e 
e 
e 

111111111111111 

16 
15 
15 
16 
16 
15 
16 
I 6  
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
1s 
16 

16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

16 
16 
16 
16 
16 
16 
16 
16 
16 
1 E  
16 
16 
16 
I f  
16 
16 
16  
16 
1€ 
I€ 

1€ 
1f 
I f  

11111111111111 
ODY WT. 
ADVLT 

(lid 

70 
70 
70 
70 
70 
70 
70 
m 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

m 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 
70 
70 

m 

70 
70 
70 

lllllllllllllI 

2190 
2190 
2190 

2190 
21 90 
21 90 
2190 
2190 
2180 

2190 

2190 
2190 

2190 
2190 
2190 
2190 
2190 
2190 
n90 
21 90 
2190 
2190 
2190 
2190 
21 90 
21w 
2iw 
21w 
2iw 

2190 

3285 
3285 
5285 
3285 
3285 
3285 
3285 
3285 
3285 
3285 
3286 
3285 
3285 
3285 
3286 
3285 
3285 
3285 

3286 
3285 
3285 
3285 

3285 
3286 
3286 
3286 
3285 
3285 
3285 
3285 
3285 
3285 



TABLE C.5 -3 
UNCERTAINTY ANALYSIS 
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SCENARIO 1 - TRESPASSING ( C m  

0 0 DERMAL CONTACT WITH CHEMICALS IN SOIL 

Equation: 

CS x CF x SA x AF x ABS x EF x ED 
BW x AT 

Absorbed Dose (mglkg-day) = 

where: 

cs 
CF 
SA 
AF 
ABS 
EF 
ED 
BW 
AT 

Chemical of Concentration in Soil (mg/kg) 
Conversion Factor ( lo4 kg/mg) 
Skin Surface Area Available for Contact (cm2/event) 
Soil to Skin Adherence Factor (mg/cm2) 
Absorption Factor (unitless) 
Exposure Frequency (eventdyear) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time (period over which exposure is averaged 

S~ecific Parameter Values: 

cs = 
SA = 
A F =  
ABS = 
E F =  
E D =  
BW = 
AT = 

Concentration of chemicals in soil 
8,600 cm2, based upon exposed arms, hands and legs. 
1.45 mg/cm2, based upon commercial potting soil adherence to hands 
0.01 for cadmium; 0.06 for PCBs P A ,  1992b) 
30 days/year (NJDEPE, 1994) ' 

9 years 
49 kg 
3,285 days for non-cancer risks 
25,550 days for cancer risks 

0 INGESTION OF CHEMICALS IN SOIL 

Equation: 

C S x I R x C F x F I x E F x E D  
B W x  AT 

Intake (mglkg-day) = 

where: 

CS = Chemical Concentration in Soil (mg/kg) 
IR = Ingestion Rate (mg soil/day) 
CF = Conversion Factor kg/mg) 

A-3 
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contaminants following inhalation of fugitive dusts, dermal contact with soil or incidental 

ingestion of soil. 

Current plume migration has resulted in restriction of ground water as a potable source 

with the exception of homes to the south of the site. Thus, a current residential use scenario 

will be addressed to evaluate exposure to contaminants in ground water (Le., ingestion, 

inhalation of airborne volatiles and dermal exposure). 

In the future, construction workers may be involved in developing the site (e+ building 

homes). Through excavation and site preparation activities, they could receive extensive 

inhalation exposure to contaminants in dust, as well as dermal and ingestion exposures to 

contaminants in subsurface soil. It is assumed that excavation and site preparation activities 

would last for a 6 month period, and that no remediation of contaminants prior to the 

construction or residential scenarios would occur. 

Also in the future, children and adults may occupy residences on the site. The relevant 

exposure pathways are indoor and outdoor ingestion of dusthoil (this will be addressed for 0-6 

year old children, and for adults), outdoor dermal exposure to soil contaminants (adults) and 

outdoor inhalation of contaminants in dust (adults). For children, parameter values for 0-6 year 

old children were selected, and exposure was assumed to take place over 6 years. For adults, 

exposure is assumed to occur for 30 years. 

A-2 



APPENDIX A 

RISK ASSESSMENT METHODS 

Five exposure scenarios will be included in the risk assessment for the Shieldalloy 

Metallurgical Corp. (SMC) Site. 1) A current use trespasser scenario will involve exposures 

to the site outside the restricted industrial area as it currently exists, 2) a current industrial use 

scenario will involve exposures to the site within the restricted industrial area and specifically 

addressing the undeveloped portion of the site due to the unvegetated and unpaved nature of this 

area, 3) a current residential use scenario involving exposure due to use of private wells outside 

the well restriction area, 4) future development of the site (construction scenario) and 5) a future 

residential use of the site property. The scenarios are briefly described below. Model equations 

and parameter values for each exposure pathway are detailed on the following pages. 

Children may trespass on the unrestricted portion of the site as it currently exists, and 

'd thereby play with contaminated soils and stream water and/or sediments from the Hudson 

Branch. As a result, they may receive dermal and ingestion exposures to contaminants in soil 

and water. Based on information during the field investigation it is assumed that children 

trespass onto the site on an infrequent basis (30 daydyear), that children are unlikely to enter 

this area of the site on a regular basis before the age of 9 due to its distance from residences, 

and regular exposures are not expected beyond the age of 18 due to changes in the use of 

recreational time. 

SMC is currently an active industrial facility. The active industrial portion of the 

property is covered with buildings and pavement. Piles of material are stored on an undeveloped 

portion of the site. This area is devoid of any type of ground cover (e.g. vegetation, pavement). 

As a result, SMC employees who loadhnload material in this area may be exposed to site 

A- I 
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