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UPDATED GROUNDWATER HUMAN HEALTH RISK ASSESSMENT 
BUTZ LANDFILL SITE 

MONROE COUNTY, PENNSYLVANIA 
JANUARY 2011 

The general scope of the human health risk assessment (HHRA) for the Butz Landfill Site was to estimate 

potential risks from future residential use of groundwater, using current data, exposure factors, and 

toxicity factors. EPA intends to apply the results of the risk assessment to help determine whether the 

existing groundwater remedy is protective of human health. 

Risk assessment tables have been prepared following the format adopted by EPA Risk Assessment 

Guidance for Superfund (RAGS), Volume I, Part D: Standardized Planning, Reporting, and Review of 

Superfund Risk Assessments (EPA, 2001a). The results of the HHRA are presented in seven sections, 

including: 

• Data evaluation 

• Estimation of exposure point concentrations 

• Exposure assessment 

• Toxicity assessment 

• Risk characterization 

• Uncertainty analysis 

• Summary of risks 

1.0 DATA EVALUATION 

The following discussion summarizes the data quality evaluation process and the selection of substances 

of significance for assessing human health risks. Attachment 1 provides the data summary used for the 

risk assessment. 

1.1 Data Quality Evaluation 

Data quality evaluation includes a review of validated data for problems with detection limit adequacy, 

rejected data, blank qualified data, and bias or imprecision. Data quality problems are summarized on 

Data Usability Worksheets prepared for sampling data from 2007, 2008, 2009, and 2010 (Attachment 2). 

Based on data validation findings, rejected or blank qualified data were not considered acceptable for use 

in the risk assessment, while estimated values were accepted for use, but may be associated with 

caveats in the HHRA uncertainty analysis. No significant issues were identified in data evaluation that 

would prevent the overall use of the analytical data sets for the HHRA. 
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1.2 Selection of Chemicals of Potential Concern 

ERA'S latest residential tap water Regional Screening Levels (RSLs) were used to select chemicals of 

potential concern (COPCs) (EPA, 2010a). For groundwater, RSLs account for daily ingestion of tap 

water, dermal contact during bathing, and inhalation of VOCs during showering. Before performing 

COPC selection, noncancer RSLs were first multiplied by an adjustment factor of 0.1 to account for 

possible additivity of noncancer effects from different substances. Cancer RSLs were based on a target 

risk level of 1 x 10"®. Groundwater COPCs are presented in RAGS D Table 2 and are listed below. 

1,4-dichlorobenzene (1,4-DCB) 

1,1,2-Trichloroethane 

1,1 -Dichloroethene (1,1 -DCE) 

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

Benzene 

Bromodichloromethane 

Chloroform 

Tetrachloroethene (PCE) 

Trichloroethene (TCE) 

Vinyl Chloride (VC) 

VC was detected in 19 out of 68 samples, with a maximum concentration of 1,700 ug/L that exceeded the 

EPA Maximum Contaminant Level (MCL). TCE and cis-1,2-DCE were each detected in 67 out of 68 

samples, with maximum concentrations of 2700 ug/L and 2900 ug/L, which exceeded their respective 

MCLs. 1,1-DCE was detected in 4 out of 68 samples, with a maximum concentration of 35 ug/L that 

exceeded the MCL. 

Other COPCs did not exceed MCLs in any sample. PCE was detected in 8 out of 68 samples, with a 

maximum level of 2.1 ug/L. Chloroform was detected in 5 out of 68 samples, with a maximum 

concentration of 0.7 ug/L. 1,1,2-Trichloroethane, benzene, and dibromochloromethane were each 

detected in only one to three samples out of 68. 

2.0 EXPOSURE POINT CONCENTRATIONS 

The exposure point concentration (EPC) represents an estimated chemical concentration to which a 

receptor is assumed to be continuously exposed while in contact with an environmental medium. The 95 

percent upper confidence limit (95% UCL) on the mean of the data was considered the input 

concentration of each chemical used to estimate site:associated risks, unless there were too few samples 

to calculate a reliable statistical UCL. In particular, if there were less than 5 samples overall, or if there 

were less than 4 or 5 detected sample results, which would preclude an accurate estimate of proxy 

concentrations to substitute for nondetected results, then the maximum detected concentration was 

selected as the EPC instead of using a statistical UCL. Also, if the maximum concentration was 

determined to be less than the statistical UCL, then the maximum was selected as the EPC. 
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Before EPCs were calculated, the analytical database was manipulated to remove unusable data points 

qualified "R" and false positives attributable to blank contamination and qualified "B", and substitute the 

average values in place of field duplicate pairs. For field duplicate pairs, the arithmetic mean was 

calculated to represent the concentration at that sample location. However, if one result was positive and 

the other result nondetected and half the detection limit exceeded the positive result, in this situation, the 

positive result was used alone. 

Statistical calculations of the 95% UCL were performed following current risk assessment guidance 

(EPA 2002a, 2006, 2010b, 2010c) and included a decision scheme to select the optimal UCL method 

based on several considerations: the number of detected and nondetected data points; the estimated 

shape of the probability distribution of chemical concentration data (normal, lognormal, gamma, or 

nonparametric) as determined by distributional fit tests; the estimated standard deviation of the log-

transformed data; and the estimated gamma distribution shape parameter (k), which is related to 

skewness. The software program, ProUCL version 4.00.05 (EPA, 2010b) was used for all calculations. 

For full data sets without any nondetect sample results, the statistical UCL considers a choice between 15 

computational algorithms, including 5 parametric methods and 10 nonparametric methods. The 

nonparametric methods do not depend upon any assumptions about the data distributions. The five 

parametric UCL computation methods were student's t-UCL, approximate gamma UCL using chi-square 

approximation, adjusted gamma UCL (adjusted for level significance). Land's H-UCL, and Chebyshev 

inequality-based UCL [using minimum variance unbiased estimators (MVUEs) of parameters of a 

lognormal distribution]. The 10 nonparametric methods were the central limit theorem (CLT)-based UCL, 

modified-t statistic (adjusted for skewness)-based UCL, adjusted-CLT (adjusted for skewness)-based 

UCL, Chebyshev inequality-based UCL (using sample mean and sample standard deviation), jackknife 

method-based UCL, UCL based upon standard bootstrap, UCL based upon percentile bootstrap, UCL 

based upon bias-corrected accelerated (BCA) bootstrap, UCL based upon bootstrap t, and UCL based 

upon Hall's bootstrap. 

If nondetects were present in a data set, the distribution of concentrations for the positive sample results 

was used as the basis to estimate proxy values for the nondetected sample results, which were then used 

in combination with positive results to estimate the UCL. Two approaches were considered for imputing 

nondetected values, Kaplan-Meier estimation and Regression on Order Statistics (ROS). Kaplan-Meier is 

a nonparametric approach for estimating the mean and standard deviation of censored data that is 

commonly used in survival analysis. The Kaplan-Meier method provides an estimate of the sample 

distribution functions adjusting for censored data. The Kaplan-Meier parameter estimates are used to 

estimate the UCL parametrically or the mean estimator can be used in a bootstrap re-sampling algorithm. 

Alternatively, ROS estimates a linear model of the detected sample values versus the quantiles from a 

hypothesized probability distribution and then uses the linear model to assign values for the nondetects. 
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The quantiles can be based on an assumed distribution such as a normal, lognormal, or gamma. 

Published guidance recommends at least 8 to 10 detected values are needed for a reliable ROS model 

(EPA, 2010c). Both Kaplan-Meier and ROS can handle multiple detection limits. With multiple detection 

limits, ROS can assign values for nondetects that are higher than some detected values, which is not the 

case with Kaplan-Meier. 

The calculated EPCs for the COPCs associated with each data set are shown in the attached RAGS D 

Table 3. Supporting documentation for all COPCs, including statistical estimates of distributional shape, 

mean, variance, and other parameters associated with UCL computation are included in the ProUCL 

output. Table A-1. 

3.0 EXPOSURE ASSESSMENT 

The exposure assessment identifies categories of potential human health exposure based upon a 

characterization of the site setting, potential receptors consistent with current and possible future land 

use, and possible exposure pathways for each environmental medium of concern. A complete exposure 

pathway has three components: a source, a route of transport, and an exposure point for receptors. 

Exposure input parameters for groundwater at the Butz Landfill Site are presented in RAGS D Table 4. 

3.1 Potential Exposure Pathways 

The possible pathways for contaminant migration which provide a potential route of contact with human 

receptors are presented in the attached RAGS D Table 1. Only tap water use of groundwater by 

residents was considered because other exposure pathways (such as construction worker exposure to 

pooled groundwater during excavation activities) would represent several orders of magnitude lower 

levels of exposure, and so would not be relevant to setting a PRG protective for the most'sensitive 

receptor. 

3.2 Reasonable Maximum Versus Central Tendency Exposure 

Two types of exposure estimates were considered: Reasonable Maximum Exposure (RME) is an 

exposure scenario that is expected to represent a high end, but not usually worst-case, exposure in a 

given medium of concern. In contrast, Central Tendency Exposure (CTE) is considered to be an estimate 

of the average or mid-range of exposures that may occur. Different activity pattern variables (days per 

year exposed, quantity of water consumed, etc.) were assumed under RME versus CTE receptor 

exposure estimates. CTE analysis is performed only if the overall cumulative cancer risks are above 

1 X 10"* or the non cancer His based on the same target organ are above 1.0. 
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3.3 Receptors and Routes of Exposure 

• Current/Future Residential Child: This receptor is a child (ages 0 to 6) who resides within the area 

of influence of groundwater or at a current residence adjacent to the site. This receptor is associated 

with two potential groundwater exposure pathways: ingestion of tap water and dermal absorption of 

COPCs while bathing. 

• Current/Future Residential Adult: This receptor is an adult (24-year exposure duration) who 

resides within the area of influence of groundwater or at a current residence adjacent to the site. This 

receptor is associated with three potential groundwater exposure pathways: ingestion of tap water, 

dermal absorption of COPCs while bathing, and inhalation of VOC vapors generated during 

showering. 

• Current/Future Lifetime Resident: Lifetime exposure is a combination of the exposure scenarios 

for an adult and a child in order to estimate the cumulative lifetime cancer risk under residential land 

use scenarios. The lifetime cancer risk was estimated by adding the cancer risk for a 24-year adult 

exposure to the cancer risk for a 6-year child exposure. 

3.4 Exposure Estimates 

The exposure estimation methods and models applied to evaluate cancer risks and noncancer hazards 

were in accordance with EPA guidance (EPA, 1986, 1989, 1992a, 1992b, 1993, 1997a, 2001b, 2004, and 

2009b). 

Noncarcinogenic risks were assessed by estimating a total annual exposure, then converting the dose to 

an average daily intake. When compared to toxicity benchmarks, daily intake represents the rate of 

exposure and does not suggest increasing degrees of cumulative toxicity incremental according to years 

of exposure duration. The intake incorporates terms describing the exposure time and/or frequency that 

represent the number of hours per day and the number of days per year that exposure occurs. The sum 

of exposures over one year was divided by 365 days of "averaging time" in order to convert the annual 

exposure to an average daily intake. Noncarcinogenic risks for some exposure routes were generally 

greater for children than for adults because of differences in body weight and intake. 

Carcinogenic risks, on the other hand, were estimated as an.incremental lifetime risk and, therefore, 

incorporate terms to sum the exposures over an expected exposure duration (years of exposure), and 

then divide by the total days in a typical lifetime (70 years). The carcinogenic exposure model accounts 

for the probability of developing cancer increasing with every additional year of cumulative exposure. 
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Averaging times for air pathway exposures were reported in units of hours, which differs from the units for 

averaging time, days, that were applied to direct contact (ingestion and dermal) exposure equations. As 

recommended on page 3 of RAGS Part F inhalation guidance, whenever air pathway exposure is less 

than 24 hours per day, the exposure time (ET) should be stated in hours per day and the averaging time 

expressed in units of hours (EPA, 2009). 

RME input parameters and equations used to calculate daily intake of COPCs from tap water contact are 

shown in Tables 4.01.RME through 4.03.RME. CTE parameters and equations are shown in Tables 

4.01 .CTE through 4.03.CTE. The following pathway-specific assumptions and estimation methods for 

COPC exposures should be noted: 

• Ingestion of Tap Water: Residential tap water consumption was assumed to be 2 liters per day for 

an adult or 1 liter per day for a child, 350 days per year. 

• Dermal Absorption of Tap Water during Bathing: Skin surface areas available for dermal contact 

were based on values presented in dermal guidance (EPA, 2004). Activity-specific exjDosure 

assumptions are listed in footnotes to RAGS D Table 4s. Chemical-specific dermal absorption 

constants were based on EPA guidance and are listed in Table A-3 (EPA, 2004). 

• Inhalation during Showering: Showering exposure was considered for the residential adult only. 

The residential child was assumed to bathe, not shower. The Foster and Chrostowski showering 

model was applied to estimate time-varying air concentrations of volatile COPCs and inhaled dose 

during the time spent showering and while in the bathroom after showering. Showering model input 

assumptions were adopted from EPA national guidance (EPA, 2004) and regional EPA 

recommendations and are shown on RAGS D Table 4.02a. Henry's Law constants and other 

parameters used in this model were obtained from several sources, including EPA (2002b) and 

Foster and Chrostowski (1987) and are presented in Table A-2 for each COPC. Henry's Law 

constants published for 25 degrees C were corrected to account for an elevated showering 

temperature of 45 degrees C (EPA, 2001 b). 

4.0 TOXICITY ASSESSMENT 

The toxicity assessment identifies the potential health hazards associated with exposure to each COPC. 

Literature references establish that the selected COPCs have the potential to cause carcinogenic and/or 

noncarcinogenic health effects in humans. Dose-response relationships and the potential for exposure 

must be evaluated before the risks to receptors can be determined. Dose-response relationships 

correlate the magnitude of the intake with the probability of toxic effects. As discussed below, dose-

response values [reference doses (RfDs) and slope factors (SFs)] have been developed by EPA and 
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other sources. Oral and inhalation RfDs and SFs were obtained from the following primary recommended 

sources (ATSDR, 2010, EPA, 1997b, 201 Oa, 201 Od, and 2011 b): 

• Integrated Risk Information System (IRIS) (Online Database) (EPA, 2011a). 

• EPA Provisional Peer Reviewed Toxicity Values (PPRTVs) (EPA, 201 Od): The Office of Research 

and Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk 

Technical Support Center develops PPRTVs on a chemical specific basis when requested by EPA's 

Superfund program. 

• Other Toxicity Values: These sources may include but are not limited to the Agency for Toxic 

Substances and Disease Registry (ATSDR, 2010) Minimal Risk Levels (MRLs), the Annual Health 

Effects Assessment Summary Tables (HEAST) (EPA, 1997b), and California EPA (EPA, 2011 b). 

Although RfDs and SFs can be found in several toxicological sources, EPA's IRIS online database is the 

preferred source of toxicity values. This database is continuously updated and values presented have 

been verified by the agency's consensus peer review process. 

4.1 Reference Doses 

The RfD is developed by EPA for chronic and/or subchronic human exposure to hazardous chemicals 

and is based solely on the noncarcinogenic effects of chemical substances. Subchronic RfDs are 

specifically developed to be protective for a portion of a lifetime exposure to a compound (as a Superfund 

program guideline, short term). Chronic RfDs are specifically developed to be protective for long-term 

exposure to a compound (as a Superfund program guideline, long term). The RfD is usually expressed 

as a dose (mg) per unit body weight (kg) per unit time (day). It is generally derived by dividing a No-

Observed-(Adverse)-Effect-Level (NOAEL or NOEL) or a Lowest-Observed-Adverse-Effect-Level 

(LOAEL) by an appropriate uncertainty factor. NOAELs, etc. are determined from laboratory or 

epidemiological toxicity studies. The uncertainty factor is based on the availability of toxicity data. 

Uncertainty factors are generally applied as multiples of 10 to represent specific areas of uncertainty in 

the available data. A factor of 10 is used to account for variations in the general population (to protect 

sensitive subpopulations), when test results from animals are extrapolated to humans (to account for 

interspecies variability), when a NOAEL derived from a subchronic study (instead of a chronic study) is 

used to develop the RfD, and when a LOAEL is used instead of a NOAEL. In addition, EPA reserves the 

use of a modifying factor of up to 10 for professional judgment of uncertainties in the database not 

already accounted for. The default value of the modifying factor is 1. 
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The Reference Dose (RfD) incorporates the surety of the evidence for chronic human health effects. 

Even if applicable human data exist, the RfD (as diminished by the uncertainty factor) still maintains a 

margin of safety so that chronic human health effects are not underestimated. Thus, the RfD is an 

acceptable guideline for evaluation of noncarcinogenic risk, although the associated uncertainties 

preclude its use for precise risk quantitation. 

Noncancer hazards are considered to be associated with particular target organs or critical effects, but 

are not additive across multiple chemicals except when the same target organ is affected. Target organ 

data have been extracted from the Integrated Risk Information System (IRIS; EPA, 2011a), Health Effect 

Assessment Summary Tables (HEAST; EPA, 1997b), or other applicable sources. Only the target organs 

that are affected in the applicable study in which the RfD was derived have been included in RAGS D 

Tables 5.1 and 5.2. Table 5.1 lists the oral RfDs, primary target organs, uncertainty/modifying factors, 

and sources for selected COPCs. Table 5.2 lists the Inhalation reference concentrations (RfCs) (mg/m^), 

primary target organs, uncertainty/modifying factors, and sources for selected COPCs. 

4.2 Cancer Slope Factors 

Cancer Slope Factors (SFs) are applicable for estimating the lifetime probability (assumed 70-year 

lifespan) of human receptors developing cancer as a result of exposure to known or potential 

carcinogens. The slope factor is generally reported in units of 1/(mg/kg/day), and for most substances is 

derived through an assumed low-dosage linear relationship extrapolated from high to low dose 

responses, typically based on animal studies. The value used in reporting the slope factor is the upper 

95 percent confidence limit. 

Oral and dermal SFs, weight of evidence, and sources for selected COPCs in groundwater and food 

media are provided in Table 6.1. Inhalation Unit Risks (lURs), weight of evidence, and toxicity data 

sources for selected COPCs are provided in Table 6.2. 

4.3 Inhalation Toxicity 

The intake equations presented in RAGS, Part A (EPA, 1989, Exhibit 6-16) are no longer recommended 

by EPA to be used when evaluating risk from the inhalation pathway. Instead, the revised equations from 

RAGS, Part F (EPA, 2009) are recommended. The net impact of this change is to use inhalation unit 

risks (lURs) instead of inhalation slope factors for cancer risk, and reference concentrations (RfCs) 

instead of inhalation RfDs for noncancer hazards. In addition, on RAGS D Table 7s, receptor inhalation 

risks are estimated using chemical intakes expressed as a time-averaged concentration, so that body 

weight and inhalation rate are not directly input into risk calculations. Since the showering exposure 
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scenarios was less than 24 hours per day, the scenario-specific exposure time (ET) in hours per day was 

used in the equations and the averaging time was expressed in units of hours. 

4.4 EPA Weight of Evidence 

A weight-of-evidence approach is used to classify the likelihood that a substance is a carcinogen. This 

qualitative information is important to consider when using SFs to estimate potential risk. Each substance 

is assigned a weight-of-evidence for carcinogenicity. EPA has recently revised their weight-of-evidence 

classifications. The updated categories are listed as follows (EPA, 2005a): 

WEIGHT OF EVIDENCE CATEGORY 

Carcinogenic to Humans 
Likely to be Carcinogenic to Humans 

Suggestive Evidence of Carcinogenic 
Potential 

Inadequate Information to Assess 
Carcinogenic Potential 

Not Likely to be Carcinogenic to 
Humans 

DEFINITION 

There is strong evidence of human carcinogenicity 
The weight-of-evidence is adequate to demonstrate 
carcinogenic potential to humans, but does not reach the 
weight of evidence for the classification of "Carcinogenic to 
Humans" 
The weight of evidence is suggestive of carcinogenicity; a 
concern for potential carcinogenic effects in humans is raised, 
but the data are judged not sufficient for a stronger 
conclusion 
Available data are judged inadequate for applying one of the 
other classifications 
The available data are considered robust enough for deciding 
that there is no basis for human health hazard 

Weight-of-evidence classifications have not yet been updated for many substances. In these instances, it 

is appropriate to still list the old weight-of-evidence classifications (EPA, 1986). The older weight-of-

evidence categories were used on RAGS D Table 6.1 and 6.2, and are listed as follows: 

• Group A: Human Carcinogen (sufficient evidence from epidemiological studies to support a causal 

association between exposure and cancer). 

• Group B1: Probable Human Carcinogen (limited evidence of carcinogenicity in humans from 

epidemiological studies; sufficient evidence in animals). 

• Group 82: Probable Human Carcinogen (sufficient evidence of carcinogenicity in animals and no or 

inadequate evidence in humans). 

• Group C: Possible Human Carcinogen (limited evidence of carcinogenicity in animals). 

• Group D: Not Classified (inadequate evidence of carcinogenicity in animals). 

• Group E: No Evidence of Carcinogenicity (no evidence of carcinogenicity in at least two adequate 

animal tests or in both epidemiological and animal studies). 
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4.5 Adjustment of Dose-Response Parameters for Dermal Exposure 

Risks associated with dermal exposures were evaluated using toxicity values that are specific to 

absorbed dermal doses. Most oral toxicity values are based on administered doses rather than absorbed 

doses. Therefore, in accordance with EPA guidance (2004), the toxicity values based on administered 

doses were adjusted before they were used for evaluating absorbed doses. 

Dermal RfDs and SFs were obtained from oral RfDs and SFs via the following relationships: 

^'^Adjusted ~ ^ ' ' O r a l / G ' O r a l 

where: 

Glorai = Gastrointestinal (Gl) Absorption Efficiency (EPA, 2004) 

RfDorai = Oral Reference Dose (EPA, 2011 a; EPA, 2011 b; EPA, 1997b; or EPA, 201 Od) 

SForai = Oral Slope Factor (EPA, 2011 a; EPA, 2011 b; EPA, 1997b; or EPA, 201 Od) 

Dermally adjusted RfDs and SFs for COPCs are presented in Tables 5.1 and 6.1, respectively. In 

addition, chemical-specific dermal absorption factors from soil are shown on these tables. 

4.6 Carcinogenicity of Vinyl Chloride 

EPA has categorized VC as a mutagen having enhanced carcinogenic potency during early life periods of 

exposure, citing studies which show that VC exposures were most effective at producing cancer when 

started early in life (EPA, 2005b). Based on current guidance (EPA, 2000), when early life exposures are 

considered for VC, a second term should be incorporated into the risk calculation, which is not 

proportional to duration of exposure (non-prorated). This method yields a VC risk that is above and 

beyond the risk that would have been generated by conventional calculations by an amount equal to the 

older method's cumulative risk for 70 years of continuous exposure. RAGS D Table 7s take into account 

two cancer risk terms - "prorated" versus "non-prorated" - which are built into the VC cancer risk 

calculations, although these terms are not explicitly listed separately on these tables. 

5.0 RISK CHARACTERIZATION 

This section presents estimates of carcinogenic risks, noncarcinogenic risks, and lead risks for all 

applicable human receptors that may be exposed to COPCs present in various environmental media and 
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at each site-related area of interest. The risk characterization quantitatively evaluates the potential for 

adverse health effects from exposure to COPC concentrations in environmental media by integrating 

information developed during the toxicity and exposure assessments. 

5.1 Noncarcinogenic Risks 

Noncarcinogenic risk was assessed using the concept of Hazard Quotients (HQs) and Hazard Indices 

(His). The HO is defined as the ratio of the estimated intake and the RfD for a selected chemical of 

concern, as follows: 

RfD 

His were generated by summing individual HQs for COPCs. If the value of the total H| exceeded unity 

(1.0), the potential for noncarcinogenic health risks associated with exposure to that particular chemical 

mixture cannot be ruled out (EPA, 1986). In that case, a review of the target organ(s) affected by each 

chemical was performed, which indicates the most sensitive toxic eridpoints used to develop the 

associated RfDs for each substance. A target organ-specific HI was calculated for the receptor by 

summing the HQs for similar target organs. Since (His) for different organs are not truly additive, if each 

target organ-specific HI is less than 1, then adverse effects are not anticipated. The HI is not defined as a 

mathematical prediction of the severity of toxic effects; it is simply a numerical indicator of exceedance of 

the acceptable threshold for noncarcinogenic effects. Above an HI of 1, toxic effects would not 

necessarily occur but can no longer be ruled out. 

5.2 Carcinogenic Risks 

Incremental cancer risk (ICR) estimates were generated for each exposure pathway using the estimated 

intakes and published SFs, as follows: 

Risk = IntakexSF 

If the above equation results in a risk greater than 0.01, a modified equation should be used, as given 

below. However, because the modification results in a nonlinear scaling of estimated risks with 

increasing dose, the unmodified linear estimate is better suited for developing preliminary remediation 

goals, and so has been utilized in RAGS D Table 7s, 9s, and 10s. 

Risk = l-e-^"""''^"'^ 
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The risk determined using these equations is defined as a unitless expression of an individual's increased 

likelihood of developing cancer as a result of exposure to carcinogenic chemicals. An ICR of 1 x 10"® 

indicates that the exposed receptor has a one in one million chance of developing cancer under the 

defined exposure scenario. Alternatively, such a risk may be interpreted as representing one additional 

case of cancer in an exposed population of 1,000,000 persons. The calculated cancer risks should be 

recognized as upper-limit estimates. SFs are defined as the upper 95 percent confidence limit of a dose-

response curve generally derived from animal studies. 

5.3 Comparison of Quantitative Risk Estimates to Benchmark Criteria 

In order to interpret the quantitative risks and to aid risk managers in determining the need for 

remediation at a site, quantitative risk estimates are compared to typical benchmarks. COPCs exhibiting 

an HO above 1, or otherwise contributing to a noncancer HI greater than 1 on the basis of a single target 

organ or effect, were considered to be chemicals of concern (COCs). However, remediation decisions 

are not made strictly based on His but are often modified by other regulatory requirements such as 

chemical-specific clean-up goals. 

EPA has defined the range of 1 x lO""* to 1 x 10"® as the ICR target range such that, when the sum of 

cancer risks for all COPCs in a given medium is greater than 1 x lO"'', this generally indicates that EPA 

will require consideration of remediation options. ICRs below 1 x 10"* normally do not require remediation 

of remedial efforts for a given medium. Whenever the overall ICR for a medium was greater than 1 x 10"", 

individual chemicals were selected which contributed significantly to overall risk, typically those chemicals 

with an individual ICR greater than 1 x 10"®. 

Receptor risks were presented for each area and medium of concern in the form of RAGS D Table 9s 

(showing all COPCs) and Table 10s (showing only risk drivers). In each risk table where HQs were 

reported as N/A, the HQs were not calculable because no RfD has been established. Usually in such 

cases, carcinogenicity is considered to be more important, since carcinogenicity will generally be seen at 

lower doses than noncarcinogenic effects. Cancer risks that are reported as "N/A" generally indicate that 

the chemical is not carcinogenic or that an SF has not yet been developed. 

Site-specific noncarcinogenic and carcinogenic risks were estimated for potential receptors at the site and 

are discussed below. If the RME HI exceeded 1.0 for any target organ group or the RME cumulative 

cancer risk was above 1 x lO"", then the CTE cancer risks or noncancer hazards were calculated for the 

receptor. For each COPC, RAGS D Tablets present the chemical-specific EPC, estimated noncancer 

daily intake, the associated noncancer toxicity value (RfD and RfC), and the noncancer HO. Table 7s 

also present the cancer dose, associated cancer toxicity values (SF and lUR), and estimated cancer risk. 
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Associated target organs for noncancer toxicity effects and the cumulative HI for each target organ are 

presented in RAGS D Table 9s, with a summary of risk drivers in RAGS D Table 10s. 

5.4 Noncancer Hazards 

Groundwater data were evaluated to estimate potential noncancer hazards for exposure to child and adult 

residents, as shown in Tables 9.1 and 9.2, respectively. For the residential child, the target organs with 

RME His exceeding 1.0 were the liver (HI of 6.0, primary contributor vinyl chloride with an HQ of 5.9), and 

kidney (HI of 19, primary contributor 1,2-dichloroethene (cis) with an HQ of 19). 

For the residential adult, when RME His were grouped according to target organ, the HI for the liver was 

2.2 (primary contributor vinyl chloride with an HQ of 2.1) and the HI for the kidney was 6.2 (primary 

contributor 1,2-dichloroethene (cis) with an HQ of 6.2). 

As shown in Table 9.1 .CTE, for the CTE analysis of groundwater data, when His for the residential child 

were grouped according to target organ, the HI for the liver was 3.4 (associated with vinyl chloride) and 

the HI for the kidney was 11 (associated with 1,2-dichloroethene (cis)). 

For the residential adult, when CTE His were grouped according to target organ, the HI for the liver was 

1.4 (associated with vinyl chloride) and the HI for the kidney was 4.3 (associated with 1,2-dichloroethene 

(cis)). 

5.5 Cancer Risks 

Groundwater data were evaluated to estimate potential cancer risks for exposure to child, adult, and 

lifetime residents* as shown in Tables 9.1, 9.2, and 9.3, respectively. To estimate the lifetime cancer risk 

for a resident exposed to groundwater, the estimated RME ICRs for the child and adult residents were 

added together to yield a lifetime ICR of 1.6 x 10" ,̂ which exceeds the upper end of the target risk range 

of 1 X 10'® to 1 X 10"''. Several COPCs contributed to estimated lifetime residential cancer risks: vinyl 

chloride (ICR of 1.5 x 10"^), trichloroethene (ICR of 9.8 x 10"®), tetrachloroethene (ICR of 1.3 x 10"®), and 

benzene (ICR of 2.1 X 10'®). 

For the lifetime residential receptor exposed to groundwater, the CTE ICR for was 5.2 x 10"*, which 

exceeds the target acceptable risk range of 1 x 10"® to 1 x lO""*. CTE cancer risks for the child, adult, and 

lifetime resident are shown in Tables 9.1.CTE, 9.2.CTE, and 9.3.CTE, respectively. The primary 

contributors to CTE cancer risks were vinyl chloride (ICR of 5.0 x 10"*), trichloroethene (ICR of 1.5 x 10"®), 

and tetrachloroethene (ICR of 2.4 x 10"®). 
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6.0 UNCERTAINTY ANALYSIS 

This section discusses the general and site-specific uncertainties associated with the estimated risks, 

exposure models, and assumptions utilized in the HHRA. The goal of the uncertainty analysis is to 

identify important uncertainties and limitations associated with the risk assessment. As discussed in EPA 

(1989a), the risk measures used in risk assessments are not fully probabilistic estimates of risk but rather 

are conditional estimates based on a considerable number of assumptions about exposure and toxicity. 

There are uncertainties associated with each aspect of risk assessment, from environmental data 

collection through risk characterization. • 

6.1 Uncertainties Associated with Numbers of Samples. Locations, and Sampling Timeframe 

The spatial and temporal sampling coverage of the groundwater plume (including the location and depth 

of wells and the timeframes of sampling) impacts the selection of COPCs, the calculation of EPCs, and 

consequently the risks estimated for the site. Past remedial investigations have delineated the area of 

the groundwater plume at the site, so that appropriate monitoring wells were sampled and included in this 

risk assessment so as to ensure data representative of concentrations within the plume. In addition, the 

time periods of sampling can affect whether data are representative of current groundwater conditions. 

Therefore, the groundwater risk assessment only considered data collected from April 2007 forward. 

6.2 Uncertainties Regarding the Estimation of the EPC 

Other uncertainties exist regarding estimation of an analyte concentration for input into the quantitative 

risk assessment. The calculated EPC is generally regarded as a conservative estimate since it is based 

on the 95 percent UCL on the arithmetic mean (based on a normal, lognormal, gamma, or nonparametric 

data distribution). As discussed in Section 1.2, ProUCL was employed to select the optimal type of 95 

percent UCL for any given chemical data set. The goal of this decision scheme was to consider the 

individual characteristics of each data set, particularly the distributional shape, and pick the most 

representative UCL calculation that is expected to have a high confidence (at least 95 percent chance) of 

being greater than the population's true mean. This approach lowers the chances of underestimation of 

the upper range of human health risks that could be associated with future use of groundwater by 

residents. 

The ability (power) of distributional analysis tests to be able to correctly identify genuine differences 

between the shape of a sample population versus a reference normal, lognormal, or gamma population is 

reduced when too few samples are collected or when very few detected sample results exist. If an 

incorrect distributional assumption is made, this could lead to an over- or underestimate of the upper 
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95 percent concentration, which in turn would create some additional uncertainty as to whether the 

calculated risk is a reasonable approximation of high end exposure. 

Uncertainty in the calculated UCL was examined and discussed in cases involving data sets with fewer 

than the recommended number of 8 to 10 detected sample results. If there were fewer than 5 samples or 

fewer than 5 detected sample results for any substance, the accuracy and reliability of a statistical 

calculation of the UCL was weighed against the option of using a single data point, such as the maximum 

detected sample concentration, as an alternative for the selected EPC. 

6.3 Uncertainties in Laboratory Data Quality 

Validated laboratory data were used to calculate EPCs. Established data validation procedures were 

applied to define analytical uncertainties in terms of qualifying data as inaccurate or imprecise and to 

eliminate data points that are unusable for risk assessment. This treatment does not eliminate all 

uncertainty but focuses attention on potential areas of concern regarding accuracy, precision, and data 

gaps. 

6.4 Uncertainties Associated with Exposure Assessment 

If alternative public water supplies are utilized in the future instead of local groundwater, this would render 

tap water use of groundwater as an incomplete exposure pathway for any residents located near the site. 

Uptake dose resulting from tap water dermal contact is associated with several uncertainties. Prediction 

of absorption rates for lipophilic compounds is difficult due to, among other reasons, the possibility of a 

second absorption pathway that depends on the lipid content of the stratum corneum at the application 

site. Experimental determination of absorption rates indicates that interspecies differences are 

considerable, which, along with other variability's related to condition and age of skin, differences in lag 

time, and site of application effects, yields appreciable uncertainty in estimated dermal exposures by 

using published chemical-specific permeation functions. In addition, literature data indicate a variation by 

as much as a factor of 300 in chemical absorption rates for skin in different anatomical areas of the body. 

It should also be noted that children generally have greater absorption rates than adults and their activity 

patterns often result in greater soil-to-skin adherence factors. 

Receptor activity patterns and receptor characteristics also contribute uncertainty to the risk assessment 

process based on input values selected for each exposure route. For example, not all people weigh 

70 kilograms or drink 2 liters of water per day. In addition, the typical adult may not take a 30 minute 

shower and the average child might not bathe exactly one hour each day, and the average duration of 
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time spent living at the same residence is less than 30 years. Since several of these assumptions are 

intended to represent the upper range of possible exposure (RME), alternate exposure assumptions that 

are more typical of the central range of a population (CTE) were used to generate an estimate of CTE 

risks. The rationale for each input parameter assumption was provided in the RAGS D Table 4s. All 

receptor characteristics, such as age and body weight, were based on published values. 

6.5 Uncertainties Associated With Toxicity Assessment 

There is uncertainty associated with the RfDs and SFs. The uncertainty results from the extrapolation of 

animal data to humans, the extrapolation of carcinogenic effects from the laboratory high-dose to the 

environmental low-dose scenarios, and interspecies and intraspecies variations in toxicological endpoints 

caused by chemical exposure. The use of EPA RfD values is generally considered to be conservative 

because the doses are based on no-effect or lowest-observed-effect levels and then further reduced with 

uncertainty factors to increase the margin of safety by a factor in the neighborhood of 10 to 1,000 fold. 

Uncertainty factors for RfDs, RfCs, SFs, and lURs used in this risk assessment are presented on RAGS 

D Tables 5.1, 5.2, 6.1, and 6.2. 

The uncertainty associated with dermal exposure is high because of the derivation of the dermal slope 

factor and reference dose. The dermal toxicity factors are based on default oral absorption factors. This 

can result in an overestimation of the toxicity factors. 

As discussed in Section 4.1, established RfDs have an inherent amount of uncertainty. Uncertainty 

factors for RfDs, RfCs, SFs, and lURs used in this risk assessment are presented on Tables 5.1, 5.2, 6.1, 

and 6.2. 

Inhalation risks are uncertain for several reasons. Inhalation risks are subject to modeling uncertainty 

with regards to accuracy of predictions for inter-media transfer from air to the lungs. In addition, EPA 

RAGS Part F guidance (EPA, 2009) was applied that utilizes the inhalation unit risk (lUR) for carcinogenic 

risk and reference concentration (RfC) for noncancer hazards, and which does not directly adjust for the 

effect of receptor-specific differences in breathing rate and body weight in calculating risk. This approach 

is generally expected to be more accurate compared to the older approach which estimated chemical 

toxicities relative to unit air volume inhaled and per kg body weight. However, the approach may or may 

not be more accurate for some substances, depending on the mechanism of action. 
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6.6 Uncertainties Associated with Risk Characterization 

ICRs and His are summed for all potential COPCs and for all applicable routes of exposure. Summing 

the risks implies that no antagonistic or synergistic effects exist between chemicals. It also assumes that 

similar mechanisms of action and metabolism are prevalent. Therefore, the use of an additive approach 

may either underestimate or overestimate risks, depending on the chemical-specific interactions, which 

cannot necessarily be predicted from single-chemical studies. The direction of the bias associated with 

non-additive chemical interactions cannot be defined, although the approach is based on current 

guidance and risk assessment methodology. 

7.0 RISK ASSESSMENT SUMMARY 

The HHRA for the Butz Landfill Site was performed to evaluate risks to current or future human receptors 

potentially exposed to groundwater via residential use of tap water. RAGS D Tables 1 through 9 present 

the exposure scenarios, COPCs, EPCs, input parameters, cancer and noncancer toxicity factors, and 

associated risks to potentially exposed receptors. Table 9s list the cancer risks and non-cancer hazards 

estimated for each receptor. Associated target organs for noncancer toxicity effects and the cumulative 

HI for each target organ are presented in RAGS D Table 9s, with a summary of risk drivers in RAGS D 

Table 10s. 
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TABLE 1 

SELECTION OF EXPOSURE PATHWAYS - GROUNDWATER CONTACT 
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

Scenario 
Timeframe 

Future 

Medium 

Groundwater 

Exposure 
Medium 

Groundwater 
Groundwater 
Vapors 
Groundwater 
Groundwater 
Vapors 
Groundwater 

Groundwater 
Vapors 

Exposure 
Point 

Tap Water Contact with Groundwater 
Tap Water Contact witti Groundwater 

Receptor 
Populations 

Resident 
Resident 

Intialation ot Groundwater Vapors During Stiow Resident 

Tap Water Contact witti Groundwater 
Tap Water Contact with Groundwater 

Resident 
Resident 

Inhalation of Groundwater Vapors During Balhi Resident 

Tap Water Contact with Groundwater 
Tap Water Contact with Groundwater 

Resident 
Resident 

Inhalation of Groundwater Vapors During Show Resident 

Receptor 

Age 

Adult 
Adult 
Adult 
Child 
Child 
Child 

Child/Adult" 
Child/Adult-
Child/Adult" 

Exposure 

Routes 

Ingestion 

Demial 
Inhalation 
Ingestion 

Dennal 
Inhalation 
Ingestion 

Dermal 
Inhalation 

Type of 

Analysis 

Quant 

Quant* 
Quant 
Quant 
Quant" 

Qual 

Quant 
Quant 
Quant 

Rationale 

Receptor activity patterns could result in exposure. 

Dennal exposure would occur during bathing or showering. 
Receptor activity patterns could result in exposure. 
Receptor activity patterns could result in exposure. 

Dernial exposure would occur during bathing. 
Receptor activity patterns could result in exposure, but bathing more likely than showering. 

Receptor activity patterns could result in exposure. 
Receptor activity patterns could result in exposure. 
Receptor activity patterns could result in exposure. 

•Adult resident is assumed to take showers. Child resident is assumed to taihe, not shower. 
"Resident Child/Adult represents cumulative (lifetime) exposure only applied to cancer risk. 
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TABLE 2 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - CONTACT WITH MONITORING WELL GROUNDWATER 

BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

IScenario Timeframe: Future 
iMedium: Groundwater 
[Exposure Medium: Groundwater 

1 ^/\b'L -tniJuaW^^ 

Exposure 
Point(s) 

Tap Water Contact and 
Waier Vapors at Showerhead 

CAS 

Number 

106-46-7 
79-00-5 
75-34-3 
75-35-4 
156-59-2 
156-60-S 
67-64-1 
71-43-2 
75-27-4 
75-15-0 
108-90-7 
67-66-3 
74-87-3 
100-41-4 

179601-23-1 
75-09-2 
100-42-5 
127-18-4 
108-88-3 
79-01-6 
75-01-4 

Chemical 

1,4-Oichlorot>enzene 
1,1,2-Trlchloroethane 
l.l-Dtehloroethane 
1,1-Dlchloro«th«ne 
1.2-0lchlaroethene(cis) 
1,2-DichloroethenB (trans) 
Acetone 
Beruene i 
Bromodichloromethane 
Carbon Disulfide 
Chlorobenzene 
Chloroform 
Chloromettiane 
Ethylbenzene 
M,p-xylene 
Methylene Chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl Chloride 

Minimum 
Concentration 
(Qualifier) (1) 

0.5 J 
0.34 J 
0.18J 
2.6 J 
2.4 J 

0.27 J 
1.5J 

0.26 J 
0.21 J 
073 J 
0.47 J 
0.3 J 
0,41 J 
0.16J 
0.11 J 
0.69 J 
0.15J 
0.4 J 

0.17J 
0.73 

0.46 J 

Maximum 
Concentration 
(Qualifier) (1) 

0.5 J 1 / 
0.47 J V-
0.67 J <̂  
35 J • 
2900 \ ^ 

11 l ^ 
11 ^ 

1.7J •v' 
0.21 J V 
0.73 J • 
4.6 J V 
0.7 J V 
0.41 J T̂  
0.18 J y 
0.11J >/ 

u -y 
0.66 J V 
2.1J • 

0.85 J ^ 
2700 V' 
1700 , / 

Units 

ug/L 
'ug/L 
'ug/L 
ugfL 
ug/L 
u g ^ 

,U9/L 
,ug/L 
^ug/L 
yug/L 
,ug/L 
ug/L 

.ugn. 
/ug/L 
,ugA. 
ug/L 

',uglL 
,ug/L 
ug/L 

'ug/L 
"ug/L 

Location 
of Maximum 

Concentration 

R2-B-20080416 
R1D-A-20080418 
PWA-B-20080421 
BlD-A-20070411 
B1D-A-2010O421 
B1D-B-20100421 
PWA-D-20070416 

R2-A-20070419 
R1D-B-20090112 
PWA-D-20080421 
R2-B-20070419 

fl1D-B-20080418 
B1DA-200804ia 
R1D-A-20080418 
B1D-A-20090113 
PWA-D-20080421 
R1D-A-20090113 
R2-A-20070419 
R8-A-20080416 
R2-A-20070419 

fl1D-B-20100421 

Detection 
Frequency 

1/68 
3/68 
8/68 
4/68 
67/68 
19/68 
3/63 
2/68 
1/68 
1/68 
4/68 
5/68 
1/68 
2/68 
1/68 
2/39 
3/68 
a/68 
4/67 

67/68 
19/68 

Range ol 
Detection 
Limits (2) 

0.5-50 
0.5-50 
0.5-50 
0.5-50 

5-5 

0.5-50 
5-500 
0.5-50 
0.5-50 
0.5-50 
0.5-50 
0.5-50 
0.5-50 
0.5-50 
0.5-50 
0.5-50 
0.5-50 
0.5-50 
0.5-50 
50-50 
0.5-50 

Concentration 
Used lor 

Screening (3) 

0.5 

0.47 
0.67 
35 

2900 
11 

11 

1.7 

0.21 
0.73 
4.6 

0.7 

0.41 
0.18 
0.11 

t 

0.66 
2.1 

0.B5 
2700 
1700 

Bacltground 
Value (4) 

N/A 

N/A 

N/A 

N/A 

N/A , 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

screening 
Toxicity Value 

(N/C) (5) 

0.43 c y 
0.24 C ^ 
2.4 C t«-
34N • " 
7.3 N w-
11 N w-

2200 N ^ 

f'oteniiai 
ARAR/TBC 

Value 

75 •W-' 
5 . - ^ 

'• - \ ^ 

7 V*' 
• 70 t ^ 
" " 100 l ^ 
• ^ - \ - ^ 

0.41 C \ ^ ' 5 1-^ 
0.12 C • " 80 **» 
100N ! • ' - t . ^ 
9.1 N >^ 
0.19 C V 
19N • 
1.5 C U ' 
20 N \ / ' 
4.8 C \ i ^ 
160 N k«» 
0.11 C J*" 
230 N t * 
2.0 C >-' 

0.016 C U 

too » ^ 
80 V 
• - • • 

* 700 l ^ 

Hoiennai 
ARAR/TBC 
Source (6) 

MCL 

MCL 

Î —^ 

cSeO 
CMgL^ 

^ MCL 

-
MCL 

Trihalomelhane MCL 

-
MCL 

Trihalomelhane MCL 

-
MCL 

• 10000 V ""̂ 0131 xylenes MCL 
5 w ^ 

' 100,l«^ 

>• 5, r 
lOOO.K" 

S U * 

MCL 

MCL 

MCL 

Ji^K 
. < M & L ^ 

• 2 k ' CKicL-O 

COPO 
Flag 
(Y/N) 

Rationale for 
Conlaminant 

or 

Y v -

Y w - ' 
N i , ' 
Y v f 

Y w 

N \ . 

N i , 

Y v 

Y w 

N w 

N \ , 

Y k . 

N | , 

N v , 
N > , 
N y 

N v 

V w 

N v 
Y w 
Y i 

*-
' 
• * 

-»• 
-
^ 
** 
^ 
p* 

^ 
»* 
' 
1 . * 

^ 
> 
.-* 
«̂  

Selection 
Deletion (7,B) 

ASL 

ASL 

BSL 

ASL 

ASL 

BSL 

BSL 

ASL 

ASL 

BSL 

BSL 

ASL 

BSL 

BSL 

BSL 

BSL 

BSL 

ASL 

BSL 

ASL 
ASL 

Footnotes: 
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specilic quantitation limits or sample-specific instrument detection limits. 
3 - The maximum detected concentration is used for screening purposes. 
4 - Background comparison was not used to eliminate COPCs. 
5 • TTie EPA Regional Screening Levels (RSLs) for residential tap water exposure are presented. The noncarcinogenic values (annotated *N') are divided by 10. 

10 correspond to a target hazard quotient of 0.1, or an incremental cancer risk ol 1 .OE-06 tor carcinogens (annotated *C') (USEPA, November 2010). 
6 - EPA, 2009. "T>ie tiftaximum Contaminant Level (MCL) is a shown from the wetisite: httD://waler.eDa.Qov/drlnk/contaminanls/index.clm 
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. 

Definitions: 
ARAR/TBC = Applicable or Relevant and Appropriate Requiremenl/To Be Considered 
N/A s Not Applicable or Not Available 
COPC = Chemical of Potential Concern 
C = Carcinogen 
N = Non-Carcinogenic 
J = Estimated Value 

Samples Compared: 
PWA-A-20070416 
PWA-A-20080421 

PWA-A-20080421-D 
PWA-A-20100414 
PWA-B-20070416 
PWA-B-20080421 
PWA-B-20100414 

PWA-C-20070416 
PWA-C-20080421 
PWA-C-20100414 
PWA-D-20070416 
PWA-D-20080421 
PWA-D-20100414 

PWB-A-20070419 
PWB-A-20080416 
PWB-A-20100413 
PWB-A-20100413-D 
PWB-B-20070419 

PWB-B-20080416 
PWB-B-20080416-D 
PWB-B-20100413 
PWB-C-20070419 
PWB-C-20080416 
PWB-C-20100413 
R1-1A-A-20070412 
R1-1A-A-20080415 

R1-1A-A-20090114 
R1-1A-A-20100421 

R1-1A-B-20070412 
R1-1A-B-20080415 
R1-1A-B-20090114 
R1-1A-B-20100421 
R1-1A-C-20070412 

R1-1A-C-20080415 
R1-1A-C-20100420 
R1D-A-20070411 
R1D-A-20080418 
R1D-A-20090113 
R1D-A-20100421 

B1D-B-20070412 
H1D-B-20080418 

R1D-B-20090112 
B1D-B-20100421 
R2-A-20070419 

R2-A-200a0416 
B2-B-20070419 
R2-B-20080416 
R6-A-20070413 
R6-A-20080421 
R6-A-20100415 
R6-A-20100416-D 
B6-B-20070413 

R6-B-20080421 
R6-B-20100416 
R7-A-20070417 
R7-A-20070417-D 
R7-A-20080417 

R7-A-20100415 
R7-B-20070417 
R7-B-200B0417 

R7-B-20100415 
R7-C-20070417 
R7-C-20080417 
R7-C-20100415 
R7-C-2010O415-D 

R7-D-20070417 
R7-D-20080417 
R7-D-20100415 
R8-A-20070418 
R8-A-20080416 
R8-A-20100413 
R8-B-20070418 
R8-B-20080416 
R8-B-20100413 

(8) Rationale Codes: 
For Selection as a COPC: 

ASL = Above Screening Level 
For Elimination as a COPC: 

BSL - Below Screening Level 
NUT = Nutrient 
NTX = No Toxicity Data 
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TABLE 3 

EXPOSURE POINT CONCENTRATION SUMMARY - CONTACT WITH GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE 

BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

IScenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 

Exposure 

Point 

Tap Water Contact and 

Water Vapors at Showertiead 

Chemical of 

Potential Concern 

1,4-Dichloroben2ene 

1,1,2-Trichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethene(cis) 

Benzene 

Bromodichloromethane 

Chlorofonn 

Tetrachloroethene 

Trichloroettiene 

Vinyl Chloride 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Arithmetic 

Mean 

5.00E-01 

3.93E-01 

1.79E+01 

1.42E+02 

9.80E-01 

2.10E-01 

4.58E-01 

8.83E-01 

2.80E-I-02 

1.49E+02 

95% UCL 

(Distribution) 

r̂ A 

NA 

2.16E+01 

4.22E-e02 

NA 

NA 

5.04E-01 

9.73E-01 

6.35E+02 

2.06E+02 

Maximum 

Concentration 

(Qualifier) 

0.5 J y ^ 

0.47 J V - ' 

35 J > ^ 

2900 ^ 

1.7 J i / 

0.21 J v / 

0.7 J \ y 

2.1J \ / 

2700 v y 

1 ^ 0 0 . 1 / 

Value 

5.00E-01 V-

4.70E-01 \, 

2.16E-^01 I 

4.22E+02i. 

1.70E+O0v 

Units 

' ug/L 

•^ ug/L 

^ ug/L 

^ ug/L 

/ ug/L 

2.10E-01 ' . ^ ug/L 

5.04E-01 ' 

9.73E-01 V 

6.35E+02 » 

ug/L 

• ^ ug/L 

' ' ug/L 

2.06E+02 v ' ug/L 

Exposure Point Concentration 

Statistic Rationale 1 

Max < ^ ' Number of detects = 1: use Max t—j 

Max l / ' 

95% KM (Percentile Bootstrap), UCL 

97.5% KM (Chebyshev) UCL ^ 

Max v ^ 

Max i -

Number of detects = 3; use Max L ^ 

y Nonnal dist.; 1.0 < o < 1.0; All n; ND 2 50% 

"^ Lognonnal Dist,: 1.5 s o s 2.0; n a 40; ND < 50% 

Number of delects = 2; use Max 

' ' ^ Number of detects = 1; use Max 

95% KM (Percentile Bootstrap) UCLi ^ Nomial Dist.; All n; ND > 0%; max. UCL chosen [ 

95% KM (Percentile Bootstrap) UCL' 

97.5% KM (Chebyshev) UCL \, 

97.5% KM (Chebyshev) UCL ^ 

-^Non-Discemable Dist.; 0.5 < o s 1.0; All n; ND 2 40% 

'^Lognonnal Dist.; 1.5 s o i 2.0; n i. 40; ND < 50% 

^ a > 2.0 to 3.0; n 2 50 to 60; ND > 0% 
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TABLE 4,01,CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS - CHILD RESIDENT CONTACT WITH GROUNDWATER 

CENTRAL TENDENCY EXPOSURE 

BUTZ LANDFILL SfTE, MONROE COUNTY, PENNSYLVANIA 

^ ) ^ W 

Scenarwj Timefiame-. Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Route 

Ingestion 

• 

Dermal 

Receptor Population 

Resident 

Resident 

Receptor Age 

Child 

Child 

Exposure Point 

Sites 

Sits 3 

Parameter 
Code 

CW 

CF 

IR-V* 

EF 

ED 

BW 

AT-C 

AT-N 

GW 

SA 

KP 

FA 

EV 

ET 

EF 

ED 

CF1 

CF2 

BW 

AT-C 

AT-N 

Parameter Definition 

Chemical Concentration in Groundwater 

Conversion Factor 

Ingestion Rate ot Groundwater 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Chemical Concentration in Groundwater 

Skin Surface Available lor Contact 

Permeability Constant (Dermal lor Liquids) 

Fraction Absorbed (Unitless) 

Event Frequency 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Conversion Factor 1 

Conversion Factrir 2 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Value 

Max or 95% UCL 

0.001 

0,74 

350 

2 

15 

25,550 

730 

Max or 95% UCL 

6.600 

Chomical-Specilic 

Chemical-Specific 

1 

0,33 

350 

2 

0.001 

0.001 

15 

-. 25,560 

730 

Units 

ugt 

mg'ug 

L/day 

days/year 

years . 

kg 

days 

days 

ugd 

crTx2 

c m / h r 

c m / h r 

e v e n t s / d a y 

h o u r s / e v e n t 

even ts / yea r 

y e a r s 

m g / u g 

l /cm3 

k g 

d a y s 

Ra t i ona le / 

Re fe rence 

U S E P A , 2 0 0 2 

-
U S E P A , 1997 

U S E P A , 2 0 0 4 

U S E P A , 1993 

U S E P A , 2 0 0 4 

U S E P A , 1 9 8 9 

U S E P A , 1989 

U S E P A , 2 0 0 2 

U S E P A , 2 0 0 4 

U S E P A , 2 0 0 4 

U S E P A , 2 0 0 4 

U S E P A , 20O4 

U S E P A , 2 0 0 4 

U S E P A , 2 0 0 4 

U S E P A , 1 9 3 3 

U S E P A , 2 0 0 4 

U S E P A , 1989 

U S E P A , 1989 

1 
Intake Equation/ | 

Model Name 1 

Chronc Daily Intflko (CDI) (mg/kgiday) = 

C W K C F X I R . W T X E F X E D 

B W x A T 

Dennal Absorbed Dose (mg/kg-day) = 

CW X SA X KP x FunctionlETl x EV x EF « ED x CF1 

(BW X AT) 

Where: Functk>n(£Tl = ET lor inorganics, or 

FA X 2 X (6 X Tau X ET / PI)M.5 lor organics where ET < T" 

FA X [ET/(1tB) t Tau x (2+6B.«8»2)/(UB)^] fororgancs 

See EPA, 2004 lor chemKal-apecific constants Tau, 6, T' 

xCF2 

ET>T- . 

. _... 
Sources: 

USEPA, 

USEPA, 

USEPA, 

USEPA, 

USEPA, 

1989 : R isk A s s e s s m e n t GukJance for S u p e r f u n d . V o l 1 : H u m a n H e a l t h E v a l u a t i o n M a n u a l , Par t A . E P / V 5 4 a / 1 -86 /060 . 

1993 : S u p e r f u n d S t a n d a r d De fau l t E x p o s u r e Fac to rs tor t he Cen t ra l T e n d e n c y a n d R e a s o n a b l e M a x i m u m E x p o s u r e , 

1997 , E x p o s u r e Fac to r s H a n d b o o k , U p d a t e to E x p o s u r e Fac to rs H a n d b o o k . E P A / 6 0 ( V 8 . 8 9 / 0 4 3 - M a y 1 9 8 9 . O f f i ce of R e s e a r c h a n d D e v e l o p m e n t 

2 0 0 2 : C a l c u l a t i n g U p p e r C o n f i d e n c e L im i t s tor E x p o s u r e Po in t Concent ra tk>n3 at H a z a r d o u s W a s t e S i t es . O S W E R 9285 .6 -10 , 

2 0 0 4 : R isk A s s e s s m e n t G u k f a n c e for S u p e r f u n d (Par t E, S u p p l e m e n t a l G u i i l a n c e for D e m i a l R isk A s s e s s m e n t ) F ina l , E P / V 5 4 0 / R / 9 9 / 0 0 5 , 
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TABLE 4.02.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RESIDENT CONTACT WITH GROUNDWATER 

CENTRAL TENDENCY EXPOSURE 

BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Route 

1 Ingestion 

1 
Dennal 

1 

Receptor Population 

Resident 

Resident 

Receptor Age 

Adult 

Adutt 

Exposure Point 

Site 3 

Site 3 

Parameter 
Code 

CW 

CF 

IB-W 

EF 

ED 

BW 

AT-C 

AT-N 

CW 

SA 

KP 

FA 

EV 

ET 

EF 

ED 

CF1 

CF2 

BW 

AT-C 

AT-N 

Parameter Definition 

Cherfiical Concentration in Groundwater 

Conversion Factor 

Ingestion Rate ol Groundwater 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Chemical Concentration in Groundwater 

Skin Surface Available for Contact 

Permeability Constant (Dennal for Liquids) 

Fraction Absorbed (Unitless) 

Event Frequency 

Exposure Time 

Exposure Frequerxry 

Exposure Duration 

Conversion Factor 1 

Conversion Factor 2 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Value 

Max or 95% UCL 

0,001 

1,4 

350 

7 

70 

25,550 

2,555 

Max or 95% UCL 

18,000 

Chemical-Specific 

Chemical-Specifk: 

1 

0167 

350 

7 

0,001 

0,001 

70 

25,550 

2,555 

Units 

ug/l 

mg'ug 

Uday 

days/year 

years 

k9 

days 

days 

ugn 

Cin2 

cm/hr 

cm/hr 

events/day 

hours/event 

events/year 

years 

mg/ug 

l/cm3 

kg 

days 

days 

Rationale/ 
Reierence 

USEPA, 2002 

-
USEPA, 1997 

USEPA, 2004 

USEPA, 1997 

USEPA, 20D4 

USEPA, 1989 

USEPA, 1989 

USEPA, 2002 

USEPA, 2004 

USEPA, 2004 

USEPA, 2004 

USEPA, 20O4 

USEPA, 1997 

USEPA, 2004 

USEPA, 1997 

-
-

USEPA, 2004 

USEPA. 1989 

USEPA, 1989 

Intake Equation/ 
Model Name 

Chronic Daily Intake (CDI) (mg/k|yday) = 

C W x C F x I R - W x E F x E D 

BW X AT 

Dermal /kbsortjed Dose (mgfkg.day) = 

CW X SA X KP X FunctionfETl x EV K EF « ED x CF1 X CP2 

(BW X AT) 

Where: Function(ET) = ET lor inorganics, or 

FA X 2 X (6 X Tau X ET / PIl'^.S for organics where ET < T* 

FA X lET/(1tB),, Tau < (2»6B4,6B"2)/(1tB)'>2) for organics, ET . TV 

See EPA, 2004 lor chemical-specilic constants Tau, B, T* 

Sources: 

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

USEPA, 1997. Exposure Factors Handtxx)k. Update to Exposure Factors Handbook. EPA/600/e-e9/043-May 1989. Office of Research and Development. 

USEPA, 2002: Calculating Upper Contidence Limits for Exposure Point Concentrations al Hazardous Waste Sites. OSWER 9285.6-10. 

USEPA, 2004: Risk Assessment Guidance for Superfund (Pari E, Supplemental Guidance for Oemial Risk Assessment) Final. EPA/S40/R/99/005. 

M c 
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TABLE 4.02a.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RESIDENT CONTACT WFTH GROUNOWATER 

CENTRAL TENDENCY EXPOSURE 

BUTZ LANDFILL StTE. MONROE COUNTY, PENNSYLVANIA 

r ^ 

Roccptor Popiiation 

HialaDon al Vapon Dunng Showoring 

PBfwn«t«r 

Cod* 

AT-C 

AT-N 

EC-«vwri 

CF l 

0 * 

Dt 

SV 

CWO 

CW 

CF2 

CF3 

Paramarar Oafntion 

Ejf>osu« Fioquanry 

E^poaura Duration 

Avaraging Twnm (Cencai) 

Awragng Tma (NooCancai) 

Ej^MMiaa Tma 

Eyostga Concarcation aqmalant to ataac^ a q x s u a dumg 1 ahower 

Corwaraion Factoi 

F i r c t nn of Air EKhang* Rata & Twn% in SHowar & Showar Room 

DuQtion o< ShcMNF 

Total Tma in Showar Room 

Rata d Atr EwivrOa 

kxioot VOC Ganambon Rata 

ShotMr FkM* Rata 

Showar Room Air Voluna 

Chamical Concartiaiion Laoving Watar Droptal aftar tima ts 

Chamical Concartration n Grouidwntar 

Corwarsion Faclor 

Ccrwaraion Factot 

Showar Droplai Tmo 

Showat Dicptat Dtsmalai 

Mjuaiad ovaral m»aa trarwtar coattictarl 

CalibtBtion Watar Tamparatura at KL 

Show«t Watar TamparBtura 

Wclar VisoosRy aJ T l 

Watai Vacoaity at Ta 

613200 

61320 

darrvad 

Danvad 

1000 

2.7807 

0.01667 

Chamical Spacdtc 

Chamical SpacA; 

MaxorB5%UCL 

1/3600 

10 

ChamKal SpadtK 

1.002 

0.5B6 

U™ts 

d«ysV«r 

yaara 

hoia« 

h o r n 

ham/day 

mg/m3 

UQ/mg 

m n 

min 

m h 

1/min 

uo'inSi'mn 

Vmin 

n\3 

U9l 

uon 

tv /a«: 

mm/cm 

a w 

cnJVi 

K 

K 

dartjpoaa 

canbpoa* 

Rabonala/ 
Rafaranca 

USEPA. 2004 

USEPA. 1M7 

USEPA. 2000 

USEPA. 2009 

USEPA 2009 

USEP^200g 

FosAChi, 1987 

USEPA 1997 

USEPA 1997 

Foa&Ov. 1967 

FoaiChf. 1987 

USEPA 2010 

USEPA 2010 

Foa&Chi. 1987 

USEPA. 2002a 

USEPA 2010 

Fo6&Chf. 1987 

FoaiCtTB, 1937 

Foa4Ct*, 1967 

Foa&Chi. 1967 

F o t i C h i . 1987 

Fo»&Chf, 1987 

Haka EquatnrV 

Modal Nama 

EC {mo/m3) - ( E C ^ a r t K ET x EF x ED) / (AT) 

(Ei9<»"r« Concartratioo aqiivalani lo cordnuou • ^ x n \ j 9 o w avaragino pariod) 

Mttara: 

AT-C = 24 hra/day 1365 dayVyr i 70 y w ™ « AT-N - 24 hiiTdoy 

ET (hoirt 'day) = (D( miVthowK / (60 maVhr}) x (1 ahowM / day] 

EC-«var4 (m^'mS) i= (5 > Q) / (Ra x CF 1 i Ot) 

365 d a y i y x EO yrs 

wfiara: 0 - Da + i(a4>(-Ra » a ) y n a ] - [(•»p(Ra i (Ds - Di)))ma] 

whaia: S = CWD x FR/SV 

whara. CWD . CW x |l-a>ip{.KaL i la x {6/d) x CF2 x CF3)| 

wnata. KaL = K17SQRTl(Tl «us)/rT8«ul)} 
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TABLE 4.02a.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RESIDENT CONTACT WITH GROUNDWATER 

CENTRAL TENDENCY EXPOSURE 

BUTZ LANDFILL STTE, MONROE COUKTY, PENNSYLVANIA 

Racaploi Population 

Violation ot Vapora During Showanng 

PajBmatai 

Coda 

kC 

MWH 

UWC 

hlW 

Paiamatar Da fn tun 

M n u Translai Coatfiaam 

tdMl Gas lew Conatant 

Abaoluta Tamparaluia 

Haniy'B b w Coratart 

Gaa-fim Masa Tranafar Co«tfC)«nl 

Uqiid-riln) Maaa Tianafaf CoatfxMnt 

Gaa-Fi)m hAassTionslarCoattidartlorVifatar 

Ljqiid-film M a u Trancfat Coatficianl lor Carbon DiOJOda 

Molaciier Weight ot Watar 

IMacJa r WaigN of Carbon Onnda 

Mdaci ia tWaightofCOPG 

Chamical Spactlx: 

8.21 E-06 

293 

Chamical SpaciTic 

Chamical Spacifx; 

Chamnal Spadfic 

3000 

20 

Chamical SpaciTic 

cm/hr 

atm m^^moWK 

K 

atm m3/mola 

on/hr 

. cm/hf 

tymoto 

e'mola 

Ralnnala/ 

Rafaranca 

Foa&Clv. 1967 

Foa&Chr, 1087 

Foe&Ch(, 1987 

USEPA ZD02b 

FoaAChr. 1987 

FoaiCtv, 1987 

Fo»&Chi, 1967 

FoaAChi. 1987 

FooAChi, 1087 

Foc&Ch(, 1987 

Foa&Chf 19S7 

kntaka Equation/ 

Modal Nama 

whara: KL = 1/I{i/Kl) + ({R )iTV(H xkg))] 

whafa: l <g - kH xSQRTlMWHrtiW) 

ortwia kl . kC X SQRTIUWC/MW) 

Souicaft 

(a). PiofaasioralJulgmant. tr^ialotxin rata (IR)diinngshowarvigcorTaspond3 to bgta activity (1.0 m^Vhr) basadon ER astimataS tor activity catagoriea praaontad n EPA 19S7. 

USEPA 2001. Faci Shaat. Corracting tha Hany'a l ^ w CorvtanI for Sori Tamparatura, (mm wiab3i1a:tup://www USEPA goWsifiartiJid'progrBm^riakyaimwdal/lactshaat.pdl 

USEPA. 2002a'Cak:tiating Uppar CorManca Lxnils for E ipooua Poir l CoTKorVratXirv ai Hazardoia Wasia Sitaa. OSWER 9285.6-10 

USEPA 2002b: Si4>plamartal Giadarva lor Davak^Mng S d Scraarv^g Lavala (or SLf)a<1md Sitas. OSWER 03SS.4-24. 

USEPA 2004- RIak Aaaaaamani Gudanca loi S i p a r l i r d (Pari E. Sifiplamartal GiMlanca (or Darmal Risk Aaaaasmart) Finaj. EPA/54tfR/g9/005. 

USEPA. 2009: Rak AoMaamant Gudanca lor S i ^ ja r im j , Vcriisna 1. Hixnan Haatth Evaluation Manial. (Pan F. Sif tplamarUl Giidanca tor ktialauon Rok Assasamant). Final. EPA 540-R-O70-002. 

USEPA 2010: Racommarvittd by Ragion 3 EPA 

Fosiar.S A arvj P.C. Chrostowski. 19S7. Hnlat ionEqxMuras to Volalla Organic Coroamranta intha Showsr. Praaantad a i lho 80th Amual Maabng ot tha Ar Poiution Conlrol Associatisn. NawYork.NY Ju ia. 

Da1ai i lHar¥y'sL«wConatanB(HLCB)ai2Sd«graa3CobtairMd(ramEPA 1996. Saa appandii tor convarsionol HLCa to ohowaring tamparatura using EPA 2O01. 

^^ 
u 
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TABLE 4.01.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS - CHILD RESIDENT CONTACT WITH GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE 

BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

Scenario Timetrame; Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Route 

Ingestion 

Dermal 

• 

Receptor Population 

Resident 

Resident 

Receptor Age 

Child 

Child 

Exposure Point 

Sites 

Site 3 

Parameter 

Code 

CW 

CF 

IR-W 

EF 

ED 

BW 

AT-C 

AT-N 

CW 

SA 

KP 

FA 

EV 

ET 

EF 

ED 

CFl 

CF2 

BW 

AT-C 

AT-N 

Parameter Definition 

Chamical Concentration in Groundwater 

Conversion Factor 

Ingestion Rate ot Groundwater 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Chemical Corxientration in Groundwater 

Skin Surface Available tor Contact 

Permeability Constant (Dermal tor Liquids} 

Fraction AbsortMd (Unitless) 

Event Frequency 

Exposure Time 

Exposure Frequency 

Exposure Duration 

( inversion Factor 1 

Conversion Factor 2 

Body Weight 

Averaging Time {Carreer) 

Averaging Time (Non-Cancor) 

Value 

Max or 95% UCL 

0.OO1 

350 

6 

15 

25,550 

2.190 

Max or 95% UCL 

6,600 

Ct)emica|.SpocJtic 

Chemical'Specitic 

1 

1 

350 

6 

0.001 

0.001 

15 

26,560 

2,100 

Units 

ugn 

mg/ug 

L/d«y 

days/year 

years 

kg 

days 

days 

UQf] 

cm2 

cm'hr 

crrVhr -

events/day 

hours/event 

events/year 

years 

mgfug 

l/cm3 

kg 

days 

days 

Rationale/ 
Reference 

USEPA, 2002 

-
USEPA, 1997 

USEPA, 20O4 

USEPA, 2004 

USEPA, 2004 

USEPA, 1989 

USEPA, 1989 

USEPA, 2002 

USEPA, 2004 

USEPA, 2004 

USEPA, 2004 

USEPA, 2004 

USEPA, 2004 

USEPA, 2004 

USEPA, 2004 

-
-

USEPA, 2004 

USEPA. 1989 

USEPA. 1989 

1 
Intake Equation/ 

Modal Name 

Chronic Daily Intake (CDI) (mg/kg/day) = 

C W x C F x I R - W x E F x E D 

BW X AT 

Dennal Absorbed Dose (mg/kg-day) = 

CW X SA X KP X FunotionrETl x EV x EF x ED « CFl x CF2 

(BW X AT) 

Where; Function(ET) = ET lor inorganKs, or 

FA X 2 X (6 X Tou X ET / P l )^ .5 lor organics viJiere ET < T" 

FA X [ET/(1 tB) * Tau x (2t6B+6B^)/(1 t B y ^ ] lor organKS, ET > T". 

See EPA, 2004 for chemical-specific constants Tau, B, T' 

• 

Sources: 

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

USEPA, 1997. Exposure Factors Handbook. Update to Exposure Factors Handbook. EPA/600/8-a9/043 - May 1989. Office of Research and Development. 

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

USEPA, 2004: Risk Assessment Guidance tor Superfund (Part E, Supplemental Guidance tor Dermal Risk Assessment) Final. EPA/540/R/99/005. 
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TABLE 4.02.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RESIDENT CONTACT WITH GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE 

BUTZ L A N D F i a SITE, MONROE COUNTY, PENNSYLVANIA 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Route 

Ingestion 

. 

j Dennal 

Receptor Population 

Resident 

Resident 

Receptor Age 

Adult 

Adult 

Exposure Point 

Sites 

Site 3 

Parameter 
Code 

CW 

CF 

IR-W 

EF 

ED 

BW 

AT-C 

AT-N 

. CW 

SA 

KP 

FA 

EV 

ET 

EF 

ED 

CFl 

CF2 

BW 

AT-C 

AT-N 

Parameter Definition 

Chemical Concentration in Groundwater 

Conversion Factor 

Ir^gestion Rate of Groundwater 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Chemical Concentration in Groundwater 

Skin Surface Available lor Contact 

Permeabtlily Constant (Dennal for Uquids) 

Fraction Absorbed (Unitless) 

Event Frequency 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Conversion Factor 1 

( inversion Factor 2 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Value 

Max or 95% UCL 

0.001 

2 

350 

24 

70 

25,550 

8,760 

Max or 95% UCL 

18,000 

Chemical-Specific 

Chemical-Specilic 

1 

0.5 

350 

24 

0.001 

0.001 

70 

25,550 

8,760 

Units 

ug/1 

mg/ug 

L/day 

days/year 

years 

kg 

days 

days 

ug'l 

cm2 

cnVhr 

cm^hr 

events/day 

hours/event 

events/year 

years 

mg^ug 

l/cm3 

kg 

days 

days 

Rationale/ 
Reference 

USEPA, 2002 

USEPA. 1997 

USEPA, 2004 

USEPA, 2004 

USEPA, 2004 

USEPA, 1989 

USEPA, 1989 

USEPA, 2002 

USEPA, 2004 

USEPA, 20O4 

USEPA, 2004 

USEPA, 2004 

USEPA, 2010 

USEPA, 2004 

USEPA. 2004 

-
-

USEPA. 2004 

USEPA, 1989 

USEPA. 1989 

Intake Equation/ 
Model Name 

Chronx: Daily Intake (CDI) (mgfkg/day) = 

C W x C F x t R W x E F x E D 

BWxAT 

Dennal Absorbed Dose (mgfltg-day) = 

CW X SA X KP X FunctionlETl x EV x EF x ED x CFl x CF2 

(BW X ATI 

Where: Function{ET) = ET for inorganKs. or 

FA X 2 X {6 X Tau X ET / Plj'fl.S for organics where ET < T* 

FA X [ET/{1 +B) + Tau x (2+6B+6B^y(t+B)^] tor organics. ET > T*. 

See EPA, 2004 tor chemical-specific constants Tau. B. T* 

Sources: 

USEPA. 

USEPA, 

USEPA, 

USEPA, 

USEPA, 

1989: Risk Assessment Gukfance for Superfund. Vol 1: Human Health Evaluation Manual, Pan A. EP/\/540/1-8&060. 

1997. Exposure Factors Handbook. Update to Exposure Factors Handbook. EPA/600/8-e9/043 - May 1989. Office of Research and Development 

2002: Calculating Upper ConfkJence Limits for Exposure Point Concentratnns at Hazardous Waste Sites. OSWER 9285.6-10. 

2004: Risk Assessment Guidance tor Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/54a/R/gg/005. 

2010: Recommended by Regioi^ 3 EPA. 
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TA8LE 4.02a. RUE 

VALUES USED FOR DAILY tNTAKE CALCULATIONS - AOULT RESIDENT CONTACT WITH GROUNDWATER 

REASONABLE UAXDIUy EXPOSURE 

BUTZ L W D R L L SfTE. MONRO£ CQUHTt, PENNSYLVANIA 

RK«plor Popiiation 

InhalaUon of Vapors Ourkig Shomring 

Param«(«r 

Coda 

AT-C 

AT-N 

EC-wwil 

CFl 

CF2 

CF3 

ParaiDMar Mn i t i on 

EjqMsur* Fraquancy 

Expooura Duration 

Avaraging Tlma (Concar) 

Avaraor^ Tima (Ncn-Canc«f) 

Eqt iauraThw 

£j90sura Concanlralm aqiivafail to staody uqxnuia during 1 ihoMrar 

Convareion Factor 

Fmction d Ati Exchanga Rata ft Tnta n Showar & ShcMrar Room 

Dunaion d Showar 

Totri Ttna in Showat Room (ccnudarad tha Micro-Evant Tuna - ET) 

R«t« ol Air EiEhanga 

kxkxir VOC Ganaration Rata 

Showat Flow Rala 

Showar Room Air Vofuma 

Charrvcal Concatilratior Loaving Waiar DropW aflar tima t i 

Chamical CorKentratian in Grourtdwntor 

CotwarvKxi Factor 

Cowarakm Factor 

Showw DrqilBl T^rta 

Showar DiopW Diamalar 

Aifuslad owaral masa tranaler coa(lKi«ii 

CalilDrallon Watar Tampaiatura of KL 

Showar Watar Tanparatura 

Waiat Viacoalty ai Tl 

Watar Vtocoaity at Ta 

24 

613200 

210240 

darivad 

Danvad 

1000 

0.01667 

Chamical Spacihc 

10 

12 

Chamit:d SpaciTic 

Uax or 05% UCL 

1/3600 

10 

ChoTTMcal Spacrfic 

houra 

houra 

houra/day 

i^ymg 

uO'ma'min 

Vnwi 

m3 

ug/l 

hr/sac 

fntT>/cm 

cant^nsa 

Ratnnata' 

Ratatanca 

USEPA. 2004 

USEPA, 20M 

USEPA, 2000 

USEPA, 2000 

USEPA, 2000 

USEPA. 2000 

USEPA, 2010 

USEPA. 2010 

FoaAChr. 1067 

F u l C h r . 1067 

USEPA, 2010 

USEPA. 2010 

Foa&Chi. 1067 

USEPA. 2 0 0 2 B 

USEPA. 2010 

FoaftChr. 1067 

FoaiChr. 1087 

FoaAChr. 1067 

FoaftChf, 1067 

Foa&Chf. 1067 

FoaftChr. 1867 

IntaKa EquatKyV 

ModdNvna 

EC (ma^m31 = (EC-avwit K ET x EF x ED) / (AT) 

(E^fxwura Concaniralion aqutvdanl to ctntlruaut v^xjaure ovar cvaragng panod) 

whato.' 

AT-C = 24 hra/day i 365 daya/yr * 70 yaan A AT-N - 24 hraMay i 36S deya^i i ED yrs 

ET (hour^day) - (Dt mkVchowat / (60 nwVhi)) x (1 ahowar / dcy) 

EC-awent (mg/m3) > (S x Q) / (Ra x CFl x Dt) 

(E;^)oaura Concartraiian aqunralant to ilaady axposura during crt* ahowar awant) 

whero. Q = Ds * 1(«9>(-Ra x Dl))/Ra] - [(axp<Ra « (Ds - [^)KRa] 

whara: S - C W D x F H / S V 

: CWD = CWx|1-«)q3(-KaLiUx(6/dJxCF2KCF3]) 

whara. KaL-KL/SQRT|(Tl xus)/(Ts x 
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TABLE 4.a2a.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RESIDENT CONTACT WTTH GROUNDWATER 

REASONABLE UAXMUU EXPOSURE 

BUTZ LANDRLL SITE, MONROE COUNTY, PENNSYLVMIA 

h^haUlicn ol ^ t ^ c n During Shcw«ing 

Coda 

l(C 

MWH 

MWC 

MW 

Paramalar Dalinilun 

M u » T r v s t v Coatticiant 

tdad Gas law Comtani -

Abaoluta Tatrparatuia 

Hanrys law Cotutant 

Gas-nn Mass Translar Coalhciant 

Uquid-rikTi Masa Tranafar Coaftldant 

QBs-fibn Masa Tranafar CoatfiCHni let Watar 

Uquid-tilm Mass TrarMler Coafflciant for Carbon Onxide 

Mdaciaai Watghl al Watar 

Udacular Woght 01 Carbon Dabda 

Mdacular WaQhl al COPC 

Chatncal Speciflc 

a.2iE-as 

203 

Chamicaf Spaotic 

Chamcal SpaoTc 

Chamical Spocific 

3000 

20 

Chemcal Specific 

cmftit 

amiml'iTwIWK 

K 

a tmm^mda 

cmftM 

cnVhr 

cnVhr 

cmflif 

Ratunala/ 

Rafaranca 

Foa&Chr. IW? 

Foa&Chr. 1087 

FoaiChr, 1067 

USEPA, 2002b 

FosAChf. 1067 

Foa&Cm. 1067 

FosAChf. 1067 

FosAChr, 1067 

FoaAChi, 1067 

FosftChr. 1067 

FosAChr, 1967 

Intaha EquaturV 

ModsfNana 

wh«». K L - m t f K U * ( t R K T V ( H x k f l l ) l 

wrf^ora: 

kg - i(H X SQRT[MWH/MW) 

kl = kC X SORTIMWC/MW] 

Sou re as 

USEPA. 2001 . FOCI Shaat. Corracting tha Henry's Law Constant for Soil Twnparatuia, (lOm wabslia. http.//www.USEPA0Ov/ei4>«rfund/pfograma/nai(/airmodal/I«;bhaat pdl 

USEPA. 2002a' Calcutating Uppar Conlidarwa Lvnts lor Exposuta Povit Conevitrations at Hazardous Wasia S lac . OSWER 0265.6-10. 

USEPA. 2002b: Suppletnantat G i i d a r ^ a lor Dovdr^xng Sc i Scraanrig Lawals for S t p a i t m ] S i t u . OSWER 0366 4-24. 

USEPA, 2004: R n k Assassnwnt Gutdanca for Si^iarfund (Pan E. SupplamarM GuManca lot D « m a l Risk Aicaaamant) Final. EPA/54(VRr9tf005. 

USEPA, 20O9. Risk Ass'assrrMnt Guldanca lor Supat lund. V d u n a I. H u n a n Haatth Eva lu t fnn Manual (Pan F. Si^iplarnentBl Guidarx^ tor Inhatatn i Risk Aas«u iTw i i ) Fnal . EPA &40-R-070-002. 

USEPA, aOlO R a c o t m w x l a d by Ragnn 3 EPA 

Fostar. S. A and P.C. Chroatowski. 1067. Ir^halatKn Eigiosufaa to Vdatria Organic Coi taminBnU n tha Showar. Piasantad al tha 80in A n m ^ Maattng of [ha Air Pcfhjtlcn Conlrol AsMc ia inn . Naw Y v k . NY. Jurta. 

OsfaiJt Hanfys Law Constants (HLC>) at 25 dagraas C obtainad (ram EPA. 1906 Soe appandix lot convatt ion of HLCs to showating icmparalura using EPA. 2001. 
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TABLE 5.1 

NON-CANCER TOXICITY DATA - ORAL/DERMAL 

BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

Chetnical 

ol Potential 

Concern 

1,4-Dichlorobenzene 

1,1,2-Trichloroethane 

1,1-Dichloroetnene 

1,2-Dichloroetnene (cis) 

Benzene 

Bromodichloromethane 

Chlorolorm 

Tetrachloroethene 

Trichloroethene 

Vinyl Chloride 

Chronic/ 

Sijtxjhronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

N/A 

Chronic 

Oral RfD 

Value Units 

7.00EO2 , / ^ g / k g - d a y 

4.00E-03^ 

5.00E-02 V, 

2.00E-03 x 

4.00E-03V 

2.00E-02 ^ 

' mg/kg-day 

^ mg/kg-day 

f mg/kg-day 

mg/kg-day 

/ mg/kg-day 

1.00E-02 \ / m g / k g - d a y 

1.00E-02 ^ / ^ mg/kg-day 

N/A " - v / N/A 

3.00E-03 ' /mg / kg -day 

Oral Absorption 

Efficiency for Dermal (1) 

1.00E+00 

I.IME-fOO 

1.00E+00 

l.OOE+00 

1.00E+00 

l.OOE+00 

l.OOE+00 

l.OOE+00 

N/A 

l.OOE+00 

Absorbed RfD lor Dermal (2) 

Value 

7.O6E-02 

4.Q0E-03 

5.00E-02 

2.00E-03 

4.0aE-03 

2.00E-02 

1.00E-02 

1.00E-02 

N/A 

3.00E-03 

L. 

\ 
\ 
V 

u 

t 

Units 

/ ' mg/kg-day 

_/mg/kg-day 

/ mg/kg-day 

. / mg/kg-day 

y mg/kg-day 

/ mg/kg-day 

^mg f l i g -day 

/mg/kg-day 

t 

- V 

y N/A 

/^mgfl<g-day 

Primary 

Target 

Organ(s) 

Liver/Developmental 

Blood/Liver 

Liver 

Kidney 

Blood/Immune 

Kidney 

Liver 

Liver 

N/A 

Liver 

Combined 

.Uncertainty/Modifying 

Factors 

1000 

1000 

100 

3000 

300 

1000 

100 

1000 

N/A 

30 

RID: Target Organ(s) 

Source(s) (3) 

ATSDR 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

N/A 

IRIS 

Date(s) 

08/2006 

01/11/2011 

01/11/2011 

01/11/2011 

01/11/2011 

01/11/2011 

01/11/2011 

01/11/2011 

N/A 

01/11/2011 

1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Pari E, Supplemental Guidance for 

Dermal Risk Assessment) Final. EP/V540/R/99/005. 

2 - Adjusted dermal RID = Oral RfD x Oral Absorption Efficiency for Demial. 

3- IRIS-Integrated Risk Information System (EPA, 2011) 

ATSDR MRL - Agency for Toxic Substances and Disease Registry Minimal Risk Level 

HEAST - EPA Health Effects Assessment Summary Tables 

PPRTV - Provisional Peer Reviewed Toxicity Values 
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TABLE 5.2 

NON-CANCER TOXICITY DATA - INHALATION 

BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

Chemical 

of Potential 

Concern 

|l,4-Dichlorobenzene 

1,1,2-Trichloroethane 

1,1-Dichloroethene 

1,2-Oichloroethene (cis) 

Benzene 

Bromodichloromethane 

Chloroform 

felrachloroelhene 

Trichloroethene 

Vinyl Chloride 

—: 

Chronic/ 
Subchronic 

Chronic 

N/A 

Chronic 

N/A 

Chronic 

N/A 

Chronic 

Chronic 

N/A 

Chronic 

Inhalation RIC 

Value Units 

8.00E-01 \ , y mg/m3 

N/A v. - ^ N/A 

2.00E-01 ^ / ^ m g / m 3 

N/A \ , 

3.00E-02 V 

N/A S/ 

9.80E-02 A 

y N/A 

^ mg/m3 

^ N/A 

"•^ mg/m3 

2.70E-01 V -^ mg/m3 

( ^ 0 . a \ N/A 

1.00E-01 N / ' mg/m3 

Extrapolated RfD (1) 

Value 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Units 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Primary 

Target 

Organ(s) 

Liver 

N/A 

Liver 

N/A 

Blood/Immune 

N/A 

- Liver 

CNS/Kidney 

N/A 

Liver 

Combined 

Uncenainty/Modifying 

Factors 

100 

N/A 

30 

N/A 

300 

N/A 

100 

N/A 

30 

RfC: Target Otgan(s) 

Source(s) (2) 

IRIS 

N/A 

IRIS 

N/A 

IRIS 

N/A 

ATSDR 

ATSDR 

N/A^yy^^ 

IRIS 

Dates 

01/11/2011 

N/A 

01/11/2011 

N/A 

01/11/2011 

N/A 

09/1997 

09/1997 

>OfrN/A 
01/11/2011 t 

1 - RAGS Pan F (EPA, 2009) requires use of the inhalation RfC, so the extrapolated inhalation RID is obsolete (RFDi = RfC •20m3/day / 70 kg) 

2 - IRIS - Integrated Risk Information System (EPA. 2011) 

Cal EPA - California Environmental Protection Agency Toxicity Value 

PPRTV - Provisional Peer Reviewed Toxicity Values 

ATSDR MRL - Agency for Toxic Substances and Disease Registry Minimal Risk Level 
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TABLE 6.1 

CANCER TOXICITY DATA - ORAL/DERMAL 

BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

Chemical 

of Potential 

Concern 

1,4-Dichlorobenzene 

1,1,2-Trichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethene (cis) 

Benzene 

Bromodichloromethane 

Chloroform 

Tetrachloroethene 

Trichloroethene 

Vinyl Chloride • 

Oral Cancer Slope Factor 

Value 

5.40E-03 

5.70E-02 

N/A 

N/A 

5.50E-02 

6.20E-02 

3.10E-02 

5.40E-01 

5.90E-03 

7.20E-01 

^ 

\/ 
V 

V 

\ y ^ 

\ y 

y 
\ / 

V 

Units 

1/(mg/kg-day) 

^1/(mg/kg-day) 

/ ^ N/A 

/ ^ N/A 

1/(mg/kg-day) 

1/(mg/kg-day) 

l/(mg/kg-day) 

•^1/(mg/kg-day) 

^ 1/(mg/kg-day) 

/ l / (mg/kg-day) 

Oral Aljsorption 

Efficiency 

forDerTnal(l) 

1.00E+00 

l.OOE+00 

I^A 

N/A 

1.00E+00 

l.OOE+00 

1.00E+00 

1.00E+00 

l.OOE+00 

l.OOE+00 

/Uisortied Cancer Slope Factor 

for Dermal(2) 

Value 

• 5.40E-03 

5.70E-02 

N/A 

I^A 

5.50E-02 

6.20E-02 

3.10E-02 

5.40E-01 

5.90E-03 

7.20E-01 

L. 
\ 
U 

L. 

y ^ 

x y 

L ^ 

• 1 ^ 

Units 

/ ' 

J 
^ 
y 

/ 

^ 
/ • 

-y 

1/(m9/kg-day) 

1/(mg/kg-day) 

rg/A 

N/A 

1/{mg/kg-day) 

1/(mg/kg-day) 

1/(m9/kg-day) 

1/(mg/kg-day) 

1/(mg/kg-day) 

1/(mgrt(g-day) 

Weight of Evidence/ 

Cancer Guideline 

Description 

C 

C 

N/A 

N/A 

A 

82 

B2 

B2-C 

B2 

A 

Oral CSF 

Source(s) (3) 

Cal EPA 

IRIS 

N/A 

N/A 

IRIS 

IRIS 

CalEPA 

CalEPA 

CalEPA 

IRIS 

Date(s) 

01/11/2011 

01/11/2011 

N/A 

I^A 

01/11/2011 

01/11/2011 

oi/11/2011 

01/11/2011 

01/11/2011 

01/11/2011 

N/A = Not Applicable 

* - An asterisk Indicates a mutagenic chemical for which ADAFs need to be applied to adjust cancer potency slope factors. 

1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance 

for Demnal Risk /tesessment) Final. EPA/54a/R/99/005. 

2 - Adjusted cancer slope factor for dennal -

Oral cancer slope factor / Oral Absorption Efficiency for Dennal. 

3 - IRIS - Integrated Risk Infonnation System (EPA, 2011) 

EPA - NCEA - EPA National Center for Exposure Assessment 

Cal EPA - California Environmental Protection Agency Toxicity Value 

Î JDEP - Nev» Jersey Department of Environmental Protection 

EPA Group: 

A - Human carcinogen. 

B1 - Probable human carcinogen - indicates that limited human data are availatile. 

B2 - Prot)able human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans . 

C - Possible human carcinisgen. 

0 - Not classifiable as a human carcinogen. 

E - Evidence of noncarcinogenidty. 

V^ 
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TABLE 6.2 

CANCER TOXICITY DATA - INHALATIOhl 

BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

Chemical 

of Potential 

Concem 

1,4-Dichlorobenzene 

1,1,2-Trichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethene (cis) 

Benzene 

Bromodichloromethane 

Chlorofonn 

Tetrachloroethene 

Trichloroethene 

Vinyl Chloride* 

Unit Risk 

Value 

1.10E-05 

1.60E-05 

N/A 

N/A 

7.80E-06 

3.70E-05 

2.30E-05 

5.90E-06 

2.00E-06 

4.40E-06 

L / 

Units 

1/(ug/m3) 

V " ^ 1/(ug/m3) 

\- - ^ N/A 

y . ' ^ N/A 

v / 

^ 
s / 

v>< 
v-
u 

1/(U9/m3) 

1/(ug/m3) 

1/(ug/m3) 

• ^ 1/(ug/m3) 

"^ 1/(u9/m3) 

• ^ 1/(ug/m3) 

Inhalation Cancer Slope Factor (1) 

Value 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Units 

N/A 

N/A 

: I^A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Weight of Evidence/ 

Cancer Guideline 

Description 

C 

N/A 

N/A 

A 

B2 

B2 

B2-C 

A 

Unit Risk: Inhalation CSF | 

Sources(s) (2) 

Cal EPA 

IRIS 

N/A 

N/A 

IRIS 

Cal EPA 

IRIS 

CalEPA 

CalEPA 

IRIS 

Date(s) 

01/11/2011 

01/11/2011 

N/A 

N/A 

01/11/2011 

01/11/2011 

01/11/2011 

01/11/2011 

01/11/2011 

01/11/2011 

N/A = Not/VpplicaWo EPA Group: 

* - An asterisk indicates a mutagenic chemical for v»hich ADAFs need lo be applied lo adjust cancer slo A - Human carcinogen. 

1 - RAGS Part F (EPA, 2009) requires use of the inhalation unit risk (lUR), 

so the extrapolated Inhalation CSF is obsolete (CSFi = lUR ' 70 kg / 20m3/day) 

2 - IRIS - Integrated Risk Information System (EPA, 2011) 

EPA - NCEA - EPA National Center for Exposure Assessment 

Cal EPA - Califomia Environmental Protection Agency Toxicity Value 

PPRTV - Prtwisional Peer Revievued Toxicity Value 

B1 - Probable human carcinogen - indicates that limited human data are available. 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans. 

C - Possible human carcinogen. 

D - Not classifiable as a human carcinogen. 

E - Evidence of noncarcinogenidty. 

UD0CUMENTS/RAC/RAC2 EPS30704/01060/24080 Page 1 of 1 AR301899



TABLE 7 (RAGS D 7.1.CTE) 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD RESIDENT TAP WATER EXPOSURE TO GROUNDWATER 

CENTRAL TENDENCY EXPOSURE 
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

Scenario Timelranie: Future 

Receptor Population: ReskJent 

Receptor Age: Ctiild 

Medium 

Groundwater 

1 , 

Exposure Medium 

Groundwater 

Exposure Point 

Tap Water Contact With Groundwater 

Exposure 
Route 

lnoestk>n 

Exp. Route 
Totil 

Dermal 

Exp. Route 
rotal 

Ctiemical ol 

Potential Concem 

1,4-Dichlorot}enzene 

1,1,2-Trictik)roott>ane 

1,1-Dictikiroetfiene 

la-Dictitoroethenefcis) 

Beruene 

BromodKhkjromethane 

Ctitorotomi 

Tetractikiroettiene 

Tricfiloroethene 

Vinyl Ctiloride 

EPC 

Value 

5.00E-01 

4.70E.01 

216Et01 

422E+02 

1.70E»00 

2.10E-01 

5.04E^11 

9.73E-01 

6.35Et02 

2.06E>02 

Units 

u ^ 

U9l 

U9fl 

ugn 

ug/l 

ugn 
ug l 

ug/l 

ug/l 

ug/l 

Cancer Risk Cak:ulations 

Intake/Exposure Concentration 

Value 

6.76E-07 

6.35E-07 

2.92E-05 

5.70E-O4 

2.30E-06 

2.e4E-07 

6.81 E-07 

1.32E-06 

e.58E-04 

2.7eE-04 

Units 

mg/kg.day 

mg/kg-day 

rngfl^a-aay 

mg/kg-day 

mgrtig-day 

mg/kg-day 

mg/kg^lay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

CSF/UnitRisk 

Value 

5.40E-03 

6.70E-O2 

-
5.50E.O2 

6.20E-02 

3.10E-02 

5.40E-O1 

5.90E-03 

7.20E-01 

Units 

mg/kg-day 

mg/kg-day 

mgOtg-day 

mg/kg-day 

mg/kg-day 

mg/kg.day 

mg'kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

1,4-OichlorDtMnzene 

1.1.2-Trichloioethane 

1,1-Dictiloroettione 

t ,2-Dictiloroelfiene (cis) 

Benzene 

Bromodict^loromethane 

Ctilorofomi 

Tetracftloroethene 

Trichlofoettiene 

Vinyl Ctitoride 

5.00E-01 

4.70E-01 

2.16E401 

4.22E«02 

1.70EtOO 

210E-01 

5.04E-01 

9.73E-01 

6.35Et02 

2.06E+02 

ugn 3.39E^)7 

ugn 4.46E-08 

ug/1 

ug/l 

ua-l 

ug/l 

ug/1 

ug/l 

ug/l 

ugfl 

3.02E-06 

3.7aE-05 

2.63E-07 

i.73E-oa 

4.64E-0B 

5.86E-07 

I . I IE^M 

t.08E-06 

mg/kg-day 

mgfkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg^iay 

mg/kg-day 

mgrtig-day 

mg'kg-day 

mg/kg-day 

5.40E-O3 

5.70E-02 

-
5.50E-02 

6.20E.02 

3.10E-02 

5.40E-01 

5.90E-03 
7.20E-0t 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg<iay 

mg/kg-day 

mg/kg.day 

Exposure Point Total 

Exposure Medium Total 

{Medium Total 

1 Total ol Receptor Risks Across All Media 

Cancer Risk 

3.65E-09 

3.62E08 

-
1.26E-07 

t.76E-08 

2.11E-08 

710E-07 

5.06E-06 

2.00E-04 

2.06E-04 

1.e3E-09 

2.54E-09 

-
1.45E-08 

i.oeE-09 

1.44E-09 

3.17E-07 

6.55E-07 

7.79E-06 

e.78E-06 

2.15E-04 

2.15E-04 

1 
r^n-CafKer Hazard Cak:ulations | 

Intake/Exposure Concantratkin 

Value 

2.37E.05 

2.22E-05 

1.02E-03 

2.00E-O2 

8.04E-05 

9.93E.06 

2.38E-05 

4.60E-05 

3.00E-02 

9.75E-03 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kfl-day 

m g l i g ^ y 

mg/kg-day 

mg/kg-day 

mg/kg-day 

RfD/HfC 

Value 

7.00e-02 

4.00E-03 

5.00E-O2 

2.00E-03 

4.00E-03 

2.00E-02 

1.00E-02 

1.00E-02 

-
300E-03 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg^lay 

mg/kg-day 

Hazard 
Quotient 

3.38E-04 

556E-03 

2.04E-02 

9.9BE*00 

2.01 E-02 

4.97E-04 

2.38E-03 

4.60E-03 

— 
3.25E+00I 

Il.33E.0l| 
1.19E^)5 

1.56E-06 

1.06E-O4 

1.32E-03 

9.20E-06 

6.07E-O7 

1.62E-06 

2.05E-05 

3.89E-03 

3.79E-04 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

m g / k g ^ y 

mg/kg-day 

mg/kg-day 

mg/kg^lay 

7.00E-02 

4.00E-03 

5.006-O2 

2.00E-03 

4.00E-03 

200E-02 

1 OOE-02 

1.00E-02 

3.00E-03 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

m^g-day 

mg/kg-day 

mg/kg-day 
mg*g-day 

2.15E-04 

2.15E-04 

1.69E-a4|| 

3.90E-04 

2.UE-03 

6.62E-01 

2.30E-03 

3.04E-05 

t.62E-04 

2.05E.O3 

1.26E-01 

7.95E-01 

1.41Et01 

1.41E+01 

1.41E.01 

Total ol Receptor Hazards Across All Mediajl 1.41E+011 

\ ^ 
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TABLE 7 (RAGS D 7.1.RME) 
CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS - CHILD RESIDENT TAP WATER EXPOSURE TO GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE 
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

Scenark) Timetrame: Future 

Receptor Populatkjn: Resident 

Receptor Age: CfiikI 

Medium 

Qroundwaler 

Exposure Medium 

Groundwater 

Exposure Point 

Tap Water Contact Witti Groundwater 

-

Exposure 
Route 

Ingestkin 

Exp. Route 
Total 

Dermal 

~xp. Route 
Total 

Chemical of 
Potential Concem 

1,4-Dichlorobenzene 

1,1.2-Trichk)roethane 

1,1-Dichloroethene 

t.2-Dichloroethene(cis) 

Benzene 

Bromodk:hk)romethane 

Chlorofonn 

Tetrachkiroethene 

TiKhloroethene 

Vinyl Chloride 

EPC 

Value 

5.00E-01 

4.70E-01 

2.16E+01 

4.22E+02 

1.70E*00 

210E-01 

5.04E-01 

9.73E-0t 

6.35E+02 

2.06E<O2 

Units 

ug/| 

ug/l 

ug/1 

ug/I 

ug l 

ugfl 

ug^ 

ug/l 

ug/l 

ug/l 

Cancer Risk Calcutatkjns 

Intake/Exposure Concentratk)n 

Value 

3.53E-06 

3.32E-06 

1.53E-04 

2.98E-03 

1 20E-05 

1.48E-06 

3.56E-06 

6.88E-06 

4.49E-03 

1.46E-03 

Units 

mg/kg-day 

mgrtcg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

m(^g-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

CSF/Unit Risk 

Value 

5.40E-03 

5.7OE-02 

-
,-

5.50E-O2 

6.20E-02 

3.10E-02 

6.40E-01 

5.90E-03 

720E-01 

Units 

mg/kg-day 

mg/kg-day 

mgOtg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

m g / k g ^ y 

mg/kg-day 

mg/kg-day 

mg/kg-day 

t,4-Oichlon3t}eriZene 

1,1,2-TrichU}roethane 

l.1-Dichk}roethene 

1.2-DH:htoroethene (cis) 

Benzene 

Bromodichkiromethane 

Chkirofonn 

Trichloroetherie 

Vinyl Chloride 

5.00E-01 

4.70E-O1 

2.16E+01 

4.22E+02 

1.70E*00 

2.10E-01 

5.04E^)1 

9.73E-OI 

6.35E+02 

206E+02 

ug/l 

ugfl 

ugfl 

ug/1 

ug/l 

ug/| 

ug/1 

u ^ 

ug/l 

ug/l 

1.77E-06 

2.33E-07 

1.63E-05 

2.04E^>( 

1.43E-06 

9.06E-08 

2.42E-07 

3.06E-06 

5.eoE-04 

6.17E-05 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 
mglig-day 

5.40E-03 

5.70E-02 

-
-

5.S0E-02 

6.20E-02 

3.10E-02 

5.40E-01 

590E-03 

7.20E-01 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mgn<g-day 

mg/kg-day 

m^g-day 

mg/kg-day 

mglig-day 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Toul of Receplor Risks Across AH Madis 

Cancer Risk 
Intake/Exposure 

Value 

1 .9 lE -oe / 4.12E-05 

1.89E-07>'I 3.88E-05 

- ^ [ 1.78E-03 

- ^ B 3.48E-02 

e.e iE-O?!" ! 1.40E-04 

9.20E:O8»^ t.73E-05 

1.10E-07t<'i 4.16E-05 

3.71 E-06 »< 8.02E-05 

2.6SE-OSy| 5.24E-02 

1.33E-02 \ t f 1.70E-O2 

1.33Ê 2 v K 
9.65E-09 ^ k 2.06E-05 

1.33E-08 r t 2.72E-06 

- \^ 
M« 

7.64E-08 V 

5.62E-09 ^ 

7.51 E -09^ 

1.65E-06W 

3.42E-06 V 

6.63E-04 • 

5.68E-04 U 

1.39E-02 V 

1.39E-02 

1.39E-02 

1.39E-02 b 

1 90E-O4 

2.39E-03 

• 1.66E-05 

• 1.06E-O6 

2.83E-06 

3.57E-05 

6.77E-03 

720E-04 

*" 
^: 

J 
Non-Cancer Hazard Calculations 

Concenlratkin 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

m^Q-day 

mg/kg-day 

mg/kg-day 

m^g-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kgKjay 

mg/kg-day 

mg/kg-day 

RtD/RIC 

Value 

7.00E-02 

4.00E-03 

5.00E-02 

2.00E-03 

4.00E-03 

2.00E-02 

1.00E-02 

1.00E-02 

-
3.00E-03 

Units 

mg/kg-day 

mg*g<lay 

mg*g<Jay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg*g-day 

mgrttg^Jay 

mg/kg-day 

mg/kg-day 

Hazard 
Quotient 

5.a9e-04 

9.69E-03 L ^ 

3 . 5 6 E - 0 2 l t ^ 

1 . 7 4 E + 0 l | ^ ^ 

3.5OE-02 ^ 

8.66E-04 ^ 

416E-03 , * ^ 

e.02E-03 „ ^ 

•^ 
5.66E-.00 

B2.32E+01 

7.00E-02 

4.00E-03 

5.00E-02 

2.00E-03 

4.00E-O3 

2.00E-02 

1.OOE-02 

1 .OOE-02 

-
3.00E-03 

m^kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg<lay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

m g / k g ^ y 

mg*g-day 

2.9SE-04 

I t 
6.79E-O4L. 

3 .81E-03L^ 

1 1 9 E * O o ( ^ 

4.16E-03 

5.2aE-05 

2.e3E-04 

3.67E-03 

1 ^ 

U ' 
y 
u<-
\ ^ 

2.40E-01 

y 
| | l .45E*00 

y 

L / 
|]2.46E4^0lH 

82.46E-»01 

|)2.46E»01 

Total ol Receptor Hazards Across All Media]] 2.46Ei-01 r 

d / ^ 

^^-H) 

^ 
^ ^ ' 

L/DOCUMENTS/RAC/RAC2 EPS30704/01060/24080 Page 1 of 1 AR301901



TABLE 7 (RAGS D 7.2.CTE) 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RESIDENT TAP WATER EXPOSURE TO GROUNDWATER 

CENTRAL TENDENCY EXPOSURE 
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

Scenario Timetrame: Future 

Receptor Population: Resident 

Receptor Age: Adutt t* U 

Medium 

Groundwater 

1 1 
j 
1 1 

Exposure Medium 

Groundwater 

--
Exposure Point 

Tap Water Contact With Groundwater 

Exposure 
Route 

Ingestion 

bxp. Route 
Tout 

Dermal 

hxp. Route 
Total 

Chemical of 

Potential Concem 

1,4-Dk:hk}rotienzene 

1,1,2-Trichloroethane 

1,1-0ichk)roethene 

1,2-DKhk)roethene (cis) 

Benzene 

Chloroform 

Tetrachloroethene 

Trichloroethene 

Vinyl Chtoiide 

EPC 

Value 

6.00E-01 

4.70E-Ot 

2.16E+01 

4.22E+02 

1.70E*00 

2.10E-01 

S.04E-01 

9.73E-01 

6.35E-t02 

2.06Et02 

Units 

ug l 

ugl\ 

ug/l 

ugn 

ug/l 

ug/l 

ugl 

ugn 

ug/l 

ug/l 

Intake/Exposu 

Value 

9.59E-07 

9.01 E-07 

4.14E-05 

e.09E-04 

3.26E-06 

4.03E-07 

9.67E-07 

1.87E-06 

1 22E-03 

3.95E-04 

Cancer Risk Cak:ulations 

re Oincentratkin 

Unita 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg<lay 

mg/kg-day 

mg/kg-day 

CSF/Unit Risk 

Value 

5.40E-O3 

5.70E-02 

-
-

5.50E-02 

6.20E-02 

3.10E-02 

S.40E-01 

5.90E-03 

7.20E-01 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

1.4-0ichk)robenzene 

1,1.2-Trichloroethane 

1,1-Dichloroethene 

1,2-Dichkiroethene (cis) 

Benzene 

Bromodichkiromethane 

Chhjroform 

Tetrachloroethene 

Trichkiroethene 

Vinyl Chtoride 

S.OOE-01 

4.70E-01 

2.16E«0t 

4.22E*02 

1.70E+00 

2.10E-01 

504E-01 

9.73E-01 

6.35E102 

2.06E4^02 

ugn 

ugn 

uga 

ug/l 

ugn 

ug/l 

uol 

ug/l 

ug/l 

ug l 

4.37E-07 

5.77E-08 

3.76E-06 

4.75E-05 

3.24E-07 

2.26E-08 

5.9IE-0e 

7.60E-07 

1.42E-04 

1.30E-O5 

mg/kg-day 

mg/kg-day 

mg'kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

m^g -day 

m^kg-day 

mg*g-day 

mtykg-day 

5.40E-O3 

5.70E-O2 

-
-

5.S0E-02 

6.20E-O2 

3.10E-02 

5.40E-O1 

S.90E-03 

7.20E-O1 

mg/kgKiay 

mg/kg-day 

mg/kg-day 

m^g-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg<Jay 

mg/kg-day 

mg/kg-day 

Exposure Point Total 

Exposure Medium Total 

Air GrourxfwBtar Vapors During Showering Inhalation 

Exp. Route 
Total 

1,4-Dk:hkjrol>enzene 

1,1,2-Trichkjroothane 

1,t-0ichk)Toethene 

1.2-Dichk>roethene(cls) 

Benzene 

Chkiroform 

Tetrachkiroethene 

Trichkiroethene 

Vinyl Chkiride 

S.OOE-Ot 

4.70E-01 

2.16E*01 

4.22E+02 

1.70E+00 

2.10E-01 

5.04E-01 

9.73E-01 

6.35E<02 

2.0eEt02 

ug/l 

ugn 

ug/l 

ug/l 

ugfl 

ug/l 

ugn 

ug/l 

ug/] 

ug/l 

• 

4.12E-07 

3.81 E-07 

2.22E-05 

4.24E-04 

1.90E-06 

1.60E-07 

4.59E-07 

7.78E-07 

5.63E-04 

2.59E-04 

Exposure Point Total 

mg/m3 

mg/m3 

m^iTv3 

mg/m3 

m^niS 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/iTi3 

t.10E-02 

1.60E-02 

-
-

7.e0E-03 

3.70E-02 

2.30E-02 

5.90E-03 

2.00E-03 

4.40E-03 

Cancer 
Risk 

5.ieE-09 

S.14E-08 

-
-

1.79E-07 

2.50E-0B 

3.00E-08 

1.01 E-06 

719E-06 

2.84E-04 

2.93E-04 

2.36E-09 

3.29E-09 

- , 
-

1.78E-0e 

1.40E-09 

1.83E-09 

4.10E-07 

e.3eE-07 

1 
Non-Cancer Hazard Cakrulations j 

Intake/Exposure Concentration 

Value 

9.59E-06 

9.01 E-06 

4.14E-04 

8.09E-O3 

3.26E-05 

4.03E-06 

9.67E-06 

1.87E-05 

1.22E-02 

3.95E-03 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

, mg/kg-day 

m^g-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

4.37E-06 

5.77E-07 

3.78E-05 

4.75E-04 

3.24E-06 

2.26E-07 

5.91 E-07 

7.60E-06 

1.42E-03 

9.396-06 g 1.30E-04 

1.07E-O5 

304E-04 

3.04E-04 

l/fmg/ma) 4.54E-09 

1/(mg/m3) 6.09E-09 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

RID/RIC 

Value 

7.00E-O2 

4.00E-03 

5.00E-02 

2.00E-03 

4.00E-03 

2.0aE-O2 

1.OOE-02 

1.OOE-02 

-
3.00E-O3 

Units 

m g / k g ^ y 

mg/kg-day 

mg*g-day 

mgOtg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mgOtg-day 

mg/kg-day 

Hazard 
C>x)tient 

1.37E-04 

2.25E-03 

828E-03 

4.05EtO0 

e.15E-03 

2.01E-O4 

9.67E-04 

1.e7E-03 

-
1.32E*aO 

15.39E«Oo| 

7.00E-fl2 

4.00E-03 

5.00E-02 

2.00E-03 

4.00E-03 

2.00E-02 

1.OOE-02 

1.OOE-02 

-
3.00E-03 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg<tay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglig-day 

6.25E-05 

1.44E-04 

7.55E-04 

237E-01 

8.10E-04 

I.13E-05 

6.91 E-05 

7.60E-O4 

-
4.35E-02 

1 
2.84E-01 1 

15.67E+00|; 

a^ 'E 'OOl 
412E-06 

3.81 E-06 

1/(m9/m3) - 1 2 i2E-04 

1/(mg/nn3) 

1/(mg/m3) 1.48E-08 

1/(mg/m3) 5.91 E-09 

1/(mg/m3) 1.05E-08 

4.24E-03 

1.90E-05 

r60E-06 

4.59E-06 

1/(m8/m3) 4.59E-09 1 7.7eE-06 

1/(mg/m3) 1.13E-06 

1/(mg/m3) 1.14E-06 

Exposure Medium Total 

IMedium Total 

2.31 E-06 

2.31 E-06 

2.31 E-06 

3.06E-04 

II Total ol Receptor Risks Across All M e d i ^ 3.06E-04 

5.63E-03 

2.59E-03 

mg/(Ti3 

mg/m3 

m^m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

e.ooE-01 

-
2.00E-01 

-
3.00E-O2 

-
9.80E-02 

2.70E-01 

_ 
1 .OOE-01 

mg/m3 

mg/m3 

mg/m3 

mg/ni3 

m^m3 

m^m3 

mg/m3 

mg/m3 

mg/m3 

m^mS 

5.15E-06 

-
1.UE-03 

-
6.3SE-04 

t 
4.68E-O5J 

2.e8E-05 

-
2.59E-02 

2.77E-02I 

B2.77E-02( 

H2.77E-02( 

n6.70E*00 

Total ol Receptor Hazards Across All Uediaj] 5.70EtOO| 
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TABLE 7 (RAGS D 7.2.RME) 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RESIDENT TAP WATER EXPOSURE TO GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE 
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

IJScenario Timetrame: Future 

|Roceptor Population: Resident 

Bfleceptor Age: Adult 

Medium 

jround^wter 

Exposure Medium 

Groundwater 

Exposure Point 

Tap Water Contact With Groundwater 

Exposure 
Route 

Ingestion 

=xp. Route 
ToUl 

Dennal 

Exp. Route 
Total 

Chemical of 
Potential Concem 

1,4-Dk:hlorot>enzene 

1,1.2-Trichloroethano 

1,1-Dichloroethene 

l,2-Dk:hk)roethene (cis) 

Benzene 

Bromodichloromethane 

Chloroform 

Tetrachkiroethene 

Trichloroethene 

Vinyl Chtoiide 

1.4-Dk:hkirobenzene 

1.1,2-Trichkiroethane 

1.1-Dichtoroethene 

1,2-Dk;hk)roelhene(ci6) 

Benzene 

Bromodichloromethane 

Chloroform 

Tetrachkiroethene 

Trichkiroethene 

Vinyl Chkiride 

Exposure Point Total 

Exposure Medium Total 

Air Groundwater Vapors During Showering Inhalatxin 

Exp. Route 
Total 

1,4-Dichkirobenzene 

1,1.2-Trichkiroethane 

t,1-Dichkiroethene 

1,2-Dichkiroethene (cis) 

Beruene 

Bromodichkiromethane 

Chlorolomi 

Tetrachkiroethene 

Trichkiroethene 
Vinyl Chkiride 

Exposure Point Total 

Exposure Medium Total 

EPC 

Value 

5.00E-01 

4.70E-01 

2.16E-t01 

4.22Et02 

1.70EtO0 

2.10E-0t 

5.04E-01 

9.73E-01 

6.35E«02 

2.06Et02 

Units 

uga 

ug/l 

ugfl 

ugn 

ug/l 

ugrt 

ug/l 

ug/l 

ug/l 

ug/l 

5.00E-01 

4.70E-01 

2.I6E»01 

4.22E+02 

1.70Et00 

2.10E-01 

5.04E-01 

9.73E-01 

6.35Et02 

2.06E-»02 

ug/l 

ug/l 

ug/1 

ug/l 

ug/l 

ug/l 

ugfl 

ug l 

ugfl 

ug/l 

5.00E-01 

4.70E-01 

2.16E+01 

4.22E+02 

1.70Et00 

2.10E-01 

5.04E-01 

9.73E-01 

6.35Ef02 

2.06Et02 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ugfl 

ug/l 

ugn 

B 
Cancer Risk Calculations B 

Intake/Exposure Concentration 

Value 

4.70E-06 

4.41 E-06 

2.03E-04 

3.96E-03 

1.60E-O5 

1.97E-06 

4.73E-06 

9.14E-06 

5.96E-03 

1.94E-03 

2.S9E-06 

3.42E-07 

2.24E-05 

2.a2E-04 

t.92E-06 

1.34E-07 

3.51 E-07 

4.51 E-06 

8.43E-04 

7.74E-05 

1.01 E-05 

9.29E-06 

5.42E-04 

t.04E-02 

4.65E-05 

3.90E-06 

1.12E-05 

1.90E-05 

1.38E-02 
6.31 E-03 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg'kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg'kg-day 

mg/kg-day 

mg/kg-day 

mg/m3 

mg/m3 

mg'mS 

mg/ma 

mg/m3 

mg/m3 

mg/m3 

mg'm3 

mg/m3 
mg/m3 

CSF/Unit Risk 

Value 

6.40E-03 

5.70E-02 

-
-

5.50E-02 

6.20E-02 

3.10E-02 

5.40E-01 

5.90E-03 

7.20E-O1 

Units 

mg/kg-day 

. mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mgrtig-day 

mg/kg-day 

5.40E-03 

5.70E-02 

-
-

5.50E-02 

620E-02 

3.10E-02 

5.40E-O1 

5.90E-03 

7.20E-01 

mg/kg-day 

mgAg^iay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg*g-day 

mg/kg-day 

mg*g<lay 

mg/kg-day 

Cancer 
Risk 

Inlake/Exposure 

Value 

2 . S * E ^ i ' , 1.37E-05 
2.52E-07|P- 1.29E-05 

V 5.92E-04 

- J!r 1.16E-02 

8.78E-07i| 466E-05 

1.22E-07i- 5.75E-06 

1.47E-07| ' 1.38E-0S 

4.94E-06v 

3.52E-05, 

. 2.67E-05 

- 1.74E-02 

1.39E-03\|<' 5.64E-03 

143E-03\ y 

1.40E-08 < 7.57E-06 

1.95E-08 ^ 9.99E-07 

- , ^ 6.53E-0S 

, e.22E-04 

I.O6E-O7' , 5.61 E-06 

8.32E-09X 3.91E-07 

1.09E-08X, 1.02E-06 

2 . 4 4 E - 0 6 | ^ 1.32E-05 

4 .97E-06 | ^ 246E-03 

5.57E-05JI ' 2.26E-04 

6.33E-05 ^ 

1.50E-03 

1.50E-03 

1.10E-02 

1.60E-02 

-
-

7.a0E-03 

3.70E-02 

2.30E-02 

5.90E-03 

2.00E-03 

4.40E-03 

1/(mg/m3) 

t/(mg/m3) 

1/{mg/m3) 

1/(mg/m3) 

1/(m9/m3) 

1/(mg/m3) 

1/(mg/m3) 

1/(mg/m3) 

1/(mg/m3) 

1/(mg/m3) 

• 

^tedium Total ! 
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1 Total of Receptor Risks Across All Mediaj 

1.11 E-07 J ^ 2.93E-05 

t .49E-07]L- 2.71E-05 

- I . 1.5eE-03 

- ^ <. 302E-02 

3.62E-07, „ 1.35E-04 

1.44E-07, * 1.)4E-05 

2.57E-07( *• 3.26E-05 

1.12E-07( <• 5 54E-05 

2.75E-05, •* 4.01E-02 

2.7BE-05( «• 1.e4E-02 

1 
5 6 4 E - 0 5 4 ' / ' 

5.64E-05 1 

5.64E-05 II 

t.55E-03 n 

Non-Cancer Hazard Cak:ulattons 

Concentration 

Units 

mg*gHday 

mg*g-day 

mg/kg-day 

mg/kg-day 

mg'kg-day 

mg/kg-day 

m^kg-day 

mg/kg-day 

mg'kg-day 

mg/Kg-day 

mg'kg-day 

mg'kg-day 

mg/kg-day 

mg'kg-day 

m ^ g ^ i a y 

mg/kg<lay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglig-day 

mg'm3 

mg/mS 

mg/m3 

m9/m3 

mg'm3 

mg'mS 

mg/m3 

m^m3 

mg/ma 
mo/m3 

RfD/RfC 

Value 

7.00E-02 

4.00E-03 

5.00E-02 

2.00E-03 

4.00E-03 

2.00E-O2 

1 .OOE-02 

1.OOE-02 

-
3.00E-03 

Units 

mg'kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg'kg-day 

mg/kg-day 

mg/kg-day 

mg/kg4ay 

7.00E-02 

4.00E-O3 

5.00E-02 

2.00E-03 

4.00E-03 

2.00E-02 

1.00E-Q2 

1.OOE-02 

-
3.00E-03 

mg'kg<iay 

mg/kg-day 

mg/kg-day 

tng/kg-day 

mg'kg-day 

mg'kg-day 

mg/kg-day 

mg/kg-day 

mgrtig-day 

mg'kg-day 

Hazard 
i:iuotient 

1.96E-04 

3.22E-03| 

y ^ 

< f 

1.18E-02I <» 

5.78E->0O ^ 

1.16E-02 »^ 

2.88E-04 r f 

1.38E-03' i f 

2.67E-03 p^ 

- ^ ** 
LSSEtOO 

7.69E-fOO 

1.08E-O4 

2.50E-04 

1.31E-03 

4.11E-01 

1.40E-03 

1.96E-05 

1.Q2E-04 

1.32E-03 

-
752E-02 

B 
| |4.9lE-0t 

II8.18E+00 

J|e.18E+00 

8.00E-01 

-
2.00E-01 

-
3.00E-02 

-
9.eOE-02 

2.7aE-01 

-
l.OOE-01 

mg/m3 

mg/m3 

mg/m3 

mg'mS 

mg/m3 

mg/m3 

mg/m3 

m^mS 

mg/m3 
m^m3 

^ 
y 
S/' 

r 
• 

^ 
^ 
te*^ 

V 

1 ^ 

y a f 

1 ^ 

k ^ 

3.67E-05 , 

-
7.90E-03 

-
4.52E-03 

-
3.33E-04 

2.05E-04 

("-V 
1.84E-01 

' • 

^ 
^ 
\̂  
> 
^ 
•M 
w ^ 

.ir97E-51-|l,V.A 

[I1.97E:Of 

B 1.97E-01 

y B.38E+O0 

1.55E-03 J K Total of Receptor Hazards Across All M e d i ^ 8.38E4^00| 

d ^ ^^-c^ '• 

CA 

r x . ^ 
v ^ 

1 -

^/e. 
a x ^ ^ 6 

AR301903



Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Chilc^Adult 

TABLE 7 (RAGS D 7.3.CTE) 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT TAP WATHR EXPOSURE TO GROUNDWATER 

CENTRAL TENDENCY EXPOSURE 
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 1 T , 

^ ' 

Medium 

Groundwater 

IMedium Total 

Exposure Medium 

Groundwater 

Q 

Exposure Medium Total 

Air 

Exposure Medium Total 

Exposure Point 

Tap Water Contact With Groundwater 

Exposure 
Route 

Ingestkin 

Exp. Route 
Total 

Dermal 

Exp. Route 
Total 

' 
Chemical of 

Potential Concem 

1.4-Dichlorobenzene 

1,1,2-Trichkiroelhane 

1,1 -Dichkiroethene 

1,2-0ichkiroethene{cia) 

Benzene 

Bromodichloromethane 

Chloroform 

Tetrachkiroethene 

Trichloroethene . 

Vinyl Chloride 

1,4-Dichk>robenzene 

t,1,2-Trichloroethane 

1,1-Dk:hloroethene 

1,2-Dk:hloroethene (cis) 

Benzene 

BromodKhloromethane 

Chkirolorm 

Tetrachloroethene 

Trichkiioethene 

Vinyl Chkiride 

EPC 

Value 

5.00E-01 

4.70E-01 

2.16E+01 

4.22E«02 

1.70E*00 

2.10E-01 

5.04E-01 

9.73E-01 

6.35E402 

2.06E+02 

5.00E-01 

4.70E-01 

2.16E+01 

4.22E-t02 

1.70E+00 

2.10E-01 

5.04E-01 

9.73E-01 

6.35E402 

2.06E-f02 

Units 

ug/l 

ug/) 

ugfl 

ugfl 

ug/l 

ugn 

ug/l 

ugn 

ug/l 

ugf l . 

ug/l 

ugn 

ugn 

ug/1 

ug/1 

ug/1 

u ^ 

ug/l 

ug/l 

ug/l 

Cancer 

Intake/Exposure Concentratkin 

Value 

1.63E-06 

1.54E-06 

4.14E-0S 

8.09E-04 

5.56E-06 

6.87E-07 

1.65E-06 

3.18E-06 

2.0aE-03 

673E-04 

7.76E-07 

1.02E-O7 

378E-06 

4.75E-05 

5.87E-07 

4.00E-08 

1.06E-07 

1.35E-06 

2.53E-04 

239E-05 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mgltg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Risk Calculatkins 

CSF/Unit Risk 

Value 

5.40E-03 

5.70E-02 

-
-

5.50E-02 

6.20E-02 

3.10E-02 

5.40E-01 

5.90E-03 

7.20E-01 

Units 

m g / k g ^ y 

mg/kg-day 

mg^g-day 

mg/kg^iay 

mg/kg^lay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

5.40E-03 

5.70E-02 

-
-

5.50E-02 

6.20E-02 

3.10E-02 

5.40E-01 

5.90E-a3 

7.20E-01 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

m^g-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Exposure Point Total 

Groundwater Vapors During Showering 

Exposure Point Total 

Inhalatkin 

Exp. Houle 
Total 

t,4-Dichtorotienzene 

1,1,2-Trk:hloroethane 

1,1-Dk:hloroethene 

1,2-Dichloroelhene (cis) 

Benzene 

Bromodkihkiromethane 

Chloroform 

Tetrachloroethene 

Trichkiioethene 

Vinyl Chloride 

5.00E-01 

4.70E-01 

2.16E+01 

4.22E«02 

1.70E+00 

2.10E-01 

5.04E-01 

9.73E-01 

6.35E+02 

2.06E+02 

ug/l 

ugn 

ug/l 

ug/l 

ug/l 

ug/l 

u ^ 

ugl 

ugl 

ug/l 

4.12E.07 

3.81 E-07 

2.22E-05 

4.24E-a4 

1.90E-06 

1.60E^)7 

4.59E-07 

7.78E-07 

5.63E-04 

2.S9E-04 

1 

m^m3 

m^m3 

mQlm3 

mg/m3 

mg/m3 

mg/m3 

m^m3 

m{ym3 

mg/m3 

m^m3 

1.10E-02 

1.60E-02 

-
7.80E-03 

3.70E-02 

2.30E-02 

5.90E-03 

2.00E-03 

4.40E-03 

1/(mg/m3) 

1/(m!ym3) 

l/(mg/m3) 

1/(mg/m3) 

1/(mg/m3) 

l/lmg/mS) 

1/(m^m3) 

l/(mg/m3) 

1/(mg/m3) 

1/(mg/m3) 

Total ol Receptor Risks Across All Medi^ 

Cancer 
Risk 

8.83E-09 

8.76E-08 

-
-

3.06E-07 

4.26E-08 

5.11E-08 

1.72E-06 

1.22E-05 

4.85E-04 

4.99E-04 

4.19E-09 

5.e3E-09 

-
-

3.23E-08 

248E-09 

3.27E-09 

7.27E-07 

1.49E-06 

1 72E-05 

1.94E-05 

5.t0E-O4 

5.19E-04 

4.54E-09 

6.09E-09 

-
-

1.48E-08 

5.91 E-09 

1.0SE-O8 

4.59E-09 

1.13E-06 

1.14E-06 

2.31 E-06 

2.31E-06 

2.31E-06 

5.21E-04 

5.21 E-04 

Non-Cancer Hazard Calculations ] 

Intaka/Exposure Concentralior 

Value Units 

• 

RID/RIC 

Value Units 

Hazard 
Quotient 

N/A 

N/A 

N/A 

N/A 

N/A 

14/A 

N/A 

N/A 

N/A 

N/A j 

1 

-
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 1 

I^A 

N/A 

N/A 

N/A 

-
-
-

N/A 

N/A 

N/A 

N/A 

N/A 

I^A 

N/A 

N/A 

N^^ 

N/A 

1 j 

. 
Total of Receptor Hazards Across All Media 

-
-
_ 
-

• H 
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TABLE 7 (RAGS D 7.3.RME) 
CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS - LIFETIME RESIDENT TAP WATER EXPOSURE TO GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE 
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

Scenario Timetrame: Future 

Receptor Population: Resident 

Receptor Age: Child/Adult 

Medium 

Groundwater 

Exposure Medium 

Groundwater 

Exposure Point 

Tap Water Contact With Groundwater 

Exposure Point Total 

Exposure Medium Total 

Air Groundwater Vepors During Showering 

Exposure Point Total 

Exposure Medium Total 

Exposure 
Route 

Ingestkin 

Exp. Route 
Total 

Dennal 

Total 

Chemical ol 
Potential Concem 

1,4-Dichkirobenzene 

t,l,2-Trichkiroothane 

1,1-Dichkiroethene 

1,2-Dichloroethene (cis) 

Benzene 

Bromodichkiromethane 

Chloroform 

Tetrachkiroethene 

Trichkiroethene 

Vinyl Chloride 

EPC 

Value 

5.00E-0t 

4.70E-01 

2.16E.01 

4.22E*02 

1.70E-f00 

2.10E-01 

5.04E-01 

9.73E-01 

6.35E.02 

2.06E»02 

Uniu 

ug/l 

ug/l 

ug/l 

ug/| 

ug/l 

ug/l 

ug/l 

ug/l 

ug/1 

ug/I 

Cancer Risk Cakiulations 

Intake/Exposu 

Value 

8.23E-06 

7.74E-06 

203E-04 

3.96E-03 

2.eOE-05 

3.46E-06 

8.30E-06 

1.60E-05 

1.05E-02 

3.39E-03 

e Concenlralion 

Units 

mg/kg-day 

mg/kg-day 

mg'kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

CSF/Unit Risk 

Value 

5.40E-03 

5.70E-02 

-
-

5.50E-02 

6.20E-02 

3.10E-02 

5.40E-01 

5.90E-03 

7.20E-01 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

1,4-Dichlorobenzene 

1,1,2-Trichloroethane 

1.1-Dichloroethene 

1.2-Dk:hbroethene(cis) 

Benzene 

Bromodichkiromethane 

Chloroform 

Tetrachkiroethene 

Trichloroethene 

Vinyl Chloride 

5.00E-01 

4.70E-01 

2.16E..01 

4.22E.f02 

1.70E<00 

2.10E-01 

S.04E-01 

9.73E-01 

6.35Ei^02 

2.06Et02 

ug/l 

ug l 

ug l 

ug/l 

ugn 

ugn 

ug/1 

ug/l 

ug/l 

ug/l 

4.36E-06 

5.75E-07 

2.24E-05 

2.e2E-04 

3.35E-06 

2.25E-07 

5.93E-07 

7.57E-06 

1.42E-03 

1.39E-04 

mg/kg-day 

mgrt(g<lay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg'kg-day 

mg'kg-day 

mg'kg-day 

mg/kg-day 

5.40E-03 

5.70E-O2 

-
-

5.50E-02 

6.20E-02 

3.10E-02 

5.40E-01 

5.90E-03 

7.20E-01 

mg/kg-day 

mg/kg-day 

mgflig-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Inhalation 

bxp. Houte 
Total 

1,4-DKhkirotienzene 

1,1,2-Trichkiroethane 

1,1-Dichkiroelhene 

1,2-DKhtoroothene (cis) 

Beruene 

Bromodkihkirornethane 

Chloroform 

Tetrachloroethene 

Trkhloroethene 

Vinyl Chkiride 

6.00E-01 

4.70E-01 

2.16E-t01 

4.22E+02 

1.70E+00 

2.10E-01 

5.04E-01 

9.73E-01 

6J5E+02 

2.06Ei^02 

ugl 

ugn 

ug/l 

ug/l 

ugn 

ug/I 

ug/I 

utyi 

ug/l 

ug/l 

1.01 E-05 

9.29E-06 

5.42E-04 

1.04E-02 

4.65E-05 

3.90E-06 

1 12E-05 

1.90E-0S 

t.38E-02 

6.31 E-03 

m^m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/ni3 

mQfm3 

mg/m3 

mg/m3 

1.10E-02 

1.60E-02 

• . , -

-
7.80E-03 

3.70E-02 

2.30E-02 

590E-03 

2.00E-03 

4.40E-03 

1/(mg/m3) 

1/(mg/m3) 

1/(mg/m3) 

1/(mg/m3) 

1/(mg/m3) 

l/(mg/m3) 

1/(mg/m3) 

1/(mg/m3) 

1/(mg/m3) 

1/(mg/m3) 

Medium Total | 

1 Total of Receptor Risks Across All Media] 

Cancer 
Risk 

4.44E-08 

441 E-07 

-
-

1.54E-06 

2.14E-07 

2.57E-07 

8.65E-06 

6 . 1 7 E ^ 

1.47E-02 

1.47E-02 

2.36E-08 

3.28E-0e 

-
-

I.84E-07 

1.39E-08 

1.84E-08 

4.09E-O6 

8.40E-06 

6.19E-04 

6.32E-04 

1.54E-02 

1.54E-02 

1.11 E-07 

1.49E-07 

-
-

3.62E-07 

1 
Non-Cancer Hazard Catculalions B ntake/Exposuro Concenlratior 

Value Units 

RID/RIC 

Value Units 

S/ 

s / 

1.44E-07 

2.57E-07 

1.12E-07 

2.75E-05 

2.78E-05 

5.64E-05 

5.64E-05 

5.64E-05 

1.54E-02 

1.54E-02 

/ 

\ 

/ 
,V Total of Receptor Hazards Across All Medii 

Hazard 1 
Quotient 1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

_ 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

_ 
- a 

i 
NA 1 
NA 1 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

- « 
- ^ 
~ ^ 1 
" ^ 
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TABLE 9 (RAGS D 9.1.CTE) 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO GROUNDWATER 

CENTRAL TENDENCY EXPOSURE 
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

[Scenario Timeframe: Future 
JReceptor Population: Resident 
I Receptor Age: Child 

^ 
lO-

Medium 

Groundwater 

Exposure 
Medium 

Groundwater 

Exposure Medii 

Expiosure 
Point 

Tap Water Contact With 
Groundwater 

Exposure Point Total 
m Total 

Groundwater Total 
Receplor Total 

Ctiemical 

1,4-Dichlorobenzene 
1.1,2-Trichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethen6 (cis) 
Benzene 
Bromodichloromethane 
Chloroform 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 
(Total) 

Carcinogenic Risk 

Ingestion 

3.65E-09 
3.62E-0a 

-
1.26E-07 
1.76E-08 
2.11E-08 
7.10E-07 
5.06E-06 
2.00E-04 
2.06E-04 

Inhalation 

-
-
.-
-
-
-
-
-
~ 
-

Dennal 

1.83E-09 
2.54E-09 

-
-

1.45E-08 
1.08E-09 
1.44E-09 
3.17E-07 
6.S5E-07 
7.79E-06 
8.78E-06 

External 
(Radiation) 

-
-
-
-
-
-
-
-
-
-

Exposure 
Routes Total 

5.4BE-09 
3.88E-08 

-
-

1.41 E-07 
1.87E-08 
2.26E-08 
1.03E-06 
5.72E-06 
2.08E-04 
2.15E-04 
2.15E-04 
2.15E-04 
2.15E-04 
2.15E-04 

Non-Carcinogenic Hazard Quotienl 

Primary 
Target Orqan(s) 

Liver/Developmental 
Blood/Lhrer 

Liver 
Kidney 

Blood/Immune 
Kidney 
Liver 
Uver 
N/A 
Liver 

Ingestion 

3.38E-04 
5.56E-03 
2.04E-02 
9.98E-I-00 
2.01 E-02 
4.97E-04 
2.38E-03 
4.60E-03 

-
3.25E-I-00 
1.33E+01 

Inhalation 

* 
-
-

~ 
-
.-
-
-
-
-

Demial 

1.69E-04 
3.90E-04 
2.11 E-03 
6.62E-01 
2.30E-03 
3.04E-05 
1.62E-04 
2.05E-03 

-
1.26E-01 
7.95E-01 

=— 

Exposure 
Routes Total 

5.07E-04 
5.95E-03 
2.25E-02 
1.06E-IO1 
2.24E-02 
5.27E-04 
2.55E-03 
6.65E-03 

-
3.37E+00 
1.41E-f01 
1.41E+01 
1.41E-fai 
1.41E-̂ 01 
1.41E-f01 

Total Risk Across All Medial 2.15E-04 | 

'̂ X 

Total Hazard Index Across All Media 

Total Blood HI 4 2.84E-02 
Total Oevekipmenlal H I : 

Total Immune HI = 
Total Kklney HI = 

Total Lhrer HI = 

5.07E-04 
2.24E-02 
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TABLE 9 (RAGS 0 9.1.RME) 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE 
BUTZ LANDRLL STTE, MONROE COUNTY, PENNSYLVANIA 
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TABLE 9 (RAGS D 9.2.CTE) 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO GROUNDWATER 

CENTRAL TENDENCY EXPOSURE 
BUTZ LANDRLL SITE, MONROE COUNTY, PENNSYLVANIA 

IScenano Timelrame: Future 
iReceptor Population: Resident 
JFIeceptor Age: Adult ZZl ^ 

Medium 

Groundwater 

Exposure 
Medium 

Groundwater 

Exposure 
Point . 

Tap Water Contact With 
Groundwater 

Chemical 

1,4-Dichlorot)enzene 
1,1,2-Trichloroethane 
1,1-Dichloroethene 
1,2-DichloroBthene(cis) 
Benzene 
BTOmodichloromelhane 
Chlorolorm 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 
(Total) 

Exposure Point Total 
Exposure Medium Total 

Air 

Exposure Medii 

Inhalation of Groundwater Vapors 
During Showering 

Exposure Point Total 
m Total 

Groundwater Total 
Receptor Total 

1.4-Dichlorot)enzene 
1,1,2-Trichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene (cis) 
Benzene 
Bronrodichloromathane 
Chloroform 
Tetrachloroethene 
Trichlor(»thene 
Vinyl Chloride 
(Total) 

Ingestion 

6.18E-D9 
5.14E-08 

-
-

1.79E-D7 
2.60E-08 
3.00E-08 
1.01 E-06 
7.19E-06 
2.84E-04 
2.936-04 

-

-
-
-
-

Inhalation 

-

-
-
-

-
-
-

4.54E-C9 
6.09E-09 

-
1.4BE-08 
5.91 E-09 
1.05E-O8 
4.59E-09 
1.13E-06 
1.14E-06 
2.31 E-06 

Carcinogenic Risk 

t^emial 

2.36E-09 
3.29E-09 

-
-

1.78E-08 
1.40E-09 
1.83E-09 
4.10E-07 
8.38E-07 
9.39E-06 
1.07E-05 

-
-
-
-
-
-
-
-
-
-

Extemal 
(Radiation) 

-
-
-
-
-
-
-
-

-
-

-
-
-
-
-
-
-

Exposure 
Routes Tola! 

7.54E-09 
5.47E-08 

-
1.97E-07 
2.64E-08 
3.ieE-08 
1.42E-06 
8.02E-06 
2.94E-04 
3.04E-04 
3.04E-04 
3.04E-04 

4.54E-09 
6.09E-09 

-
-

1.48E-08 
5.91 E-09 
1.05E-O8 
4.59E-09 
1.13E-06 
1.14E-06 
2.31 E-06 
2.31 E-06 
2.31 E-06 

Non-Carcinogenic Hazard Quotient 

Primary 
Target Orqan(s) 

Liver/Developmental 
Blood/Uver 

Liver 
Kidney 

Blood/Immune 
Kidney 
Liver 
Liver 
N/A 
Uver 

Ingestion 

1.37E-04 
2.25E-03 
8.2BE-03 
4.05E+00 
8.15E-03 
2.01 E-04 
9.67E-04 
1.87E-03 

-
1.32E+Q0 
5.39E-fOO 

Inhalation 

-
-
-

-
-
-
-
-

Dennal 

6.25E-05 
1.44E-04 
7.55E-04 
2.37E-01 
8.10E-04 
1.13E-05 
5.91 E-05 
7.60E-04 

4.35E-02 
2.84E-01 

. 

Liver 
N/A 
Uver 
N/A 

Blood/Immune 
N/A 
Liver 

CNS/Kldney 
t^A 
Liver 

3.06E-04 
3.06E-O4 

-

-

-
-
-
~ 
-

5.15E-06 

1.11E-03 

-
6.35E-04 

-
4.68E-05 
2.88E-05 

2.59E-02 
2.77E-02 

-
-
-

-
-

-
-

-

—= 

Exposure 
Routes Total 

1.99E-04 
2.40E-a3 
904E-03 
4.28E-I-00 
8.96E-03 
2.13E-04 
1.a3E-03 
2.63E-03 

1 36E+00 
5.67E-fOO 
5.67E+D0 
5.67E+00 

5.15E-06 

-
1.11E-03 

6.35E-04 

~ 
4.68E-05 
2.88E-05 

-
2.59E-a2 
2.77E-02 
2.77E-02 
2.77E-02 
5.70E+00 
6.7aEi-oa 

Total Risk Across All Medial 3.06E-04 | Total Hazard Index Across All Medial 5.7aE->00 1 

Total Blood HI = 
Total CNS HI = 

Total Developmental HI 
Total Immune HI = 

Total Kklney HI 
Total Uver HI 

1.20E-02 
2.88E-05 
1.99E-04 
9.60E-03 
4.2BE-t-00 
1.40E-f00 

" 
-
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TABLE 9 (RAGS 0 9.2.RME) 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE 
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

Medium 

Groundwater 

Groundwater Tc 
Receplor Total 

Exposure 
Medium 

Groundwater 

Exposure Medii 
Air 

Exposure 
Point 

Tap Water Contact With 
Groundwater 

Exposure Point Total 
m Total 
Inhalation ol Groundwater Vapors 
During Showering 

Exposure Point Total 
Exposure Medium Total 
tal 

Chemical 

1,4-Dichtorobenzene 
1,1,2-Trichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene (cis) 
Benzene 
Bromodichloromethane 
Chloroform 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 
(Total) 

1,4-Dichlorobenzene 
1,1,2-Trichloroethane 
1.1-Dichloroethene 
1,2-Dichloroelhene (cis) 
Benzene 
Bromodichloromethane 
Chloroform 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 

Carcinogenk: Risk 

Ingestion Inhalation 

2.54E-08»'^ -
2.52E-07,.» -

' -
fc-

8.78E-071- -
1.22E-076 
1.47E-07I 
4.94E-06t 

*» _ 
^ _ 
<»• -

3.52E-05 1 ^ -
1.39E-03, 
1.43E-03> 

- . 
-

-
-
-
-
-

(Total) 

^ -
* _ 

Dermal External 
(Radiation) 

1.40E-08.|^ -
1.95E-08^ 

-
" " 1 . 

^ — 
, 
.-

1.06E-071, <• 
8.32E-09*' -
1.09E-08fc-
2.44E-06 <l 
4.97E-06i 
5.67E-05 
6.33E-C51 

1.11E-071'' -
1.49E-07, . 

- I 
— fa 

3.62E-07w 
1.44E-071 
2.57E-07v 
1.12E-071 
2.75E-05-

-
" 
" 
^ 
r 

.- -
' 

2.78E-05*'* -
5.64E-05 - ' -

^ 
.. 
'• 
** 

-
-
-
-
-
-
-
-

Exposure 
Routes Total 

3.94E-08 
2.71 E-07 

-
9.84E-07 
1.31 E-07 
1.58E-07 
7.37E-06 
4.02E-a5 
1.45E-03 
1.50E-03 
1.50E-03 
1.50E-03 

1.11E-07 
1.49E-07 

3.62E-07 
1.44E-07 
2.57E-07 
1.12E-07 
2.75E-05 
2.78E-Q5 
5.64E-05 
5.64E-05 
5.64E-05 
1.56E-03 
1.56E-03 

Non-Carcinogenic Hazard Quotienl 

Primary 
Target Orqan(s) 

Uver/Developmenlal 
Blood/Uver 

Liver 
Kidney 

Blood/Immune 
Kidney 
Liver 
Liver 
N/A 
Liver 

Liver 
N/A 
Liver 
f^A 

Blood/Immune 
f^A 
Liver 

CNS/Kidney 
I^A 
Lhrer 

Ingestion Inhalation 

1.96E-04,,' 
3.22E-03 (, • 
1.18E-02*.-
5.78E-t̂ 00b « 
1.16E-02 » 
2.88E-041, 
1.38E-03^ 

-
. 
^ 2.67E-03 tla. 

1.B8E+00 , 
7.69E+00 . 

^ 
^ 
y -

-
_ 
-
-
-

-

Demial Exposure 
Routes Total 

1.08E-04 1, . 3.04E-04 1 
2 50E-04|^ 3.47E-03 | 
1.31E-a3 1.31 E-02 
4.I IE-OI1, 6.19E+00 
1.40E-03U. 1.30E-O2 
1.96E-054,. 3.07E-04 
1.02E-04^ . 1.48E-03 
1.32E-03u| 3.98E-03 | 

— fc-

7.52E-02i-
4.91E-01H> 

3.67E-05i„' 

^ ^. 
7.9aE-03 >- ' 

- t 
4.52E-03 -

L-

, 
" 
• 

3.33E-04 •- • 
2.05E^)4.*' 

O^^ 1.84E-01 J 
1.97E-01 

-
" 

_ 1.96E+00 
8.18E-f00 •> 
8.18E-f00 
8.18E-t00 

3.67E-05 

-
7.90E-03 

. -
4.52E-03 

_ 
3.33E-04 
2.05E-04 

_ 
1.84E-01 

<-i:97EJ>1 
1.97E-01 
1.97E-01 
8.38E-1-00 

r8.38E+(9 
Q 

Total Risk Across All Media Total Hazard Index Across All Media 

Total Blood HI 
Total CNS HI 

Total Developmental HI x 
Total Immune HI = 

Total Kidney HI 
Total Uver HI 

2.t0E-O2 
2.05E-04 
3.04E-04 
1.76E-02 
6.19E+00 
2.17E+00 
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TABLE 9 (HAGS D 9.3.CTE) 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO GROUNDWATER 

CENTRAL TENDENCY EXPOSURE 
BUTZ LANDRLL SITE, MONROE COUNTY, PENNSYLVANIA vJ w 

IScenario Timeframe: Future 
JReceptor Population: Resident 
JReceptof Age: Child/Adult 

Medium 

Groundwater 

Exposure 
Medium 

Groundwater 

Exposure MediL 
Air 

Exposure Mediu 

Exposure 
Point 

Tap Vi/aler Contact With 
Groundwater 

Exposure Point Total 
m Total 
Inhalation of Groundwater Vapors 
During Showering 

Chemical 

1,4-Dichlorobenzene 
1,1.2-Tnchloroethane 
1,1-DichloroeIheno 
1,2-Dlchloroethene (cis) 
Benzene 
Bromodichloromethane 
Chlorofonn 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 
(Total) 

1,4-Dichlorobenzene 
1,1,2-Trichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene (cis) 
Benzene 
Bromodichloromethane 
Chloroform 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 
(Total) 

Exposure Point Total 
m Total 

Groundwater Total 
Receptor Total 

Ingestion 

8.83E-09 
8.76E-08 

-
-

3.06E-07 
4.26E-08 
5.11E-08 
1.72E-06 
1.22E-05 
4.85E-04 
4.99E-04 

Inhalation 

-
-

-
-
-
-

Carcinogenic Risk 

Dennal 

4.19E-09 
5.83E-09 

-
-

3.23E-08 
2.48E-09 
3.27E-09 
7.27E-07 
1.49E-06 
1.72E-05 
1.94E-05 

Extemal 
(Radiation) 

-

-
-
-
-
-
- . 
-
-

-
-
-

" ~ 
-
-
- • 

-
-

4.54E-09 
6.09E-09 

-
1.48E-08 
5.91 E-09 
1.05E-08 
4.59E-09 
1.13E-06 
1.14E-06 
2.31 E-06 

-
-
-
-
-
~ 
-
-

-

-
-
-
-
-

-
_ 
-

Exposure 
Routes Total 

1.30E-a8 
9.34E-08 

3.38E-07 
4.50E-08 
5.44 E-08 
2.44E-06 
1.37E-05 

Non-Carcinogenic Hazard Quotienl 

Primary 
Target Orqan(s) 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

5.02E-04 I^A 
5.19E-04 
S.19E-04 
5.19E-04 

4.54E-09 
6.09E-09 

-
-

1.48E-08 
5.91 E-09 
1.05E-08 
4.59E-09 
1.13E-06 
1.14E-06 
2.31 E-06 
2.31 E-06 
2.31 E-06 
5.21 E-04 
5.21 E-04 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
I^A 

lngestk>n 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

-

-
-

-
_ 

-

Inhalation 

-
-
-

-
-
-
-
-
-

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

-

Dermal 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

-

-
-
-
-

-

_ 
.. 
-
_ 

Exposure 
Routes Total 

-
_ 
_ 
~ 

-
• -

_ 
_ 
-
-

-

-
-
_ 
-
_ 
-
-
_ 
-

_ 
-
_ 
_ 
-

Total Risk Across All Medial 5.21 E-04 | Total Hazard Index Across All Media 
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TABLE 9 (RAGS D 9.3.RME) 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - UFETIUE RESIDENT EXPOSURE TO GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE 
BUTZ LANDFILL STTE, MONROE COUNTY, PENNSYLVANIA 

IScenario Timeframe: Future 
[Receptor Population: Resident 
iReceplor Aoe: Child/Adult 

Medium 

Groundwater 

Exposure 
Medium 

Groundwater 

Exposure Medii 
Air 

Exposure 
Point 

Tap Water Contact With 
Groundwater 

Exposure Point Total 
m Total 
Inhalation of Groundwater Vapors 
During Showering 

Exposure Point Total 
Exposure Medium Total 

Groundwater Total 
Receptor Total 

Chemical 

1,4-Dichlorobenzene 
1,1,2-Trichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene (cis) 
Benzene 
Bromodichloromethane 
Chlorolorm , 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 
(Total) 

1,4-Dichlorobenzene 
1,1,2-TrichloroelhanB 
1,1-Dichloroethene 
1,2-Dlchloroethene(cis) 
Benzene 
Bromodichloromethane 
Chlorofonn 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 
(Total) 

Ingestion 

4.44E-08 
4.41 E-07 

1.54E-06 
2.14E-07 
2.57E-07 
8.65E-06 
6.17E-05 
1.47E-02 

Inhalation 

-
-
-
-
-
-

-
-

.^--
1.47E-02*' -

Carcinogenic Risk 

Dennal 

2.36E-08 
3.28E-08 

• -

-
1.e4E-07 
1.39E-08 
1.84E-08 
4.09E-06 
8.40E-06 
6.19E-04 

Extemal 
(Radiatkin) 

-

-
-
-

-

^ -
6.32E-04'- ' 

-

-
-
-
-
-
-
-
-

1.11E-07 
1.49E-07 

3.62E-07 
1.44E-07 
2.57E-07 
1.12E-07 
2.7SE-05 
2.78E-05 
5.64E-05 

-
-
-
-
-
_ 

y -

-

-
-
-
-

Exposure 
Routes Total 

6.80E-08 
4.74E-07 

-
-

1.72E-06 
2.28E-07 
2.76E-07 
1.27E-05 
7.01 E-05 
1.53E-02 
1.54E-02 .. 
1.54E-02 
1.54E-02 

1.11E-07 
1.49E-07 

-
3.62E-07 
1.44E-07 
2.57E-07 
1.12E-a7 
2.75E-05 
2.78E-06 
5.64E-06 -
5.64E-06 
5.64E-06 

1 1.55E-02 
1.55E-02 

Non-Carcinogenic Hazard Quotient 

Primary 
Target Qn)an(s) 

I^A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

-» 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
I^A 
N/A 
N/A 

^—-

Ingestion 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A-
N/A 
N/A 

-

-
-
-
-

-

Inhalation 

-

-
-
- . 
-
-

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

-

Demial 

N/A 
N/A 
I^A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

-

-
~ 
-
-

-
-

,„ 

Exposure 

Routes Total 

-

-

-

-
-

= — E — 
-

-
-
-
-
_ 
;; 
-
-
_ 

Total Risk Across All Media Total Hazard Index Across All Medid 
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TABLE 10 (RAGS D 10.1.CTE) 
RISK ASSESSMENT SUMMARY - CHILD RESIDENT EXPOSURE TO GROUNDWATER 

CENTRALTENDENCY EXPOSURE 
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

[Scenario Timeframe: Future 
Receptor Population: Resident 
Receptor Age: Child 

«# All carcinogenic ctiemicals are omitted and total cancer risks for an exposure medium are listed as 'O.OE+0' it the associated total career risk from all COPCs for this receptor and tfie lifetime receptor are <= 1.0E-&4. 

If cumulative cancer risk (indivtdLja) receptor or lifetime receptor) for an exposure medium exceeds 1 .OE-CM, ttien all COPCs are listed thai individually contribute al least t .OE-06 cancer risk to ttvs receptor or to tfie lifetime receptor. 
" All ct>emicals associated with noncarcinogenic toxicity are omitted and total noncancer hazard indices (His) for an exposure medium are listed as 'O.OE+0' it all target organ-specific Hls<=1 andaJI HQs <= 1.0 tor this receptor. 

If a noncancer target organic HI exceeds 1.0 or If any HQ exceeds 1.0, then all COPCs are shown which individiially contribute an HQ of at least 0 ^ to the target organ HI ttuit exceeds 1.0 or to an HQ that exceeds 1.0. 
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TABLE 10 (RAGS D lO.I.RME) 
RISK ASSESSMENT SUMMARY - CHILD RESIDENT EXPOSURE TO GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE 
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

Groundwater Groundwater 

Exposure 
Point 

Tap Water Contact With 
Groundwater 

Chemical 

V 1,2-Dichloroethene (cis) 
Benzene 
Tetrachloroethene 

^ Trichloroethene 
J Vinyl Chloride 

Carcinogenic Risk 

Ingestion 

Exposure Point Total 
Exposure Medium Total 

Groundwater Total 
Receptor Total 

6.61 E-07 
3.71 E-06 
2.6SE-05 
1.33E-02 
1.33E-02 

7.84E-08 
1.65E-06 
3.42E-06 
5.63E-04 
5.68E-04 

Exposure 
Routes Total»« 

7.39E-07 
5.37E-06 
2.99E-06 
1.38E-02 

1.38E-02 

1.38E-02 

Non-Carcinogenic Hazard Quotient 

Primary 
Target Orqan{s) 

Kidney 

Ingestion Inhalation Dennal 

1.19E-I-00 

2.40E-01 
1.43Et00 

Exposure 
Routes Total' 

2.45E-1-01 

Total Risk Across M Media ««l Total Hazard Index Across All Media * 

Total Kidney HI 
Total Uver HI 

'#« Ail carcinogenic chemicals are omitted and total cancer risks for an exposure medium are listed as *0.0E-f0' if the associated total cancer risk trom all COPCs for this receptor and the lifetime raceptor are <= 1.0E-04. 
If cumulative carx:er risk (individual receptor or tilelime receptor) for an exposure medium exceeds 1 .OE-04, then all COPCs are listed tfiat individually contribute at least 1 .OE-06 cancer risk to this receptor or lo the'lifetime leceptor. 

" All chemk̂ als associated with noncarcinogenic toxk:ity are omitted and total noncarKer frazard irxjicas (His) lor an exposure medium are listed as 'O.OE+0* if all target organ-specific His <=1 and all HQs<= 1.0 Irx this receptor. 
If a noncancer target organk: HI exceeds 1.0 or it any HQ exceeds 1.0, then all COPCs are shown which Individually contribute an HQ ol at least 0.2 to the target organ HI that exceeds 1.0 or to an HQ that exceeds 1.0. 

e1.86E-i-01 I 
5.90E->00 I 

\ r -.4 W OCC- f V AA 04. ^ ^ 9 
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TABLE 10 (RAGS D 10.2.CTE) 
RISK ASSESSMENT SUMMARY - ADULT RESIDENT EXPOSURE TO GROUNDWATER 

CENTRAL TENDENCY EXPOSURE 
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLV/U4IA r f ^ . 

tut All carcinogenic chemicals are omitted and total cancer risks for an exposure medium are listed as 'O.OE-^' if the associated total cancer risk trom all COPCs tor this receptor and the lifetime receptor are <= 1 .OE-04. 

If cumulative cancer nsk (individual receptor or liletime receptor) for an exposure medium exceeds 1 .OE-04, then all COPCs are listed thai individually contribute at least 1 .OE-oe cancer risk to this receptor or to the titeume receptor. 
** All chemicals associated with noncarcinogenic toxicity are omitted and total norx^arKer tiazard indices (His) for an exposure medium are listed as 'O.OE-fO' if all target organ-specific His <=i and all HQs <= 1.0 for this receptor. 

If a noncancer target organic HI exceeds 1.0 or if any HQ exceeds 1.0, then all COPCs are shown whk:h individually contribute an HQ of at least 0.2 to the target organ HI that exceeds 1.0 or l oan HQ that exceeds 1.0. 
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TABLE 10 (RAGS D 10.2.RME) 
RISK ASSESSMENT SUMMARY - AOULT RESIDENT EXPOSURE TO GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE 
BUTZ LANDRLL SITE, MONROE COUNTY, PENNSYLVANIA 

#(f All carcinogenic chemicals are omitted and tolal cancer risks lor an exposure medium are listed as "O.OE+O" it the associated total cancer risk from all COPCs for this receplor and the liletime receptor are <= 1 .OE-04. 

If cumulative cancer risk (individual receptor or lifetime receptor) for an exposure medium exceeds 1 .OE-04, then all COPCs are listed that individually contribute at least 1 .OE-06 cancer risk to this receptor or lo the lifetime receptor. 
" All chemicals associated with noncarcinogenic toxicity are omitted and total noncancer hazard indices (Hts) for an exposure medium are listed as 'O.OE-K)" it all target organ-specific His <=1 and all HQs <= 1.0 for this receptor. 

II a noncancer target organic HI exceeds 1.0 or If any HQ exceeds 1.0, then all COPCs are shown which individually contribute an HQ ol at least 0.2 to the target organ HI that exceeds 1.0 or (o an HQ that exceeds 1.0. 

WN-̂ ce^ 0 
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TABLE 10 (RAGS D 10.3.CTE) 
RISK ASSESSMENT SUMMARY - UFETIME RESIDENT EXPOSURE TO GROUNDWATER 

CENTRAL TENDENCY EXPOSURE 
BUTZ LANDRLL SITE, MONROE COUNTY, PENNSYLVANUV 

Scenario Timeframe: Future 
Receptor Populat ion; Resident 
Receplor Age: Child/Adult 

X^ 
L / 

Total Risk Across All Med ia l 

n» All carcinogenic chemicals are omitted and tolal cancer risks for an exposure medium are listed as 'O.OE-fO' it the associated total cancer risk from all COPCs for this receptor and the lifetime receptor are <= 1 .OE-04. 
If cumulative cancer risk (individual receptor or lifetime receptor) tor an exposure medium exceeds 1 .OE-04, then all COPCs are listed that individually contribute at least 1 .OE-06 cancer risk to this receptor or to the lifetime receptor. 
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TABLE 10 (RAGS D 10.3.RME) 
RISK ASSESSMENT SUMMARY - LIFETIME RESIDENT EXPOSURE TO GROUNDWATER 

REASONABLE M/U(IMUM EXPOSURE 
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

IScenario Timeframe: Future 
iReceptor Population: Resident 
iReceplor Age: Child/Adult . 

Medium 

Groundwater 

Groundwater Tc 
Receptor Total 

Exposure 
Medium 

Groundwater 

Exposure 
Point 

Tap Water Contact With 
Groundwater 

Chemical 

Benzene 
Tetrachloroethene 
'Tnchloroethene 
Vinyl Chloride 
(Total «#) 

Exposure Point Total 
Exposure Medium Total 

Air Inhalation of Groundwater Vapors 
During Showering 

i V -

Benzene 
Tetrachloroethene 
Trichloroethene 
yinyl Chloride 
(Total««) 

Exposure Point Total 
Exposure Medium Total 
tal 

Ingestion 

1.54E-06 
8.65E-06 
6.17E-05 
1.47E-02 
1.48E-02 

:;. 
-
-

Inhalation 

-

3.62E-07 
1.12E-07 
2.75E-05 
2.78E-05 
5.58 E-05 

Carcinogenic Risk 

Dermal External 
(Radiation) 

1.84 E-07 
4.09E-06 
8.40E-06 
6.t9E-04 
6.32E-04 

.. 
-

-

--

-

Exposure 
Routes Total #» 

1.72E-06 
1.27E-05 
7.01 E-05 
1.53E-02 
1.54E-02 
1.54E-02 
1.54E-02 

3.62E-07 
1.12E-07 
2.75E-05 
2.78E-05 
5.58E-05 
5.58E-05 

1 5.58E-05 
1.54E-02 
1.54E-02 

- t ' 

Non-Carcinogenic Hazard Quotient 

Primary 
Target Orqan(s) 

N/A 
N/A 
N/A 
N/A 

„ -

L, 
~ 
-

_ ^ 

N/A 
N/A 
I^A 
N/A 

Ingestion 

N/A 
N/A 
N/A 
N/A 

-

Inhalation 

N/A 
N/A . 
N/A 
N/A 

-

Dermal 

N/A 
N/A 
N/A 
N/A 

-

-

~ 

-
-

Exposure 
Routes Total 

-

-

-
-

" 

--

Total Hisk Across All Mediafl 1.54E-02 Total Hazard Index Across All Mediaf 

## All carcinogenic chemicals are omitted and total cancer risks tor an exposure medium are listed as 'O.OE+O* if the associated total cancer risk from all COPCs for this receptor and the lifetime receplor are <= 1.OE-04. 
If cumulative cancer risk (individual receptor or liletime receptor) for an exposure medium exceeds 1 .OE-04, then all COPCs are listed that individually contribute at least 1 .OE-06 cancer risk to this receptor or to the lifetime receptor. 

\\ s) ce 7 
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TABLE A-1 
GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION 

BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

A 1 B 1 C 

User Selected Options 

From File 

Full Precision 

Confidence Coefficient 

Number of Bootstrap Operations 

D | E | F | G | H | I | J | K | L 
General UCL Statistics for Data Sets with Non-Detects 

C:\ButzLRProUCL\Bzcogw_ProUCLinput. wst 

ON 

95% 

2000 

1,4-Dichlorobenzene 

General Statistics 

Number of Valid Data 

Number of Distinct Detected Data 

68 

1 

Number of Detected Data 

Number of Non-Detect Data 

Percent Non-Detects 

1 

67 

98.53% 

Warning: Only one distinct data value was detectedl ProUCL (or any other software) should not be used on such a data set! 

It Is suggested to use alternative site specific values determined by the Project Team to estimate environmentai parameters (e.g., EPC, BTV). 

The data set for variable 1,4-Dlchlorobenzene was not processedl 

1,1,2-Trichioroethane 

General Statistics 

Number of Valid Data 

Number of Distinct Detected Data 

68 

3 

Number of Detected Data 

Number of Non-Detect Data 

Percent Non-Detects 

3 

65 

95.59% 

Raw Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

0.34 

0.47 

0.3933333 

0.0680686 

0.5 

50 

Note: Data have multiple DLs - Use of KM Method is recommended 

For all methods (except KM, 0172, and ROS Methods), 

Observations < Largest ND are treated as NDs 

Log-transformed Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

Number treated as Non-Detect 

Number treated as Detected 

Single DL Non-Detect Percentage 

-1.07881 

-0.755023 

-0.942695 

0.1679379 

-0.693147 

3.912023 

68 

0 

100.00% 

Waming: There are only 3 Distinct Detected Values in this data set 

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods. 

Those methods will retum a 'N/A' value on your output displayl 
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TABLE A-1 
GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION 

BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

A | B | C | D | E | F | G | H | I | J | K | L 

It Is necessary to have 4 or more Distinct Values for bootstrap methods. 

However, results obtained using 4 to 9 distinct values may not be reliable. 

It Is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates. 

UCL statistics 

Nomiai Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

0.911853 

0.767 

Data appear Normal at 5% Significance Level 

Assuming Normal Distribution 

DLy2 Substitution Method 

Mean 

SD 

95% DLi2 (t) UCL 

Maximum Likelihood Estimate(MLE) Method 

2.7195588 

3.0027547 

3.3269096 

N/A 

MLE method blied to converge properly 

Gamma Distribution Test with Detected Values Only 

k star (bias corrected) 

Theta Star 

nu star 

A-D Test Statistic 

5% A-D Critical Value 

K-S Test Statistic 

5% K-S Critical Value 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 

Maximum 

Mean 

Median 

N/A 

N/A 

N/A 

N/A 

Lognormal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

0.9292941 

0.767 

Data appear Lognormal at 5% Significance Level 

Assuming Lognomial Distribution 

DL/2 Substitution Method 

Mean 

SD 

95% H-Stat (DL/2) UCL 

Log ROS Method 

Mean in Log Scale 

SD in Log Scale 

Mean in Original Scale 

SD in Original Scale 

95% t UCL 

95% Percentile Bootstrap UCL 

95% BCA Bootstrap UCL 

0.7294105 

0.7942207 

3.483836 

-0.942695 

0.2144901 

0.3985013 

0.0861743 

0.4159313 

0.4159516 

0.4157046 

Data Distribution Test with Detected Values Only 

Data appear Nomiai at 5% Significance Level 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 

SD 

SE of Mean 

95% KM (t) UCL 

95% KM (z) UCL 

95% KM Gackknife) UCL 

95% KM (bootstrap t) UCL 

95% KM (BCA) UCL 

95% KM (Percentile Bootstrap) UCL 

95% KM (Chebyshev) UCL 

0.3933333 

0.0555778 

0.0392994 

0.4588815 

0.4579751 

0.4730206 

0.6143829 

0.47 

0.47 

0.5646355 
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TABLE A-1 
GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION 

BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

A 1 B 1 C 1 D 1 E 
SD 

kstar 

Theta star 

Nu star 

AppChi2 

95% Gamma Approximate UCL 

95% Adjusted Gamma UCL 

F 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

G 1 H 1 1 1 J 1 K 
97.5% KM (Chebyshev) UCL 

99% KM (Chebyshev) UCL 

L 
0.6387581 

0.7843576 

Potential UCLs to Use 

95% KM (t) UCL 

95% KM (Percentile Bootstrap) UCL 

0.4588815 

0.47 

Note: DU2 is not a recommended method. 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh, Malchle, and Lee (2006). 

For additional Insight, the user may vrant to consult a statistician. 

1,1-pichioroethene 

General Statistics 

Number of Valid Data 

Number of Distinct Detected Data 

68 

4 

Number of Detected Data 

Number of Non-Detect Data 

Percent Non-Detects 

4 

64 

94.12% 

Raw Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

2.6 

35 

17.9 

13.664065 

0.5 

50 

Note: Data have multiple DLs - Use of KM Method is recommended 

For all methods (except KM, DL/2, and ROS Methods), 

Observations < Largest ND are treated as NDs 

Log^ransfonned Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

Number treated as Non-Detect 

Number treated as Detected 

Single DL Non-Detect Percentage 

0.9555114 

3.5553481 

2.5300828 

1.1249159 

-0.693147 

3.912023 

68 

0 

100.00% 

Waming: There are only 4 Distinct Detected Values In this data 

Note: It should be noted that even though bootstrap may be performed on this data set 

the resulting calculations may not be reliable enough to draw conclusions 

It is recommended to have 10-15 or more distinct observations for accurate and meaningful resutts. 

UCL Statistics 

Normal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

0.9949382 

0.748 

Lognormal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

0.9182104 

0.748 
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TABLE A-1 
GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION 

BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

A 1 B 1 C 1 D 1 E 1 F 
Data appear Nomial at 5% Significance Level 

Assuming Normal Distribution 

DU2 Substitution Method 

Mean 

SD 

95% DL/2 (t) UCL 

Maximum Likelihood Estimate(MLE) Method 

3.6852941 

5.4804269 

4.7937901 

N/A 

MLE method failed to converge property 

Gamma Distribution Test virith Detected Values Only 

k star (bias con-ected) 

Theta Star 

nu star 

A-D Test Statistic 

5% A-D Critical Value 
> 

K-S Test Statistic 
• 

5% K-S Critical Value 

0.5554865 

32.224005 

4.4438921 

0.2499453 

0.6621688 

0.6621688 

0.3993142 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 

Maximum 

Mean 

Median 

SD 

kstar 

Theta star 

Nu star 

AppChi2 

95% Gamma Approximate UCL 

95% Adjusted Gamma UCL 

1.2741187 

120.23456 

41.818875 

35.101725 

34.395135 

1.0645948 

39.281493 

144.7849 

117.97709 

51.321332 

N/A 

G 1 H 1 1 1 J 1 K 1 L 
Data appear Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 

DU2 Substitution Method 

Mean 

SD 

95% H-Stat (DL/2) UCL 

Log ROS Method 

Mean in Log Scale 

SD in Log Scale 

Mean in Original Scale 

SD in Original Scale 

95% t UCL 

95% Percentile Bootstrap UCL 

95% BCA Bootstrap UCL 

0.872492 

0.8944164 

4.5335051 

-1.755592 

2.1744289 

1.5978955 

5.1382194 

2.6371751 

2.6980968 

3.2275371 

Data Distribution Test with Detected Values Only 

Data appear Normal at 5% Significance Level 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 

SD 

SE of Mean 

95% KM (t) UCL 

95% KM (z) UCL 

95% KM (jackknife) UCL 

95% KM (bootstrap t) UCL 

95% KM (BCA) UCL 

95% KM (Percentile Bootstrap) UCL 

95% KM (Chebyshev) UCL 

97.5% KM (Chebyshev) UCL 

99% KM (Chebyshev) UCL 

3.5158582 

4.6391756 

0.6548277 

4.6080559 

4.592954 

10.098269 

4.4019126 

N/A 

21.617647 

6.3701861 

7.6052561 

10.031312 

Potential UCLs to Use 

95% KM (t) UCL 

95% KM (Percentile Bootstrap) UCL 

4.6080559 

21.617647 

Note: DL/2 Is not a recommended method. 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 
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TABLE A-1 
GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION 

BUTZ LANDFILL SITE. MONROE COUNTY, PENNSYLVANIA 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

A l B l C l D l E l F l G l H l l i J l K l L 
These recommendations are based upon the results of the simulation studies summarized In Singh, Malchle, and Lee (2006). 

For additional insight, the user may want to consult a statistician. 

1,2-Dlchloroethene (ds) 

General Statistics 

Number of Valid Data 

Number of Distinct Detected Data 

68 Number of Detected Data 

51 Number of Non-Detect Data 

Percent Non-Detects 

67 

1 

1.47% 

Raw Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

2.4 

2900 

142.32985 

374.25641 

5 

5 

Log-transformed Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

0.8754687 

7.972466 

3.6159681 

1.6571982 

1.6094379 

1.6094379 

UCL Statistics 

Normal Distribution Test with Detected Values Only 

Lilliefors Test Statistic 

5% Lilliefors Critical Value 

0.354244 

0.1082421 

Data not Nomnai at 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 

SD 

95% DU2 (t) UCL 

Maximum Likelihood Estimate(MLE) Method 

Mean 

SD 

95% MLE (t) UCL 

95% MLE (Tiku) UCL 

140.27353 

371.83979 

215.48353 

107.05383 

399.32753 

187.82363 

182.20058 

Gamma Distribution Test writh Detected Values Only 

k star (bias corTected) 

Theta Star 

0.4653721 

305.84094 

Lognormal Distribution Test with Detected Values Only 

Lilliefors Test Statistic 

5% Lilliefors Critical Value 

0.099567 

0.1082421 

Data appear Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 

DU2 Substitution Method 

Mean 

SD 

95% H-Stat (DU2) UCL 

Log ROS Method 

Mean in Log Scale 

SD in Log Scale 

Mean in. Original Scale 

SD in Original Scale 

95% t UCL 

95% Percentile Bootstrap UCL 

95% BCA Bootstrap UCL 

3.576267 

1.6770499 

246.3791 

3.5757948 

1.6778145 

140,27237 

371.84023 

215.48246 

222.48235 

270.76397 

Data Distribution Test with Detected Values Only 

Data appear Lognomial at 5% Significance Level 
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TABLE A-1 
GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION 

BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

A 1 B 1 C 1 D 1 E 
nu star 

A-D Test Statistic 

5% A-D Critical Value 

K-S Test Statistic 

5% K-S Critical Value 

F 
62.359865 

2.2991156 

0.8221402 

0.8221402 

0.1155721 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 

Maximum 

Mean 

Median 

SD 

kstar 

Theta star 

Nu star 

AppChi2 

95% Gamma Approximate UCL 

95% Adjusted Gamma UCL 

1E-12 

2900 

140.23676 

26.5 

371.85374 

0.3658923 

383.27339 

49.761346 

34.565122 

201.89051 

203.50472 

G 1 H 1 1 1 J 1 K L 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 

SD 

SE of Mean 

95% KM (t) UCL 

95% KM (2) UCL 

95% KM (jackknife) UCL 

95% KM (bootstrap t) UCL 

95% KM (BCA) UCL 

95% KM (Percentile Bootstrap) UCL 

95% KM (Chebyshev) UCL 

97.5% KM (Chebyshev) UCL 

99% KM (Chebyshev) UCL 

140.28393 

369.09169 

45.096752 

215.50153 

214.46148 

215.49315 

335.30328 

235.99044 

218.69191 

336.85611 

421.91305 

588.99094 

Potential UCLs to Use 

97.5% KM (Chebyshev) UCL 421.91305 

Note: DL/2 is not a recommended method. 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh, Malchle, and Lee (2006). 

For additional Insight, the user may want to consult a statistician. 

Benzene 

General Statistics 

Number of Valid Data 

Number of Distinct Detected Data 

68 

2 

Number of Detected Data 

Number of Non-Detect Data 

Percent Non-Detects 

2 

66 

97.06% 

Raw Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

0.26 

1.7 

0.98 

1.0182338 

• 0.5 

50 

Note; Data have multiple DLs - Use of KM Method is recommended 

Log-transformed Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

Number treated as Non-Detect 

-1.347074 

0.5306283 

-0.408223 

1.3277357 

-0.693147 

3.912023 

68 
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TABLE A-1 
GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION 

BUTZ LANDFILL SITE. MONROE COUNTY, PENNSYLVANIA 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 

281 

282 

283 

284 

285 

286 

287 

288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

A 1 B 1 C 1 D 1 E 1 F 
For all methods (except KM, DL/2, and ROS Methods), 

Observations < Largest ND are treated as NDs 

G 1 H 1 1 1 J 1 K 
Number treated as Detected 

Single DL Non-Detect Percentage 

L 
0 

100.00% 

, 
Waming: Data set has only 2 Distinct Detected Values. 

This may not be adequate enough to compute meaningful and reliable test statistics and estimates. 

The Project Team may decide to use alternative site specific values to estimate environmental parametere (e.g., EPC, BTV). 

Unless Data Quality Objectives (DQOs) have been met. It Is suggested to collect additional observations. 

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods. 

Those methods will retum a 'N/A' value on your output displayl 

It Is necessary to have 4 or more Distinct Values for bootstrap methods. 

However, results obtained using 4 to 9 distinct values may not be reliable. 

It Is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates. 

UCL Statistics 

Nomial Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

N/A 

N/A 

Data not Normal at 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 

SD 

95% DL/2 (t) UCL 

Maximum Likelihood Estimate(MLE) Method 

2.7347059 

2.9951122 

3.3405109 

N/A 

MLE method failed to converge properiy 

Gamma Distribution Test with Detected Values Only 

k star (bias corrected) 

Theta Star 

nu star 

A-D Test Statistic 

N/A 

N/A 

N/A 

N/A 

Lognonnal Distribution Test virith Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

N/A 

N/A 

Data not Lognonnal at 5% Significance Level 

Assuming Lognormal Distribution 

DU2 Substitution Method 

Mean 

SD 

95% H-Stat (DU2) UCL 

Log ROS Method 

Mean in Log Scale 

SD in Log Scale 

Mean in Original Scale 

SD in Original Scale 

95% t UCL 

95% Percentile Bootstrap UCL 

95% BCA Bootstrap UCL 

0.7386067 

0.7977603 

3.5302018 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Data Distribution Test with Detected Values Only 

Data do not follow a Discemable Distribution (0.05) 

Nonparametric Statistics 
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TABLE A-1 
GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION 

BUTZ LANDFILL SITE. MONROE COUNTY. PENNSYLVANIA 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

A 1 B 1 C 1 D 1 E 
5% A-D Critical Value 

K-S Test Statistic 

5% K-S Critical Value 

F 
N/A 

N/A 

N/A 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 

Maximum 

Mean 

Median 

SD 

k star 

Theta star 

Nu star 

AppChi2 

95% Gamma Approximate UCL 

95% Adjusted Gamma UCL 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

G 1 H 1 1 1 J J K 
Kaplan-Meier (KM) Method 

Mean 

SD 

SE of Mean 

95% KM (t) UCL 

95% KM (z) UCL 

95% KM Gackknife) UCL 

95% KM (bootstrap t) UCL 

95% KM (BCA) UCL 

95% KM (Percentile Bootstrap) UCL 

95% KM (Chebyshev) UCL 

97.5% KM (Chebyshev) UCL 

99% KM (Chebyshev) UCL 

L 

0.44 

0.4762352 

0.2381176 

0.8371602 

0.8316686 

1.3190836 

0.6328973 

1.7 

1.7 

1.4779306 

1.927044 

2.8092404 

Potential UCLs to Use 

95% KM (BCA) UCL 1.7 

Note: DL/2 is not a recommended method. 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized In Singh, Malchle, and Lee (2006). 

For additional Insight, the user may want to consult a statistician. 

Bromodichloromethane 

General Statistics 

Number of Valid Data 

Number of Distinct Detected Data 

68 

1 

Number of Detected Data 

Number of Non-Detect Data 

Percent Non-Detects 

1 

67 

98.53% 

Waming: Only one distinct data value was detectedl ProUCL (or any other software) should not be used on such a data sell 

It Is suggested to use alternative site specific values determined by the Project Team to isstimate environmentai parameters (e.g., EPC, BTV). 

The data set for variable Bromodichloromethane was not processedl 

Chlorofonn 

General Statistics 

Number of Valid Data 

Number of Distinct Detected Data 

68 

5 

Number of Detected Data 

Number of Non-Detect Data 

5 

63 
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TABLE A-1 
GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION 

BUTZ LANDFILL SITE. MONROE COUNTY. PENNSYLVANIA 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

375 

376 

377 

378 

379 

380 

381 

382 

383 

384 

385 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

396 

A | B . | C | D l E | F | G | H | 1 | J | K | L 
Percent Non-Detects 92.65% 

Raw Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

0.3 

0.7 

0.458 

0.1710848 

0.5 

50 

Note: Data have multiple DLs - Use of KM Method is recommended 

For all methods (except KM, DL/2, and ROS Methods), 

Observations < Largest ND are treated as NDs 

Log-transformed Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

Number treated as Non-Detect 

Number treated as Detected 

Single DL Non-Detect Percentage 

-1.203973 

-0.356675 

-0.834608 

0.3625106 

-0.693147 

3.912023 

68 

0 

100.00% 

Waming: There are only 5 Detected Values in this data 

Note: it should be noted that even though bootstrap may be performed on this data set 

the resulting calculations may not be reliable enough to draw conclusions 

It is recommended to have 10-15 or more distinct obsenrations for accurate and meaningful results. 

UCL Statistics 

Nomial Distribution Test virith Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

0.8952456 

0.762 

Data appear Nomnai at 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 

SD 

95% DU2 (t) UCL 

Maximum Likelihood Estimate(MLE) Method 

2.5925 

3.0254125 

3.2044337 

N/A 

MLE method failed to converge properiy 

Gamma Distribution Test with Detected Values Only 

k star (bias con-ected) 3.9216819 

Lognomial Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

0.9188871 

0.762 

Data appear Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean 

SD 

95% H-Stat (DL/2) UCL 

Log ROS Method 

Mean in Log Scale 

SD in Log Scale 

Mean in Original Scale 

SD in Original Scale 

95% t UCL 

95% Percentile Bootstrap UCL 

95% BCA Bootstrap UCL 

0.6386272 

0.8608082 

3.4412135 

-0.975497 

0.3322528 

0.3981603 

0.1356973 

0.4256071 

0.4258267 

0.4253309 

Data Distribution Test virith Detected Values Only 

Data appear Normal at 5% Significance Level 
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TABLE A-1 
GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION 

BUTZ LANDFILL SITE. MONROE COUNTY, PENNSYLVANIA 

397 

398 

399 

400 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

413 

414 

415 

416 

417 

418 

419 

420 

421 

422 

423 

424 

425 

426 

427 

428 

429 

430 

431 

432 

433 

434 

435 

436 

437 

438 

439 

440 

A 1 B 1 C 1 D 1 E 
Theta Star 

nu star 

A-D Test Statistic 

5% A-D Critical Value 

K-S Test Statistic 

5% K-S Critical Value 

F 
0.1167866 

39.216819 

0.3477728 

0.6790737 

0.6790737 

0.3576662 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 

Maximum 

Mean 

Median 

SD 

kstar 

Theta star 

Nu star 

AppChi2 

95% Gamma Approximate UCL 

95% Adjusted Gamma UCL 

0.2779788 

0.7 

0.4117091 

0.3877013 

0.1024397 

17.03311 

0.0241711 

2316.503 

2205.6926 

0.4323927 

0.4328479 

G 1 H 1 1 1 J 1 K 1 L 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 

SD 

SE of Mean 

95% KM (t) UCL 

95% KM (z) UCL 

95% KM Gackknife) UCL 

95% KM (bootstrap t) UCL 

95% KM (BCA) UCL 

95% KM (Percentile Bootstrap) UCL 

95% KM (Chebyshev) UCL 

97.5% KM (Chebyshev) UCL 

99% KM (Chebyshev) UCL 

0.3936364 

0.1218996 

0.0441465 

0.467269 

0.4662508 

0.4709471 

0.5010686 

0.49 

0.5042857 

0.5860664 

0.669331 

0.8328882 

Potential UCLs to Use 

95% KM (t) UCL 

95% KM (Percentile Bootstrap) UCL 

0.467269 

0.5042857 

Note: DL/2 is not a recommended method. 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized In Singh, Malchle, and Lee (2006). 

For additional insight, the user may want to consult a statistician. 

Tetrachloroethene 

General Statistics 

Number of Valid Data 

Number of Distinct Detected Data 

68 

8 

Number of Detected Data 

Number of Non-Detect Data 

Percent Non-Detects 

8 

60 

88.24% 

Raw Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

0.4 

2.1 

0.8825 

0.6158096 

0.5 

50 

Log-transformed Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

-0.916291 

0.7419373 

-0.291174 

0.5755047 

-0.693147 

3.912023 
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TABLE A-1 
GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION 

BUTZ LANDFILL SITE. MONROE COUNTY. PENNSYLVANIA 

441 

442 

443 

444 

445 

446 

447 

448 

449 

450 

451 

452 

453 

454 

455 

456 

457 

458 

459 

460 

461 

462 

463 

464 

465 

466 

467 

468 

469 

470 

471 

472 

473 

474 

475 

476 

477 

478 

479 

480 

481 

482 

483 

484 

A 1 B 1 C 1 D 1 E 1 F 
Note: Data have multiple DLs - Use of KM Method is recommended 

For all methods (except KM, DL/2, and ROS Methods), 

Observations < Largest ND are treated as NDs 

G 1 H 1 1 1 J 1 K 
Number treated as Non-Detect 

Number treated as Detected 

Single DL Non-Detect Percentage 

L 
68 

0 

100.00% 

Waming: There are only 8 Detected Values in this data 

Note: It should be noted that even though bootstrap may be performed on this data set 

the resulting calculations may not be reliable enough to draw conclusions 

It Is recommended to have 10-15 or more distinct obsen/atlons for accurate and meaningful results. 

UCL Statistics 

Nonnal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 0.7041341 

5% Shapiro Wilk Critical Value 0.818 

Data not Nomnai at 5% Significance Level 

Assuming Normal Distribution 

DU2 Substitution Method 

Mean 

SD 

95% DL/2 (t) UCL 

Maximum Likelihood Estimate(MLE) Method 

2.4420588 

2.8910095 

3.0268075 

N/A 

MLE method failed to converge properiy 

, • 

Gamma Distribution Test with Detected Values Only 

k star (bias corrected) 

Theta Star 

nu star 

A-D Test Statistic 

5% A-D Critical Value 

K-S Test Statistic 

5% K-S Critical Value 

2.0619154 

0.4280001 

32.990647 

1.1149856 

0.7209894 

0.7209894 

0.2961392 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Lognormal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

0.7873467 

0.818 

Data not Lognomial at 5% Significance Level 

Assuming Lognomial Oistributkin 

DL/2 Substitution Method 

Mean 

SD 

95% H-Stat (DL/2) UCL 

Log ROS Method 

Mean in Log Scale 

SD in Log Scale 

Mean in Original Scale 

SD In Original Scale 

95% t UCL 

95% Percentile Bootstrap UCL 

95% BCA Bootstrap UCL 

0.6049284 

0.8150005 

3.1503728 

-0.70923 

0.6855123 

0.6218293 

0.467246 

0.7163365 

0.7184449 

0.7300155 

Data Distribution Test with Detected Values Only 

Data do not follow a Discemable Distribution (0.05) 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 

SD 

SE of Mean 

95% KM (t) UCL 

95% KM (z) UCL 

0.6757143 

0.496613 

0.1418894 

0.912374 

0.9091016 
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TABLE A-1 
GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION 

BUTZ LANDFILL SITE, MONROE COUNTY. PENNSYLVANIA 

485 

486 

487 

488 

489 

490 

491 

492 

493 

494 

495 

496 

497 

498 

499 

500 

501 

502 

503 

504 

505 

506 

507 

508 

509 

510 

511 

512 

513 

514 

515 

516 

517 

518 

519 

520 

521 

522 

523 

524 

525 

526 

527 

528 

A 1 B 1 C 1 D 1 E 
Gamma ROS Statistics using Extrapolated Data 

Minimum 

Maximum 

Mean 

Median 

SD 

kstar 

Theta star 

Nustar 

AppChi2 

95% Gamma Approximate UCL 

95% Adjusted Gamma UCL 

F 

1E-12 

2.358478 

1.253709 

1.2978953 

0.69T0843 

0.5941504 

2.110087 

80.804451 

61.091308 

1.6582599 

1.6683738 

G 1 H 1 1 1 J 1 K 
95% KM Gackknife) UCL 

95% KM (bootstrap t) UCL 

95% KM (BCA) UCL 

95% KM (Percentile Bootstrap) UCL 

95% KM (Chebyshev) UCL 

97.5% KM (Chebyshev) UCL 

99% KM (Chebyshev) UCL 

L 
0.8845818 

1.9232174 

1.0030769 

0.9726667 

1.294196 

1.5618135 

2.0874963 

Potential UCLs to Use 

95% KM (t) UCL 

95% KM (% Bootstrap) UCL 

0.912374 

0.9726667 

Note: DL/2 is not a recommended method. 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh, Malchle, and Lee (2006). 

For additional Insight, the user may want to consult a statistician. 

Trichloroethene 

General Statistics 

Number of Valid Data 

Number of Distinct Detected Data 

68 

57 

Number of Detected Data 

Number of Non-Detect Data 

Percent Non-Detects 

67 

1 

1.47% 

Raw Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

0.73 

2700 

279.79746 

476.74987 

50 

50 

Log-transformed Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

-0.314711 

7.9010071 

4.6245552 

1.5498933 

3.912023 

3.912023 

UCL Statistics 

Nomnai Distribution Test with Detected Values Only 

Lilliefors Test Statistic 

5% Lilliefors Critical Value 

0.2828816 

0.1082421 

Data not Normal at 5% Significance Level 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 276.05044 

Lognomial Distribution Test with Detected Values Only 

Lilliefors Test Statistic 

5% Lilliefors Critical Value 

0.0885117 

0.1082421 

Data appear Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean 4.6038835 
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TABLE A-1 
GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION 

BUTZ LANDFILL SITE. MONROE COUNTY. PENNSYLVANIA 

529 

530 

531 

532 

533 

534 

535 

536 

537 

538 

539 

540 

541 

542 

543 

544 

545 

546 

547 

548 

549 

550 

551 

552 

553 

554 

555 

556 

557 

558 

559 

560 

561 

562 

563 

564 

565 

566 

567 

568 

569 

570 

571 

572 

A 1 B 1 C 1 D 1 E 
SD 

95% DL/2 (t) UCL 

Maximum Likelihood Estlmate(MLE) Method 

Mean 

SD 

95% MLE (t) UCL 

95% MLE (Tiku) UCL 

F 
474.18643 

371.96154 

164.00212 

584.04055 

282.13281 

285.28823 

Gamma Distribution Test with Detected Values Only 

k star (bias corrected) 

Theta Star 

nu star 

A-D Test Statistic 

5% A-D Critical Value 

K-S Test Statistic 

5% K-S Critical Value 

0.5931101 

471.74622 

79.476757 

1.6902966 

0.8058686 

0.8058686 

0.1143371 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 1E-12 

Maximum 

Mean 

Median 

SD 

k star 

Theta star 

Nu star 

AppChi2 

95% Gamma Approximate UCL 

95% Adjusted Gamma UCL 

2700 

275.68279 

90 

474.39363 

0.4313423 

639.12765 

58.662553 

42.053259 

384.56607 

387.3684 

G 1 H I I 1 J - 1 K 
SD 

95% H-Stat (DL/2) UCL 

Log ROS Method 

Mean in Log Scale 

SD in Log Scale 

Mean in Original Scale 

SD in Original Scale 

95% t UCL 

95% Percentile Bootstrap UCL 

95% BCA Bootstrap UCL 

L 
1.5476995 

522.15338 

4.5987818 

1.552896 

275,94267 

474.24517 

371.86565 

369.42544 

402.37794 

Data Distribution Test virith Detected Values Only 

Data appear Lognormal at 5% Significance Level 

Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 

SD 

SE of Mean 

95% KM (t) UCL 

95% KM (z) UCL 

95% KM Gackknife) UCL 

95% KM (bootstrap t) UCL 

95% KM (BCA) UCL 

95% KM (Percentile Bootstrap) UCL 

95% KM (Chebyshev) UCL 

97.5% KM (Chebyshev) UCL 

99% KM (Chebyshev) UCL 

276.0365 

470.69827 

57.511864 

371.96146 

370.63509 

371.95088 

415.00636 

374.89853 

375.52059 

526.7249 

635.19797 

848.27232 

Potential UCLs to Use 

97.5% KM (Chebyshev) UCL 635.19797 

Note: DL/2 Is not a recommended method. 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the mast appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized In Singh, Malchle, and Lee (2006). 

For additional Insight, the user may want to consult a statistician. 

Vinyl Chloride 
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TABLE A-1 
GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION 

BUTZ LANDFILL SITE, MONROE COUNTY. PENNSYLVANIA 

573 

574 

575 

576 

577 

578 

579 

580 

581 

582 

583 

584 

585 

586 

587 

588 

589 

590 

591 

592 

593 

594 

595 

596 

597 

598 

599 

600 

601 

602 

603 

604 

605 

606 

607 

608 

609 

610 

611 

612 

613 

614 

615 

616 

A | B i C | D | E | F | G | H | l | J | K | L 

General Statistics 

Number of Valid Data 

Number of Distinct Detected Data 

68 

19 

Number of Detected Data 

Number of Non-Detect Data 

Percent Non-Detects 

19 

49 

72.06% 

Raw Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

0.495 

1700 

149.05711 

388.9633 

0.5 

50 

Note: Data have multiple DLs - Use of KM Method is recommended 

For all methods (except KM, DL/2, and ROS Methods), 

Observations < Largest ND are treated as NDs 

Log-transfomned Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

Number treated as Non-Detect 

Number treated as Detected 

Single DL Non-Detect Percentage 

-0.703198 

7.4383835 

2.785144 

2.303464 

-0.693147 

3.912023 

62 

6 

91.18% 

UCL Statistics 

Normal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

0.4206997 

0.901 

Data not Normal at 5% Significance Level 

Assuming Nomnai Distribution 

DU2 Substitution Method 

Mean 

SD 

95% DU2 (t) UCL 

Maximum Likelihood Estimate(MLE) Method 

43.729191 

212.18038 

86.645757 

N/A 

MLE yields a negative mean 

Gamma Distribution Test with Detected Values Only 

k stai- (bias corrected) 

Theta Star 

nu star 

0.2954673 

504.47917 

11.227758 

Lognormal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

5% Shapiro Wilk Critical Value 

0.9571142 

0.901 

Data appear Lognonnal at 5% Significance Level 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

Mean 

SD 

95% H-Stat (DU2) UCL 

Log ROS Method 

Mean in Log Scale 

SD in Log Scale 

Mean in Original Scale 

SD in Original Scale 

95% t UCL 

95% Percentile Bootstrap UCL 

95% BCA Bootstrap UCL 

1.2997426 

1.6901109 

26.037999 

-0,272902 

2.8823418 

42.427932 

212.42088 

85.393143 

90.662454 

128.47755 

Data Distribution Test with Detected Values Only 

Data appear Lognomial at 5% Significance Level 
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TABLE A-1 
GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION 

BUTZ LANDFILL SITE. MONROE COUNTY, PENNSYLVANIA 

617 

618 

619 

620 

621 

622 

623 

624 

625 

626 

627 

628 

629 

630 

631 

632 

633 

634 

635 

636 

637 

638 

639 

640 

641 

A 1 B 1 C 1 D 1 E 
A-D Test Statistic 

5% A-D Critical Value 

K-S Test Statistic 

5% K-S Critical Value 

F 
1.0605799 

0.8409694 

0.8409694 

0.2148935 

Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 

Maximum 

Mean 

Median 

SD 

kstar 

Theta star 

Nu star 

AppChi2 

95% Gamma Approximate UCL 

95% Adjusted Gamma UCL 

1E-12 

1700 

140.84132 

148.3008 

210.28339 

0.2105141 

669.03495 

28.629924 

17.419224 

231.48426 

234.03299 

G 1 H 1 1 1 J 1 K 1 L 
Nonparametric Statistics 

Kaplan-Meier (KM) Method 

Mean 

SD 

SE of Mean 

95% KM (t) UCL 

95% KM (z) UCL 

95% KM Gackknife) UCL 

95% KM (bootstrap t) UCL 

95% KM (BCA) UCL 

95% KM (Percentile Bootstrap) UCL 

95% KM (Chebyshev) UCL 

97.5% KM (Chebyshev) UCL 

99% KM (Chebyshev) UCL 

42.347384 

210.86636 

26.272712 

86.168063 

85.562149 

85.113681 

222.30017 

96.455478 

92.010916 

156.86748 

206.42042 

303.75756 

Potential UCLs to Use 

97.5% KM (Chebyshev) UCL 206.42042 

Note: DL/2 Is not a recommended method. 

. 
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006). 

For additional Insight, the user may want to consult a statistician. 
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TABLE A-2 
CHEMICAL-SPECIFIC PARAMETERS FOR SHOWER MODELING 

BUTZ LANDFILL SITE, MONROE COUNTY. PENNSYLVANIA 

COPC 

1,1,2-TRICHLOROETHANE 
1,2-DICHLOROETHENE (CIS) 
CHLOROFORM 
VINYL CHLORIDE 
1,1-DICHLOROETHENE 
1,4-DiCHLOROBENZENE 
BENZENE 
BROMODICHLOROMETHANE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

Molecular 
Weight (g/mol) 

133.41 
96.94 
119.38 
62.5 

96.94 
147 

78.12 
163.83 
165.83 
131.39 

^ 
V 
«/ 
^y 
^ / 
\ / 
• ^ 
V 
{ / 
-v/ 

Henry's Law at 
25°C (ratm/mol) 

9.13E-04 s / 
4.07E-03 t^ 
3.67E-03 u 
2.71 E-02 t^ 

Henry's Law at 
45°C (Vatm/mol) 

2.40E-03 
'' 8.85E-03 
^ 7.82E-03 
' 4.39E-02 

2.61 E-02 f ' 4.99E-02 
2.43E-03 A / 
5.56E-03 v / 

^ 7.64E-03 
1.26E-02 

, 1.60E-03 . x ' " 3.84E-03 
' 1.84E-02 vy 

1.03E-02 : . 
' 4.85E-02 
/ 2.42E-02 

Source of Shower 
Parameters 

EPA, 2001 
EPA, 2001 
EPA, 2001 
EPA, 2001 
EPA, 2001 
EPA, 2001 
EPA, 2001 
EPA, 2001 
EPA, 2001 
EPA, 2001 

Notes: 
Henry's Law constant at 45 degrees converted using data and formulas presented in the following references: 

Sander, Rolf, 1999. Compilation of Henry's Law Constants for Inorganic and Organic Species of Potential Importance 
in Environmental Chemistry. Internet Website: 
http://www.mpch-main2.mpg.de/~sander/res/henry.html. Air Chemistry Department. Max-Planck Institute of Chemistry. 
PO Box 3060. 55020 Mainz, Germany. Version 3: April 8. 

EPA, 2001. Fact Sheet. Correcting the Henry's Law Constant for Soil Temperature, 
from website: http://www.epa.gov/superfund/programs/risk/airmodel/factsheet.pdf 
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TABLE A-3 
CHEMICAL-SPECIFIC PARAMETERS FOR DERMAL ABSORPTION 

BUTZ LANDFILL SITE, MONROE COUNTRY, PENNSYLVANIA 

COPC 9> 
ORCANIC COMPOUNDS 
1,1,2-TRICHLOROETHANE 
1,2-DICHLOROETHENE (CIS) 
CHLOROFORM 
VINYL CHLORIDE 
1,1-DICHLOROETHENE 
1,4-DICHLOROBENZENE 
BENZENE• 
BROMODICHLOROMETHANE 
TETRACHLOROETHENE 
ITRICHLOROETHENE 

>03-1 
.(irxc\ 
.Q'^A 

v o n 
. 0 ^ ^ 

. X 
. 0 < l 
,o-x\ 

f ' " ' 
.^ckL. 

Permeability 
Coefficient (Kp) 

6.40E-03 i ^ 
7.70E-03 v / 
6.80E-03 v / 
5.60E-03 » / 
1.20E-02 y ' 
4.20E-02 ' ^ 
1.50E-02 • 
4.60E-03 "̂  
3.30E-02 • 
1.20E-02 • 

Tau (hr) T ' (hr) 

6.00E-0V '1.43E+0OU 
3.70E-01V' 8.90E-01 v 
5.00E-0U 
2.40E-01r 
3.70E-01» 
7.10E-01W 
2.90E-01./ 
•8.80E-0V 
9.10E-0V 

1.19E+00y 

B 

•O.OOE+00 
'O.OOE+00 
O.OOE+00 

5.70E-01v''0.00E+00 
'8.90E-01V 
'1.71E+0(V 

T.OOE-Olw 

' O.OOE+00 
2.00E-01 
1.OOE-01 

2.12E+0O-'0.00E+00 
2.18E+0a-',2.00E-01 

5.80E-01v'1.39E+0O' 1.00E-01 

FA 

-^ ' — ' — — ' 

Source of Dermal Parameters 

i 
I.OOE+OOf'' 
1.00E+00( / 
l.OOE+00,'^ 
LOOE+OOK 
I.OOE+OOk 
1 .OOE+00. 

/' 
^ 

1.00E+00«-^ 
l.OOE+00. ^ 
l.OOE+00»'' 
i.ooE+om^ 

EPA, 2004 
EPA, 2004 
EPA, 2004 
EPA, 2004 
EPA, 2004 
EPA, 2004 
EPA, 2004 
EPA, 2004 
EPA, 2004 
EPA, 2004 

Notes: 
Permeability constant and other dermal absorption parameters (Tau, T*, B, and FA) from tables and equations in EPA, 2004. 
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/ ATTACHMENT 1 
DATA SUMMARY OF ANALYTICAL RESULTS 

Location: 
Sample ID: 
Sample Date: 
Duplicate: 

VOLATiLES 
1,1,1-Trichloroethane 
1,1,2,2-Telrachloroethane 
1,1,2-Trichloro-1,2,2-lrilluoroethane 
1,1,2-Trictiloroettiana 
1,1-Dichloroethana 
1,1-Dichloroethene 
1,2,3-Trichlorot)enzene 
1,2,4-Trlchlorot)enzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorot)en2ene 
1,2-Dichloroethane 
1,2-Dichloroethene (cis) 
1,2-Dichloroethene (trans) 
1,2-Dictik)ropropane 
1,3-Dichlorobenzene 
1,4-Dichk)roben2ene 
1,4-DioxanB 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromoohloromelhane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Caition Disulfide 
CartXMi Tetrachlonde 
Chlorobenzene 
Chloroethane 
Chlorofomi 
Chloromethane 
cis-1,3-Dichloropropene 
Cyclohexane 
Dibromochloromethane 
Dichlorodifluoromettiane 
Ethyltienzene 
Isopropylbenzene 
M.p-xylane 
Methyl Acetate 
Methyl Tert-butyl Ether 
Methylcyclohexana 
Methylene Chloride 
O-xylene 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,3-Dichioropropene 
Trichloroethene 
Trichlorofluoromettiane 
Vinyl Chloride 

^ 
PWA-A 

PWA-A-20070416 
04/16/07 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

23 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 

0.8 
5 
5 
5 
5 
5 

150 
5 
5 

/ BUTZ LANDFILL SITE^MONROE COUNTY, PENNSYLVANIA ^ ^ ^ ^ 

V ^ k r f i 
PWA-A-20080421 

04/21/08 
PWA-A-200S0421-D 

U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 

u 
u 
u 
u 
u 

u 
u 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

23 
5 
5 

5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

. 5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

130 
S 

0.53 

1 PWA-A 
PWA-A-20080421-D 

U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
R 
U 
U 

u 
u 
u 
u 
u 
U 

u 
u 
u 
u 
U 

u 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
J 

04/21/08 
PWA-A-20080421 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

28 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

• 5 

5 
5 

140 
5 

0.46 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
R 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
J 

PWA-A 
PWA-A-20100414 

04/14/10 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

15 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 

• 5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

11 
5 
5 
S 
5 
5 

80 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 

u 
u 
u 
u 
u 

u 
u 

PWA-B 
PWA-B-20070416 

04/16/07 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 

) 5 
5 
5 
5 

130 
5 
5 
5 
5 
2 

10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

0.61 
5 
5 
5 
5 
5 

480 
5 
5 

U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 

u 
u 
u 
u 
u 
J 

u 
u 

^ 
PWA-B 

PWA-B-20080421 
04/21/08 

ug/L 
5 
5 
5 
5 

0.67 
5 
5 
5 
5 
5 
5 
5 

160 
1.2 

5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

0.69 
5 
5 
5 
5 
5 

290 
5 

14 

U 
U 
U 
U 
J 
U 
U 
U 
U 

u 
u 
u 

J 

u 
u 
u 
R 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 

u 

L ^ 
PWA-B 

PWA-B-20100414 
04/14/10 

ug/L 
5 
5 
5 
5 

s 
5 
5 
5 
5 
5 
5 
5 

150 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

190 
5 

12 

U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
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ATTACHMENT 1 
DATA SUMMARY OF ANALYTICAL RESULTS 

GROUNDWATER SAMPLES 

Location: 
Sample ID: 
Sample Date: 
Duplicate: 

VOLATILES 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloro-1,2.2-trifluoroethane 
1,1,2-Trlchloroelhane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloroethene (cis) 
1,2-Dichloroethene (trans) 
1,2-Dichloropropane 
1,3-Dichlorot)enzene 
1,4-Dichlorobenzene 
1,4-Dioxane 
l2>Butanone 
'2.Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromochloromelhane 
Bromodichloromelhane 
Bromoform 
Bromomethane 
Carton Disulfide 
Cartxjn Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform ' 
Chloromethane 
cis-1,3-Dichloropropene 
Cyclohexane 
Dibromochloromethane 
Dichlorodifluoromethane 
Ethylbenzene 
Isopropylbenzene 
M,p-xylene 
Methyl /teetate 
Methyl Tert-butyl Ether 
Methylcyclohexane 
Methylene Chloride 
O-xylene 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,3-Dichloropropene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

^ 
PWA-C 

PWA-C-20070416 
04/16/07 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

98 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

0.95 
S 
5 

5 
5 
5 

630 
5 

1.8 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 

u 
U 

u 
u 
u 
J 

u 
J 

• B U T Z LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA , y ^ 

PWA-C 
PWA-C-20080421 

04A1/08 

ug/L 
5 
5 
5 
5 

0.4 
5 
5 
5 
5 
5 
5 
5 

95 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

490 
5 

0.99 

U 
U 
U 
U 
J 

u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
R 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U 

u 
u 
u 
u 
u 
u 
u 

u 

\ ^ PWA-C 
PWA-C-20100414 

04/14^0 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

72 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

13 
5 
5 
5 
5 
5 

470 
5 

J 5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U 
B 

u 
u 
u 
u 
u 

u 
u 

PWA-D 
PWA-O-20070416 

04^6/07 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

140 
5 
5 
5 
5 

100 
10 
10 
10 
11 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
8 
5 
5 
5 
S 
5 

120 
5 

9.4 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

u 
u 
u 
u 
u 

u 
u-
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 

u 
u 
U 

u 
u 

u 

PWA-D 
PWA-D-20080421 

04/21/08 

ug/L 
5 
5 
5 
5 

0.35 
5 
5 
5 
5 
5 
5 
5 

120 
0.67 

5 
5 
5 

100 
10 
10 
10 

6.3 
5 
5 
5 
5 
5 

0.73 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
1 
5 
5 
5 

0.33 
5 

79 
5 

10 

\ 

U 
U 

u 
u 
J 

u 
u 
u 
u 
u 
u 
u 

J 

u 
u 
u 
R 

u 
u 
u 
J 

u 
u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 
u 
J 

u 

u 

^ 
PWA-D 

PWA-D-20100414 
04At4/10 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

120 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

73 
5 

13 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

x . / 
PWB-A 

PWB-A-20070419 
04/19/07 

ug/L 
5 
5 
5 
5 

. 5 
.. 5 

5 
5 
5 
5 
5 
5 

13 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

0.54 
5 
5 
5 
S 
5 

110 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 
u 
u 
u 
u 
u 

u 
u 
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ATTACHMENT 1 
DATA SUIjflMARY OF ANALYTICAL RESULTS 

GROUNDWATER SAMPLES 

Location: 
Sample 10: 
Sample Date: 
Duplicate: 

VOLATILES 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloro-1,2,2-trifluoroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoetfiane 
1,2-Dichlorobenzene 
1,2-Dlchloroethane 
1,2-Dichloroethene (cis) 
1,2-Dichloroethene (trans) 
1,2-Dichloropropane 
1,3-Dichlorobenzene 
1,4-Oichlorobenzene 
1,4-Dloxane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromochloromelhane 
Bromodichloromethane 
iBromofonn 
Bromomethane 
Cartxxi Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromettiane 
cis-1,3-Dichloropropene 
Cyclohexane 
Dibromochloromethane 
Dichlorodifluoromethane 
Ethylbenzene 
Isopropylbenzene 
M,p-xylene 
Methyl /\cetate 
Methyl Terf-butyl Ether 
Methylcyclohaxane 
Methylene Chloride 
O-xylene 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,3-Dichloropropene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

^ 
PWB-A 

PWB-A-20080416 
04/16/08 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

12 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

79 
5 
5 

^ BUTZ LANDRLL SrrEj,MONROE COUNTY, PEfJNSYLVANIA ^ \ ^ 

PWB-A 
PWB-A-20100413 

04/13/10 
PWB-A-20100413-D 

U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
R 

u 
u 
u 
u 
u 
u 
U 

u 
U:-

u?: 
Uv 
U. ' 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u . 
u ; 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 1 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

4.8 
5 
5 
5 
5 
5 

73 
5 
5 

1 Vr PWB-A 
PWB-A-20100413-D 

U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 

u 
u 
u 
u 
u 

u 
u 1 

04/13/10 
PWB-A-20100413 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

11 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5.1 
5 
5 
5 
5 
5 

69 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 

u 
u 
u 
u 
u 

u 
u 

^ PWB-B 
PWB-B-20070419 

04na/07 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

580 
2.3 

5 
5 
5 
2 

10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

0.7 
5 
5 
5 
5 
5 

250 
5 

140 

PWB-B 
PWB-B-20080416 

04/16/08 
PWB-B-20080416-D 

U 

u 
u 
u 
u 
u 
u 
u 
u 
U 

u 
u 

J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 

u 
u 
u 
u 
u 

u 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

210 
0.93 

5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

150 
5 

47 

1 ^ 
h ' PWB-B 
PWB-B-2008O416-O 

U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

J 

u 
u 
u 
R 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

04/16/08 
PWB-B-20080416 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

290 
1.2 

5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

0.4 
5 
5 

170 
5 

52 

U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 

J 

u 
u 
u 
R 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 

u 

( - / 
• PWB-B 

PWB-B-20100413 
04/13/10 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

83 
5 
5 
5 
5 

100 
10 
10 
10 
10 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

90 
5 

160 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u~ 
J 
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ATTACHMENT 1 
DATA SUMMARY OF ANALYTICAL RESULTS 

GROUNDWATER SAMPLES 

Location: 
Sample ID: 
Sample Date: 
Duplicate: 

VOLATILES 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1.1,2-Trichloro-1,2,2-trifluoroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzeno 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoetf>ane 
1.2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloroethene (cis) 
1,2-Dlchloroethene (trans) 
1,2-Dichloropropane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,4-Dioxane 
2-Butanone 
2-Hexanone 
4-l^thyl-2-pentanone 
Acetone 
Benzene 
Bromochloromethane 
Bromodichloromethane 
Bromotonn 
Bromomethane 
Cartjon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cls-1,3-Dichloropropene 
Cyclohexane 
Dibromochloromethane 
Dichlorodifluoromethane 
Ethylbenzene 
Isopropylbenzene 
M,p-xylene • 
Methyl Acetate 
Methyl Tert-butyl Ether 
l^thylcyclohexane 
Methylene Chloride 
O-xylene 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,3-Dichloropropene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

^ 
PWB-C 

PWB-C-20070419 
04/19/07 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

580 
2 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

0.68 
5 
5 
5 

5 
5 

830 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U 

u 
u 
U 
B 
U 

u 
u 
u 
u 

u 
u 

^ / B i J T Z LANDFILL STTE, MONROE COUNTY, PENIWYLVANIA 

PWB-C 
PWB-C-20080416 

04/16/08 

ug/L 
5 
5 
5 
5 

0.32 
2.6 

5 
5 
5 
5 
5 
5 

830 
1.9 

5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 

630 
5 

2.9 

U 
U 

u 
u 
J 
J 

u 
u 
u 
u 
u 
u 

J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U 
U 
U 

u 

u 
J 

— PWB-C 
PWB-C-20100413 

04/13/10 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

52 
5 
5 
5 
5 

100 
10 
10 
10 
10, 

% 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

300 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

KR1-1A-A 
R1-1A-A-20070412 

04/12/07 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

26 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

0.62 
5 
5 
5 
5 
5 

120 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

u 
U 

u 
U 

u 
u 
u 
u 
u 
u 
u 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
U 

u 
U 

u 
u 
u 
B 
U 
U 

u 
u 
u 

u 
u 

h ^ 
H1-1A-A 

R1-1A-A-20080415 
04/15/08 

ug/L 
5 
5 
5 
5 

0.33 
5 
5 
5 
5 
5 
5 
5 

30 
0.37 

5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

0.59 
5 
5 

140 
5 
5 

U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 

J 
U 
U 
U 
R 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 

u 
u 

L-^ 
R^1A-A 

R1-1A-A-20090114 
01/14/09 

ug/L 
0.5 
0.5 
OS 
0.5 

0.18 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
27 

0.34 
0.5 
0.5 
0.5 
NA 

5 
5 
5 
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 

0.21 
0.5 
0.5 
0.5 
0.5 
0.5 
78 

0.5 
; 0.5 

' - • 

U 

u 
u 
u 
J 

u 
U 
U 

u 
u 
u 
u 

J 

u 
u 
u 

u 
u 
u 
UR 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 

u 
u 
u 
u 
U 

u 
u 

L ^ R1-1A-A 
R1-1A-A-20100421 

04/21/10 

ug/L 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
30 

0.27 
0.5 
0.5 
0.5 
NA 

5 
5 
5 
5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
O.S 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.3 
0.5 
0.5 
0.5 
0.5 
0.5 
150 
0.5 
0.5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

J 
U 
U 
U 

U 
U 
U 
U 
U 
U 

u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 

u 
u 
u 
u 
u 

u 
U 
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ATTACHMENT 1 
DATA SUMMARY OF /Ug/U-YTICAL RESULTS 

Location: 
Sample ID: 
Sample Date: 
Duplicate: 

VOLATILES 
1,1,1 -Trlchloroethane 
1,1,2,2-Telrachloroethane 
1,1,2-Trichloro-1,2,2-trifluoroethane 
1,1,2-Trichtoroelhane 
1.1-Oichloroethane 
1,1-Dichloroelhene 
1,2,3-Trichlorobenzene 
1,2,4-Trichloroben2ene 
1 ,Z-DiDromo-3-cliloropropane 
1,2-Dibromoettiane 
1.2-Dichlorobenzene 
1,2-Dichloroethane 
1.2-Dichloroethene (cis) 
1,2-Dichloroethene (trans) 
1,2-Dichloropropane 
1,3-Dichloroben2ene 
1,4-Dichlorobenzene 
1,4-Dioxane 
2-Butanone 
2-Hexanona 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromochloromethane 
Bromodichloromethane 
Bromofonn 
Bromomethane 
Carbon Disulfide 
Cartxjn Tetrachloride 
Chlorobenzene 
Chloroethane 
Chlorofomi 
Chloromethane 
cis-1,3-Dichloropropene 
Cyclohexane 
Dibromochloromethane 
Dichlorodifluoromethane 
Ethylbenzene 
Isopropylbenzene 
M,p-xylene 
Methyl /Vcetate 
Mettiyl Tert-butyl Ether 
litethylcyciohexane 
Methylene Chloride 
O-xyiene 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,3-Dichloropropene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

^ y ^ 
R1-1A-B 

R1-1A-B-20070412 
04/12/07 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

17 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

1.2 
5 
5 
5 
5 
5 

120 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 

u 
u 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 

u 
u 
u 
u 
u 

u 
u 

GROUNDWATER SAMPLES 
y BUTZ LANDFILL STTE, MONROE COUNTY, PENNSYLVANIA y 

R1-1A-B 
R1-1A-8-20080415 

04/15/08 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

17 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
3 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

0.63 
5 
5 

100 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
R 

u 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 

u 
u 1 

R1-1A-B 
RMA-B-200g0114 

01/12/09 

ug/L 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
16 

0.5 
0.5 
0.5 
0.5 
NA 

5 
5 
5 
5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
OS 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
OS 

0.15 
0.5 
0.5 
0.5 
0.5 
0.5 
90 

0.5 
0.5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 

U 
U 
U 
UR 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
U 

u 
u 
u 
u 
u 
u 
B 

u 
u 
u 
u 
u 

u 
u 

' ^ R1-1A-B 
R1-1ArB-20100421 

04/21/10 

ug/L 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0,5 
0.5 
0.5 
0.5 
120 
0.5 
O.S 
0.5 
0.5 
NA 

5 
5 
5 
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 

0.73 
0.5 
0.5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 

U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

R1-1A-C 
R1-1ArC-20070412 

04/12/07 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

14 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

2.1 
5 
5 
5 
5 
5 

59 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 

u 
u 
u 
u 
U 

u 
u 

,x 
^ R I - I A - C 

R1-IA-C-20080415 
04AS/08 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

25 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

78 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
R 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

1 / 
R1-1A-C 

R1-1A-C-20100420 
04/21/10 

ug/L 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
23 

0.5 
0.5 
0.5 
0.5 
NA 

5 
5 
5 
5 

O.S 
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 
53 

0.5 
0.5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
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ATTACHMENT 1 
DATA SUMMARY OF ANALYTICAL RESULTS 

GROUNDWATER S/UMPLES 

Location: 
Sample ID: 
Sample Date: 
Duplicate: 

VOLATILES 
1,1,1-Trichloroethane 
1,1,2.2-Tetrachloroethane 
1,1,2-Trichloro-1,2,2-trifluoroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethan6 
1,1-Dichloroethene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoetfiane 
1,2-Dichlorobenzene 
1,2-Dlchloroethane 
1,2-Dichloroethene (cis) 
1,2-Dichloroethene (trans) 
1.2-DichloropropanB 
1,3-Dichloroben2ene 
1,4-Dichlorobenzene 
1,4-Dioxane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
/Acetone 
Benzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Cartxxi Tetrachloride 
Chlorobenzene 
Chloroethane 
Chlorofonn 
Chloromethane 
cis-1,3-Dichioropropene 
Cyclohexane 
Dibromochloromethane 
Dichlorodifluoromethane 
Ethylbenzene 
Isopropylbenzene 
M,p-xylene 
Methyl Acetate 
Methyl Terl-butyl Ether 
Mettiylcycloheiiane 
Methylene Chloride 
O-xylene 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,3-Dichloropropene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

^ R 1 D - A 
R1D-A-20070411 

04/11/07 

ug/L 
5 
5 
5 
5 
5 

35 
5 
5 
5 
5 
5 
5 

290 
5.2 

5 
5 
5 
2 

10 
10 
10 
10 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

3.2 
5 
5 
5 
5 
5 

340 
5 

370 

U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
U 
U 

u 
u 
u 
B 
U 
U 

u 
u 
u 
J 

u 
J 

^ U T Z LANDFILL STTE^MONROE COUNTY, PEJSINSYLVANIA ^ ^ 

R1D-A 
R1D-A-20080418 

otneioa 

ug/L 
5 
5 
5 

0.47 
5 

21 
5 
5 
5 
5 
5 
5 

190 
4.2 

5 
5 
5 

too 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
6 

0.47 
5 
5 

0.41 
5 
5 
5 
5 

0.18 
5 
5 
5 
5 
5 
5 
5 

0.59 
5 

0.2 
5 

200 
5 

250 

U 
U 
U 
J 
U 

u 
U 
U 
U 
U 
U 

J 

u 
U 
U 
R 
U 
U 
U 

u 
u 
U 
U 
U 

u 
u 
u 
J 

u 
u 
J 

u 
U 
U 

u 
J 

u 
u 
u 
u 
u 
U 
U 
J 

u 
J 

u 

u 

t / R1D-A 
R1D-A-20090113 

01/13/09 

ug/L 
0.5 
0.5 
0.5 

0.34 
0.18 

13 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
190 

4 
0.5 
0.5 
0.5 
NA 

5 
5 
5 

1.5 
0.26 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.53 
0.5 
OS 
OS 
0.5 
0.5 
0.5 
0.5 

0.16 
0.5 

0.11 
0.5 
0.5 
0.5 
0.5 
0.5 

0.66 
0.5 
0.2 
O.S 
180 
0.5 
87 

U 
U 
U 
J 
J 
J 
U 
U 
U 
U 
U 
U 

K 
U 
U 
U 

U 
U 
U 
J 
J 
U 

u 
u 
u 
u 
u 

u 
u 
U 
U 
U 
U 
U 
J 

u 
J 

u 
u 
u 
u 
u 
J 

u 
B 
U 

u 

1 / R1D-A 
R1D-A-20100421 

04/21/10 

ug/L 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

2900 
50 
50 
50 
50 

NA 
500 
500 
500 
500 

50 
50 
50 
50 
50 
50 
SO 
50 
SO 
50 
SO 
50 
SO 
50 
50 
50 
50 
50 
50 
50 
SO 
50 
50 
50 
50 
50 
SO 
50 
50 
50 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

u 
u 

u 
u 
u 
U 
U 

u 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

R1D-B 
R1D-B-20070412 

04/12/07 

ug/L 
5 
5 
S 
5 
5 
5 
S 

• 5 

5 
5 
5 
5 

180 
1.3 

5 
5 
5 
2 

10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

1400 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 

u 
u 
u 
u 
u 
J 

u 
u 

^ y 
R1D-B 

R1D-B-20080418 

04/18/oa 

ug/L 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

190 
1.3 
10 
10 
10 

200 
20 
20 
20 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 

0.7 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

0.6 
10 
10 

1300 
10 
10 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

J 

u 
u 
u 
R 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 

u 
u 

.y 
1 / R1D-B 

R1D-B-20090112 

01/12/09 

ug/L 
0.5 
0.5 
0.5 

0.37 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
OS 
0.5 
180 
1.3 
0.5 
0.5 
0.5 
NA 

5 
5 
5 
5 

0.5 
0.5 

0.21 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.57 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.22 
0.5 
0.5 

0.56 
0.5 
0.5 

910 
0.5 
0.5 

— 

U 

u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 

u 
u 
u 
UR 

u 
u 
J 

u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 

u 
u 

u 
u 

u 
u 
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ATTACHMENT 1 
DATA SUMM/^Y OF ANALYTICAL RESULTS 

GROUNDWATER SAMPLES 

Local ion: 
Sample ID: 
Sample Date: 
Duplicate: 

VOLATILES 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloro-1,2,2-trifluoroethane 
1,1,2-Trichloroelhane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dlbromoetfiane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloroethene (cis) 
1,2-Dichloroethene (trans) 
1,2-Dichloropropane 
1,3-Dichlorot)enzene 
1,4-Dichlorobenzene 
1,4-Dioxane 
2-Butanone 
2-Hexanone 
4-l^lhyl-2-pentanone 
Acetone 
Benzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomettiane 
Cartwn Disulfide 
Cartxin Tetrachloride . 
Chlorotjenzene 
Chloroethane 
Chlorofonn 
Chloromethane 
cis-1,3-Dich/Ofopropene 
Cyclohexane 
Dibromochloromethane 
Dichlorodifluoromethane 
Ethylbenzene 
Isopropylbenzene 
M,p-xylene 
Methyl /teetate 
Methyl Teri-butyl Ether 
Methylcyclohexane 
l^thylene Chloride 
O-xylene 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,3-Dichloropropene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

y 
R1D-B 

R1D-B-20100421 
04^1/10 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

350 
11 

5 
5 
5 

NA 
SO 
50 
50 
50 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

6.2 
5 

1700 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
U 

u 
u 
u 
u 
u 

u 

BUTZ LANDFILL SITE, MOJJROE COUNTY, P^NJJSYLVANW 

l ^ ' R2-A 
R2-A-20070419 

04/19/07 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

280 
1.6 

S 
S 
5 
2 

10 
10 
10 
10 

1.7 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
2 
5 
5 

2.1 
5 
5 

2700 
5 
5 

U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
J 
J 

u 
U 

u 
U 

u 
U 
U 
U 

J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U 
U 
U 
U 
U 
U 
U 
B 

u 
U 
J 

u 
u 

u 
u 

R2-A 
R2-A-20080416 

04/16/08 

ug/L 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

310 
1.4 
20 
20 
20 

400 
40 
40 
40 
40 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
1.6 
20 
20 

2000 
20 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

J 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 

u 
20 U 

R2-B 
R2-B-20070419 

04/19/07 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

72 
5 
5 
5 
5 
2 

10 
10 
10 

3.1 
5 
5 
5 
5 
5 
5 
5 

4.6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 

1.4 
5 
5 
5 
5 
5 

360 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
u 

u 
U 

u 
U 
U 

u 
U 
U 
B 

u 
U 

u 
u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
U 

u 
U 
U 
B 

u 
U 
U 
U 

u 

u 
u 

^ 
R2-B 

R2-B-20080416 
04/16/08 

ug/L 
5 
5 
5 
5 

0.47 
5 
5 
5 
5 
5 
5 
5 

150 
0.72 

S 
5 

0.5 
100 

10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 

2.6 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 

0.58 
5 
5 

1100 

U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 

u 

J 

u 
u 
J 
R 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U 

u 
U 
J 
U 

u 

5 U 
1.4 L-

\ ^ 
^ R6-A 

R6-A-20070413 
04/13/07 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

72 
5 
5 
5 
5 
2 

10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

3.9 
5 
5 
5 
5 
5 

380 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
U 

u 
u 
u 
u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
U 

u 
B 

u 
u 
u 
U 

u 
J 

u 
u 

\ / 
R6-A 

R6-A-20080421 
04/21/08 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

84 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 

. 5 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
S 
5 
5 

220 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
R 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U 

u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
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ATTACHMENT 1 
DATA SUMMARY OF AN/U.YT1CAL RESULTS 

/ GROUNDWATER S/UAPLES 
^ ^ B U T Z LANDFILL STTE, MONROE COUNTY, PENNSYLVANIA 

Location: 
Sample ID: 
Sample Date: 
Duplicate: 

VOLATILES 
1,1,1-Trichloroethane 
1,1,2,2-Tetraohloroethane 
1.1,2-Trichloro-1.2,2-trifluoroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1.1-Dichloroethene 
1,2,3-Trichlorobenzene 
1.2,4-Trlchlorobenzene 
1.2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloroethene (cis) 
1,2-Dichloroethene (trans) 
1,2-Dichloropropane . 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,4-Dloxane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromochloromethane 
Bromodichloromethane 
Bromofonn 
Bromomethane 
Cartxin Disulfide 
Cartxxi Tetrachlonde 
iChlorobenzene 
Chloroethane 
Chlorofonn 
Chloromethane 
cis-1,3-Dichloropropene 
Cyclohexane 
Dibromochloromethane 
Dichlorodifluoromethane 
Ethylbenzene 
Isopropylbenzene 
M,p-xylene 
Methyl Acetate 
Methyl Tert-butyl Ether 
Methylcyclohexane 
Methylene Chloride 
O-xylene 
Styrene 
Tetrachloroetliene 
Toluene 
trans-1.3-Dichloropropene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

R6-A 
R6-A-20100415 

04/15/10 
R6-/^20100415-D 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

61 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

180 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
U 
U 
U 
U 

u 
u 
u 
u 
U 
U 
U 

u 
u 
u 
u 
U 
U 

u 
u 
U 

u 
u 
u 

u 
u 

R6-A 
R6-A-20100415-D 

04/15/10 
R6-A-20100415 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

64 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

190 
5 
5 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

R6-B 
R6-B-20070413 

04/13/07 

ug/L 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
S 
5 

3.6 
5 
S 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 

0.13 
5 
5 
5 
5 
S 

16 
5 
5 

U 
U 
U. 
U 
U 

u 
U 

u 
U 

u 
u 
u 
J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 

u 
u 
u 
u 
u 

u 
u 

- ' R6-B 
R6-B-20080421 

04/21/08 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

2.4 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

9.9 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
R 
U 
U 

u 
u 
u 
u 
u 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

' R6-B 
R6-B-20100416 

04AI6nO 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 

2.5 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

11 
5 
5 

U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

R7-A 
R7-A-20070417 

04/17/07 
R7-A-20070417-D 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

4.3 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

7.9 
5 
5 
5 
5 
5 

40 
5 
5 

U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 

u 
u 
u 
u 
u 

u 
u 

R7-A 
R7-/V-20070417-D 

04/17/07 
R7-A-20070417 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5.4 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

2.1 
5 
5 
S 
5 
5 

57 
5 
5 

-

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 

u 
u 
u 
u 
u 

u 
u 

y ^ 
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ATTACHMENT 1 
DATA SUMMARY OF /VN/U.YTICAL RESULTS 

Location: 
Sample ID: 
Sample Date: 
Duplicate: 

VOLATILES 
1.1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloro-1.2.2-trilluoroethane 
1,1,2-Trichloroethane 
1.1-Dichloroethane 
1,1-Dichloroethene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorot)enzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 

11,2-Dichioroethane 
1.2-Dichloroelhene (cis) 
1,2-Dichloroethene (trans) 
1,2-Dichloropropane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,4-Dioxane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromochloromethane 
Bromodichloromettiane 
Bromofonn 
Bromomethane 
Cartx)n Disulfide 
Cartxxi Tetrachloride 
Chlorot)enzene 
Chloroethane 
Chlorofonn 
Chloromethane 
cis-1,3-Dichloropropene 
Cyclohexane 
Dibromochloromethane 
Dichlorodifluoromethane 
Ethybenzene 
Isopropylbenzene 
M,p-xylene 
Methyl Acetate 
Methyl Tert-butyl Ether 
Methylcyclohexane 
Methylene Chloride 
O-xylene 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,3-Dichioropropene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

^ 
R7-A 

R7-A-20080417 
04/17/08 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 

5 
5 
5 
5 
5 

0.3 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 

44 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
R 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 

u 
U 
U 

u 
u 
u 
u 
U 

u 
u 
u 
U 
U 

u 
u 
U 
U 

u 
u 

(iHUUNUWA1 CH SAHirUCa 
BUTZ LANDFILL SITE, MpNROE COUNTY, PENNSYLVANIA .-

R7-A 
R7-A-2010O415 

04/15/10 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5.5 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

•5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 

56 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

"^ R7-B 
R7-B-20070417 

04/17/07 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

2.6 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 

8.6 
5 
5 
5 
5 
5 

42 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
U 

u 
u 
U 
U 

u 
u 
U 
U 

u 
u 
B 

u 
u 
u 
u 
u 

u 
u 

^ R7-B 
R7-B-20080417 

04/17/08 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

2.7 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
S 
5 
5 

0.39 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
5 

39 
5 
5 

U 
U 
U 

u 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 

u 
U 
R 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

R7-B 
R7-B-2010041S 

04/15/10 

ug/L 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

. 5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

34 
5 
5 

U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

y 
R7-C 

H7-C-20070417 
04/17/07 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5.2 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

8.7 
5 
5 
5 
5 
5 

56 
5 
5 

U 
U 
U 
U 
U 

u 
U 

u 
u 
U 
U 
U 

u 
u 
U 
U 
U 
U 
U 
U 

u 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 

u 
u 
u 
u 
u 

u 
u 

. / 
R7-C 

R7-C-20080417 
04/17/08 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

3.8 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

0.33 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

44 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 

u 
U 
U 
R 

u 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
U 

u 
J 

u 
u 
u 
u 
u 
u 
u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
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Location: 
Sample ID: 
Sample Date: 
Duplicate: 

VOLATILES 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroelhane 
1,1,2-Trichloro-1.2,2-trifluoroethane 
1,1.2-Trichloroelhane 
1.1-Dichloroethane 
1,1-Dichloroethene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloroethene (cis) 
1,2-Dichloroethene (trans) 
1,2-Dichloropropane 
1,3-Dichlorobenzene 
1,4-Dichlorot>enzene 
1,4-Dloxane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromochloromethane 
Bromodichloromethane 
Bromofonn 
Bromomethane 
Carbon Disulfide 
Cartxm Tetrachloride 
Chlorotienzene 
Chloroethane 
Chlorofonn 
Chloromethane 
cis-1,3-Dichloropropene 
Cyclohexane 
DibromochloTomethane 
Dichlorodifluoromethane 
Ethylbenzene 
Isopropylbenzene 
M,p-xylene 
Methyl Acetate 
Methyl Tert-butyl Ether 
l^thylcyclohexane 
Methylene Chloride 
O-xylene 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,3-Dichloropropene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

G 
^ R7-C 

R7-C-20100415 
04/15/10 

R7-C-2010041&.D 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

8.3 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

73 
5 
5 

U 
U 
U 
U 
U 
U 

u 
U 
U 
U 

u 
U 

U 

u 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
U 
U 

u 
U 

u 
u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
U 

u 
u 
U 

u 
u 

u 

ATTACHMENT 1 
DATA SUMMARY OF /KNALYTICAL RESULTS 

. GROUNDWATER S/WIPLES . 
f BUTZ LANDFILL STTE, MONROE COUNTY, PENNSYLVANIA / 

R7-C 
R7-C-2010O415-D 

04AI5/10 
R7-C-20100415 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

7.2 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 

68 
5 

U 
U 
U 
U 

u 
u 
u 
U 

u 
u 
u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
U 5|U 1 

^ R7-D 
R7-D-20070417 

04/17/07 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 

• 5 

5 
5 

12 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

8.5 
5 
5 
5 
5 
5 

84 
5 
5 

U 
U 

u 
u 
U 
U 

u 
u 
U 
U 

u 
u 

U 
U 

u 
u 
U 
U 

u 
U 
U 
U 

u 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 

u 
u 
u 
u 
u 

u 
u 

\ / R7-D 
R7-D-20080417 

04/17/08 

U^L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

12 
5 
5 
5 
5 

100 
10 
10 
10 

7.3 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

0.15 
5 

0.17 
5 

2.6 
5 
1 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
R 

u 
u 
u 
B 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
J 

u 
J 

u 
J 

R7-D 
R7-D-20100415 

04/15/10 

ug/L 
S 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 

13 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

77 
5 
5 

U 
U 

u 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

J 
^ R 8 - A 

R8-A-20070418 
04rt8/07 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

9.3 
5 
5 
5 
5 

100 
10 
10 
10 
10 

5 
5 
S 
5 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

8.8 
S 
5 
5 
5 
5 

25 
5 

U 

u 
u 
U 

u 
u 
u 
u 
u 
u 
u 
U 

u 
u 
u 
U 
U 

u 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U 

u 
u 
u 
U 

u 
u 
U 

u 
U 
B 

u 
u 
U 

u 
u 

u 
5 U 

. / 
^ R8-A 

RS-A-20080416 
04/16/08 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

7.7 
5 
5 
5 
6 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 

0.85 
S 

24 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
R 
U 
U 
U 
U 
U 
U 
U 
U 

u 
U 

u 
u 
u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 

u 
u 
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ATTACHMENT 1 
DATA SUMMARY OF AN/U.YTICAL RESULTS 

GROUNDWATER SAMPLES 

Location: 
Sample ID: 
Sample Date: 
Duplicate: 

VOLATILES 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloro-1,2,2-trifluoroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2,3-Trichlorobenzene 
1,2,4-Trlohlorot)enzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1.2-Dichloroethene (cis) 
1,2-Dlchloroethene (trans) 
1,2-Dichloropropane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,4-Dioxane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Cartxxi Tetrachloride 
Chlorobenzene 
Chloroethane 
Chlorofonn 
Chloromelhane 
cis-1,3-Dlchloropropene 
Cyclohexane 
Dibromochloromethane 
Dichlorodifluoromethane 
Ethylbenzene 
Isopropylbenzene 
M,p-xylene 
Mettiyl Ace\ate 
Methyl Tert-butyl Ether 
Methylcyclohexane 
Methylene Chloride 
O-xylene 
Styrene 
Tetrachloroethene 
Toluene 
trans-1,3-Dichloropropene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

3UTZ LANDFILL-SITE, MONROE COUNTY, 

'- R8-A 
R8-A-20100413 

04/13/10 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

12 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

11 
5 
5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U 

u 
u 
u 
u 
U 

u 
u 

^ R8-B 
R8-B-200704ia 

04/1B/07 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
7 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
5 

0.66 
5 
5 
5 
5 
5 

40 
5 
5 

P E N N S Y L V A N I A ^ 

U 
U 

u 
u 
u 
u 
u 
u 
U 
U 

u 
u 

u 
u 
u 
u 
u 
u 
U 
U 

u 
u 
U 
U 

u 
u 
u 
u 
U 
U 
U 

u 
U 
U 
U 

u 
U 
U 

u 
u 
u 
u 
B 

u 
u 
u 
u 
U 

u 
u 

" R8-B 
R8-B-20080416 

04/16/08 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

7.3 
5 
5 
5 
5 

100 
10 
10 
10 
10 
•5 

5 
. 5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

29 
5 
5 

U 
U 

u 
U 
U 
U 
U 
U 

u 
u 
u 
U 

u 
u 
u 
u 
H 
U 
U 

u 
u 
U 

u 
u 
u 
u 
u 
u 
U 

u 
u 
u 
U 

u 
u 
u 
U 

u 
u 
u 
u 
u 
U 

u 
u 
u 
U 

u 

u 
u 

. ^ 
R8-B 

R8-B-20100413 
04/13/10 

ug/L 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5.4 
5 
5 
5 
5 

100 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
5 

8.6 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U 

u 
u 
U 
U 
U 

u 
u 

u 
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ATTACHMENT 1 
DATA SUMMARY OF ANALYTICAL RESULTS 

GROUNDWATER SAMPLES 
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA 

Data Qualifiers: 
B - Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
J ~ Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
K ~ Positive result is considered biased high due to exceedance of technical quality control criteria. 
R ~ Positive result is considered unusable due to exceedance of technical quality control criteria. 
U ~ Value is a non-defected result as reported by the laboratory. 
UR ~ Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
NA - No result is available/applicable for this parameter in this sample. 

Database source file: C:\BUTZLRDATASUMMARY\BZMWGW.DBF data retrieved on: 01/20/11 

12 of 12 AR301947
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ATTACHMENT 2 
DATA USABILITY WORKSHEET 

BUTZ LANDFILL SITE 
MEDIUM: GROUNDWATER 

REQUIREMENT COMMENTS 

Field Sampling 

Discuss sampling problems and field conditions 
that affect data usability. 

Are samples representative of receptor exposure 
for this medium (e.g. sample depth, grab vs. 
composite, filtered vs. unfiltered, low flow, etc.)? 

Assess the effect of field QC results on data 
usability. 

Summarize the effect of field sampling issues on 
the risk assessment, if applicable. 

No field problems or conditions that affect data 
usability. 

All samples are representative of the groundwater 
plume. 

Contaminants found in the QC blanks at 
concentrations similar to the environmental 
sample concentrations were qualified "B". 
Results qualified "B" were not used in the risk 
assessment. The following compounds were 
contaminants in the QC blanks: 

• Acetone 

• Methylene Chloride 

• Chloroform 

• Toluene 

• Trichloroethene (TCE) 
Acetone, methylene chloride, and toluene are 
common laboratory contaminants. Chloroform is 
not a compound of concern (COC) at the site. 
Two TCE results were qualified for blank 
contamination. 

No field problems or conditions that affect data 
usability. 

Analytical Techniques 

Were the analytical methods appropriate for 
quantitative risk assessment? 

The analytical methods CLP SOM01.2 Low and 
Trace were used to analyze the groundwater 
samples. For two events, the SOM01.2 SIM 
method was used to analyze for 1,4-Dioxane. 

The Contract Required Quantitation Limits 
(CRQLs) in Trace method were sufficiently low in 
most cases; however, several CRQLs in the Low 
method were greater than Region 3 Screening 
Levels (SLs) (EPA Region 3, November 2010). 

L/DOCUMENTS/RAC/RAC2 EPS30704/01060/24080 
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ATTACHMENT 2 
DATA USABILITY WORKSHEET 

BUTZ LANDFILL SITE 
MEDIUM: GROUNDWATER 

REQUIREMENT 

Were detection limits adequate? 

Summarize the effect of analytical technique 
issues on the risk assessment, if applicable. 

COMMENTS 

Several well samples were analyzed using CLP 
SOM01.2 Low method which has a CRQL of 5 
pg/L for most compounds and 10 pg/L for 
ketones. These CRQLs were sufficient for Long-
Term Remedial Action (LTRA) monitoring since 
concentrations of analytes in these wells are 
detected at high concentrations. Compounds in 
which CRQLs did not meet Region 3 SLs are 
listed in a table at the end of this worksheet. 

NOTE: Positive results detected at concentrations 
between theMDL and CRQL were reported with a 
"J" qualifier and these results are considered 
usable. 

If a sample has a concentration below the MDL 
but exceeds the SL, then it was reported as non­
detect and was not included in the risk 
assessment. Compounds in which CRQLs did not 
meet Region 3 SLs are listed in a Table at the 
end of this worksheet. 

Data Quality Objectives 

Precision - How were duplicates handled? 

Accuracy - How were split samples handled? 

Representativeness - Indicate any problems 
associated with data representativeness (e.g., trip 
blank or rinsate blank contamination, COC 
problems, etc.). 

Completeness - Indicate any problems 
associated with data completeness (e.g., incorrect 
sample analysis, incomplete sample records, 
problems with field procedures, etc.). 

Comparability - Indicate any problems associated 
with data comparability. 

Were the DQOs specified in the QAPP satisfied? 

The average of positive field duplicate results was 
used in the risk assessment. 

No split samples were collected during the four 
groundwater sampling events. 

Data from the four annual events are 
representative of the groundwater plume. 

There are no problems associated with 
completeness. 

Data from the four annual events are comparable. 

Yes, with the exception of the listed compounds 
where CRQLs exceeded the SL. 

L7DOCUMENTS/RAC/RAC2 EPS30704/01060/24080 
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ATTACHMENT 2 
DATA USABILITY WORKSHEET 

BUTZ LANDFILL SITE 
MEDIUM: GROUNDWATER 

REQUIREMENT 

Summarize the effect of DQQ issues on the risk 
assessment, if applicable. 

COMMENTS 

If a sample had a concentration below the MDL 
but exceeded the SL, then it was reported as non­
detect and was not included in the risk 
assessment. Compounds in which CRQLs did not 
meet Region 3 SLs are listed in a Table at the 
end of this worksheet. 

Data Validation and Interpretation 

What are the data validation requirements for this 
region? 

What method or guidance was used to validate 
the data? 

Was the data validation method consistent with 
regional guidance? Discuss any discrepancies. 

Were all data qualifiers defined? Discuss those 
which were not. 

Which qualifiers represent usable data? 

Which qualifiers represent unusable data? 

How are tentatively identified compounds 
handled? 

Summarize the effect of data validation and 
interpretation issues on the risk assessment, if 
applicable. 

Additional notes: 

Either Level M2 or Level M3 (full validation) is 
required for risk assessment. Level M2 is 
sufficient for "Risk Assessments of Known High 
Levels Toxins" (EPA Region III User's Guide to 
Acquiring Analytical Services, Version 6, July 
2007). 

Data were validated in according to Region 3 
Modifications to the National Functional 
Guidelines for Organic Data Review. 

The 2007 data were validated by Level M3. 
Beginning in 2008 the data were validated by 
Level M2 which is consistent with LTRA 
requirements and the DQOs. 

Yes, all qualifiers were defined in the narrative of 
the data validation reports. 

J, K, and U 

B, R,andUR 

Tentatively identified compounds (TICs) were not 
considered in this risk assessment. COCs have 
already been established for the site. 

None. 

None. 

Note: The purpose of this Worksheet is to succinctly summarize the data usability analysis and 
conclusions. 

L ; D 0 C U M E N T S / R A C / R A C 2 EPS30704/01060/24080 
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ATTACHMENT 2 
DATA USABILITY WORKSHEET 

BUTZ LANDFILL SITE 
MEDIUM: GROUNDWATER 

List of Target Compounds where CRQL Exceeded EPA Region 3 SL 

Compound RBC 
(Mg/L) 

Exceeding CRQL Range 
(pg/L) 

# of Samples where 
CRQL Exceeded SL 

Compounds that were detected (at least once) in Environmental Samples 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,4-Dichlorobenzene 

Benzene 

Bromodichloromethane 

Chloroform 

Ethylbenzene 

Methylene Chloride 

Tetrachloroethene 
Trichloroethene 

Vinyl Chloride 

0.24 

2.4 

0.43 

0.41 

0.12 

0.19 

1.5 

4.8 

0.11 
2.0 

0.016 

0.5-5.0(10, 20, and 50 due 
to dilution) 
5.0(10, 20, and 50 due to 
dilution) 
0.5-5.0(10, 20, and 50 due 
to dilution) 
0.5-5.0(10, 20, and 50 due 
to dilution) 'The lowest 
positive detection of 0.26 J 
pg/L indicates that the MDL 
was below the SL for 
samples analyzed using the 
trace method. 
0.5-5.0(10,20, and 50 due 
to dilution) 
0.5-5.0 (20 and 50 due to 
dilution) 
5.0(10, 20, and 50 due to 
dilution) *The lowest 
positive detection of 0.16 J 
pg/L indicates that the MDL 
was below the SL for 
samples analyzed using the 
trace method. 
5.0(10, 20, and 50 due to 
dilution) *The lowest 
positive detections of 0.13B 
pg/L (trace) and 0.54 B pg/L 
(low) indicate that the MDLs 
were below the SL for 
samples analyzed using 
both methods. 
0.5-5.0 (50 due to dilution) 
50 due to dilution NOTE: 
This was the only non-
detection. 
0.5-5.0(10, 20, and 50 due 
to dilution) 

71 

62 

73 

72 

74 

69 

66 

38 

66 
1 

53 

UD0CUMENTS/RAC/RAC2 EPS30704/01060/24080 
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ATTACHMENT 2 
DATA USABILITY WORKSHEET 

BUTZ LANDFILL SITE 
MEDIUM: GROUNDWATER 

Compound RBC 
(pg/L) 

Exceeding CRQL Range 
(Mg/L) 

# of Samples where 
CRQL Exceeded SL 

Compounds that were not detected in any Environmental Sample 
1,1,2,2-Tetrachloroethane 

1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 

1,2-Dibromo-3-
chloropropane 
1,2-Dibromoethane 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,4-Dioxane 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

cis-1,3-Dichloropropene 

Dibromochloromethane 

trans-1,3-Dichloropropene 

0.067 

29 
8.2 

0.00032 

0.0065 

0.15 

0.39 

6.1 

8.5 

8.7 

0.44 

0.44 

0.15 

0.077 

0.5-5.0(10, 20, and 50 due 
to dilution) 
50 due to dilution 
10, 20, and 50 due to 
dilution 
0.5-5.0(10, 20, and 50 due 
to dilution) 
0.5-5.0(10, 20, and 50 due 
to dilution) 
0.5-5.0(10, 20, and 50 due 
to dilution) 
0.5-5.0(10, 20, and 50 due 
to dilution) 
100 (200 and 400 due to 
dilution) 
10, 20, and 50 due to 
dilution 
10, 20, and 50 due to 
dilution 
0.5-5.0(10, 20, and 50 due 
to dilution) 
0.5-5.0(10, 20, and 50 due 
to dilution) 
0.5-5.0(10, 20, and 50 due 
to dilution) 
0.5-5.0(10, 20, and 50 due 
to dilution) 

74 

1 
3 

74 

74 

74 

74 

36 

3 

3 

74 

74 

74 

74 

NARRATIVE 

The data generated during the Butz Landfill Site groundwater sampling events in April 2007, April 2008, 

January 2009, and April 2010 were evaluated to determine the data usability for the updated groundwater 

HHRA. All proposed sample locations as described in the Sampling and Analysis Plan (SAP) for Long-

Term Remedial Action at Operable Unit 2 (Tetra Tech, March 2008) were collected. Several field 

duplicate pairs were also obtained as shown in Attachment 1 (Data Summary of Analytical Results) along 

with trip blanks and other QA/QC samples. The^^samples were analyzed by various laboratories using 

Contract Laboratory Program (CLP) Method SOM01.2 (Low). 
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MEDIUM: GROUNDWATER 

Data validation was performed by the EPA Region 3 Environmental Services Assistance Team (ESAT) 

according to EPA Region 3 Modifications to the National Functional Guidelines for Organic Data Review 

(September 1994), Level M2. Level M2 is outlined in the EPA Region 3 Innovative Approaches to Data 

Validation (1995). 

All groundwater data were successfully analyzed by the laboratory. All reporting limits were sufficiently 

sensitive to meet the Project Action Limits (PALs) specified in the Sampling and Analysis Plan (SAP) for 

Long-Term Remedial Action at Operable Unit 2 (Tetra Tech, March 2008) and the SAP for Bioremediation 

Treatability Pilot Study (Tetra Tech, November 2008). All samples were analyzed within holding times. 

Data validation procedures (as described in SAP Worksheets 35 and 36) were used to help determine 

which data were usable. Qualifiers were applied to each value based on the results of the data 

validation. Rejected values (qualified with "R") and blank qualified values ("B") were eliminated from 

further consideration. Estimated and biased values (J [estimated], K [biased high], and L [biased low]) 

were used as the reported values. The quantitation limits from the data were evaluated for sensitivity to 

the PALs. Limitations on the use of the data due to lack of project-required sensitivity were discussed in 

the individual data validation packages. Also, the data were reviewed by the project team to evaluate if 

samples were collected from the intended locations and were representative of site conditions. 

After data validation and an overall review of data quality indicators, the data were reconciled with 

measurement performance criteria (MFCs) to determine whether sufficient data of acceptable quality 

were available for decision making. A series of checks was performed to estiniate several of the data set 

characteristics. Simple summary statistics for target analytes were evaluated, such as the maximum 

concentration, minimum concentration, number of samples exhibiting no detectable analyte, the number 

of samples exhibiting detectable analytes, and the proportion of- samples with detectable and 

undetectable analytes. Rejected values and significant deviations from planning documents, if any, were 

identified so the planning team could assess their impacts to the attainment of project objectives. Project 

assumptions were also evaluated to determine their validity. All assumptions were determined to be 

valid. 

As part of data validation, ESAT reviewed the quantitative bias and precision data quality indicators to 
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determine whether any significant bias or significant imprecision existed in the data. A significant bias 

was a bias greater than +1- 30 percent (corresponding to consistent analyte recoveries of 70 to 130 

percent in LCSs, MSs, or surrogate compound concentrations). Laboratory precision and field precision 

(based on RPD values from duplicate samples) were compared to ensure that laboratory precision is not 

significantly worse (i.e., exhibits greater RPD values) than field precision. 

Potential data outliers were also be investigated to determine whether they represented unanticipated site 

conditions or if they were true outliers. No statistical outlier was removed from a data set unless a 

physical reason could be assigned to the datum to demonstrate that it was not representative of the 

intended population. 

The comparability among data sets was evaluated to ensure it is satisfactory. Comparability and 

representativeness assessments were based on professional judgment with consideration of the 

quantitative quality indicators such as precision, accuracy, and completeness of data sets. 

Duplicate pairs included: 

Samples R7-A-20070417 and R7-A-20070417-D (April 2007) 

Samples PWA-A-20080421 and PWA-A-20080421-D (April 2008) 

Samples PWB-B-20080416 and PWB-B-20080416-D (April 2008) 

Samples PWB-A-20100413 and PWB-A-20100413-D (April 2010) 

Samples R6-A-20100415 and R6-A-20100415-D (April 2010) 

Samples R7-C-20100415 and R7-C-20100415-D (April 2010) 

While other duplicate pair samples were obtained as part of the various groundwater sampling events, 

those samples were not used for the updated groundwater HHRA. 

All data were considered usable with the following qualifications: 
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Several VOC results (e.g., TCE, methylene chloride, trans-1,2-DCE, 1,1-DCA, vinyl chloride) were 

qualified as estimated (J) due to the exceedance of technical quality control criteria or because the 

result was less than the Contract Required Quantitation Limit (CRQL). These results were 

considered useable. 

Some results were flagged as blank (B) since the positive result was considered to be an artifact of 

blank contamination, and was not considered as present. 

A few results (i.e., 1,4-dioxane) were flagged as rejected (R) since the positive result was considered 

unusable due to exceedance of technical quality control criteria. 

L7DOCUMENTS/RAC/RAC2 EPS30704/01060/24080 

AR301956




