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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 Superfu_nd (RAGS), Volume |, 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

o Estimation of exposure point concentrations
o Exposure assessment

e Toxicity assessment

e Risk characterization

e Uncertainty anaiysis

- Summary of risks

1.0 DATAEVALUATION

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.

11 Data Quality Evaluation

Data quality evaluation includes a review of validéted 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 evaluat\on 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

EPA'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 pérforming
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) ' . Bromodichloromethane

. 1,1,2-Trichloroethane . Chloroform

. 1,1-Dichloroethene (1,1-DCE) . Tetrachloroethene (PCE)
. Cis-1,2-Dichloroethene (Cis-1,2-DCE) . Trichloroethe_ne' (TCE)

e Benzene e 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 environmentél 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.

L/DOCUMENTS/RAC/RAC2 EPS30704/01060/24080 . 2 AR301865



Before EPCs were calculated, the analytical database was manipulated to remove unusable data pbints
qualified “R” and false positives attributable to blank contaminétion 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 sampie 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 (MVUESs) 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 aécelerated (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 censore_d 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 rhultiple 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, incIuding 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 poténtial 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 éxposure, 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 8) 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 grouhdwate'r 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 aduit
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 m.im,ber 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 exposdre 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 increaéing with e\/ery 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 éxposure 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 inpuf parameiers 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: '

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

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

e Dermal Absorption of Tap Watér during Bathing: Skin surface areas available for dermal contact
were based on values presented 'in_dermal guidance (EPA, 2004). ActiVity-specific- exposure
assumptions are listed in footnotes to RAGS D Table 4s. Chemical-épecific dermal absorpti'on
constants were based on EPA guidance and are listed in Table A-3 (EPA, 2004).

» [nhalation 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 volatilee COPCs and inhaled dose
during the time spent showering and while in the bathroom after showering. Slhowering 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, 2001b). '

40  TOXICITY ASSESSMENT

The toxicity assessment identifies the potential heaith 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. Dbse-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, 2010a, 2010d, and 2011b):

e Integrated Risk Information System (IRIS) (Oﬁline Database) (EPA, 2011a).

e EPA Provisional Peer Reviewed Toxicity Values (PPRTVs) (EPA, 2010d): 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. "

o 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,- 2011b).

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 RiDs are
specifically developed to be protective for a pbrtion 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 hdmans_(to account for
interspecies variability), when a NOAEL derived from a subchronic study (instead of a chronic study) is
~used to d_evelop 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 RiD (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 evaluétion 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 targef organs
that are affected in the applicable study in Which the RID 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 (R{Cs) (mg/ma),

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 (IURs), 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, fhe revised equations from
RAGS, Part F (EPA, 2009) are recommended. The net impact of this change is to use.inhalation unit
risks (IURs) 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 cdncentration, 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
qualiitative information is important to consider when using SF.s 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'fbllows (EPA, 2005a):

WEIGHT OF EVIDENCE CATEGORY DEFINITION

Carcinogenic to Humans There is strong evidence of human carcinogenicity
Likely to be Carcinogenic to Humans | 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”
Suggestive Evidence of Carcinogenic | The weight of evidence is suggestive of carcinogenicity; a
Potential .| concern for potential carcinogenic effects in humans is raised,
' but-the data are judged not sufficient for a stronger
conclusion .
Inadequate Information to Assess Available data are judged inadequate for applying one of the
Carcinogenic Potential other classifications -
Not'Likely to be Carcinogenic to The available data are considered robust enough for deciding
Humans - that there is no basis for human heaith 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:

e Group A: Human Carcinogen (sufficient evidence from epidemiological studies to support a causal
association between exposure and cancer).

e Group B1: Probable Human Carcinogen (limited evidence of carcinogenicity in humans from
epidemiological studies; sufficient evidence in animals).

e Group B2: Probable Human Carcinogen (sufficient evidence of carcinogenicity in animals and no or
- inadequate evidence in humans).

e Group C: Possible Human Carcinogen (limited evidence of carcinogenicity in animals).
e Group D: Not Classified (inadequate evidence of carcinogenicity in animals).

e 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 toxicify 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:

RfD Adjusted = RfD Oral X GI Oral
SF Adjusted = SFy,0 / Gl

where: .

Glom = . Gastrointestinal (Gl) Absorption Efficiency (EPA, 2004)
Oral Reference Dose (EPA, 2011a; EPA, 2011b; EPA, 1997b; or EPA, 2010d)
Oral Slope Factor (EPA, 2011a; EPA, 2011b; EPA, 1997b; or EPA, 2010d)

",

o' O

g8 9
3

i 1

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.

46  Carcinogenicity of Vinyl Chloride

EPA has categorized VC as a mutagen having enhanced carcinogenic potency during éarly 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 receptofs 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 Ri§_lg§_

Noncarcinogenic risk was assessed using the concept of Hazard Quotients (HQs) and Hazard Indices
(Hls). The HQ is defined as the ratio of the estimated intake and the RfD for a selected chemical of

concern, as follows:

_ Intake

RD

HQ

His were generated by summing individual HQs for COPCs. If the value of the total H_I exceeded unity
(1.0), the potential for noncarcinogenic health risks associated wifh-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 endpoints used to develop the
associated RfDs for each substance. A target organ-specific Hl was calculated for the receptor by
summilng the HQs for similar target organs. Since (Hls) for different organs are not truly additive, if each
target organ-specific Hl is less than 1, then adverse effects are not anticipated. The Hl 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 = Intakex SF
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.

RlSk — l_e—(huakexSF)
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The risk determined using these eduations 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 frorh an.imal 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, quantitat.ive risk estimates are compared to typical benchmarks. COPCs exhibiting
an HQ 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 10* to 1 x 10 as the ICR target range such that, when the sum of
cancer risks for a'II COPCs in a given medium is greater than 1 x 10, this ge.nerally 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, typicaliy 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 th'at 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 tafget organ group.or the RME cumulative
cancer risk was above 1 x 10, then the CTE cancer risks or noncancer hazards were calculated for the
receptor. For each COPC, RAGS D Table'7s presenf the chemical-specific EPC, estimated noncancer
daily intake, the associated noncancer toxicity vaer (RfD and RfC), and the noncancer HQ. Table 7s

also present the cancer dose, associated cancer toxicity values (SF and 1UR), 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.

54 Noncancer Hazards

Grdundwater 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 Hls 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 Hls 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 chiid
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 aduit, 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)).
55 Cancer Risks

Groundwater data were evaluated to estimate potential cancer risks for exposure to child, adult, and
litetime residents, as shown in Tables 9.1, 9.2, and 9.3, respectively. To estimate the lifetime cancer risk
fora '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 1x10%to 1 x 10™. Several COPCs contributed to estimated fitetime residential cancer risks: vinyl
chioride (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 10™. 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 medels, 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 fuily 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
colleétion 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 ahd the timeframes of sampling) irﬁpacts the selection of COPCs, the calculation of EF’Cs, 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 caiculated EPC is generally regarded as a conservative estimate since it is based

on the 95 pércent UCL on the arithmetic mean (based on a ndrmal, lognormal, gamma, or nonparametric -
data distribution). As discussed in Section 1.2, ProUCL was employéd 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 aésumption 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 récommended number of 8 to 10 detected sample results. If there were fewer than 5 samples or
fewer than 5 detected sample resuits 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 difficuit 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 dermai exposures by
using published chemical-specific permeation functions. In addition, literature data indicate a variation by
as much as a factor bf 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), aiternate exposure assumptions that
are more typical of the central rangé 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 incregse the margin of safety by a factor in the neighborhood of 10 to 1,000 fold.
Uncerta'inty féctors for RfDs, RfCs, SFs,.and IURs 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 RtDs have an inherent amount of uncerfainty. Uncertainty
factors for RfDs, RfCs, SFs, and IURs 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. [n addition, EPA
RAGS Part F guidance (EPA, 2009) was applied that utilizes the inhalation unit risk (IUR) 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 Flisk 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 me’fabolism are prevalent. Therefore, the use of an additive approach
may either underestimate or overesﬁmate 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 Medium Exposure  |Exposure ’ Receptor Receplor Exposure Type of {Rationale

Timeframe Medium Point Populations Age Routes Analysis

Future Groundwater [Groundwater § Tap Water Contact with Groundwater Resident Adult Ingestion Quant Receptor activity pattems could result in exposure.
Groundwater | Tap Water Contact with Groundwater " JResident Adult Dermal Quant* = JDermal exposure would occur during bathing or showering.
Vapors Inhalation of Groundwater Vapors During ShowjResident Adult Inhalation Quant _ JReceptor activity pattems could resuit in exposure.
Groundwater §Tap Water Contact with Groundwater Resident Child ingestion Quant Receplor activity pattems could resutt in exposure.
Groundwater [ Tap Water Contact with Groundwater Resident Child Dermal Quant*  Dermal exposure would occur during bathing.
Vapors {Inhalation of Groundwater Vapors During BathigResident Child Inhalation Qual Receptor activity pattems could result in exposure, but bathing more likely than showering.
Groundwater | Tap Water Contact with Groundwater Resident Child/Adult** jingestion Quant Receptor activity patterns could result in exposure.
Groundwater | Tap Water Contact with Groundwater Resident Child/Adult** fDermal Quant  [Receptor activity pattems could result in exposure.
Vapors Jinhalation of Groundwater Vapors During Show{ Resident Chila/Aduit** Jinhalation Quant  JReceptor activity pattems could result in exposure.

* Adult resident is assumed to lake showers. Child resident is assumed 1o bathe, 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

Scenario Timeframe: Future
Madium: Groundwater \/ C./
Exposure Medium: Groundwater
Exposure CAS Chemicai Minimum | ‘Maxmum { Units Location Detection| Range of FoncentrationiBackground| Screening rotential rotenuat COPC{ Rationale tor
Point(s) Number ConcentrationjConcantration] of Maximum Frequency| Detaction Used tor Value (4) {Toxicity Value| ARAR/TBC ARAR/TBC Flag | Contaminant
(Qualifier) (1) | (Qualitier) (1) Concentration Limits (2) fScreening (3) (N/C) (5} Value Source (6) (YIN) Selection
: . or Deletion (7,8)*
Tap Water Contact and 106-46-7 |1,4-Dichlorobenzene 054 05J v ugl R2-B-20080416 1/68 0.5-50 05 N/A 043C v 75 v MCL Yo ASL
Walter Vapors at Showerhead 79-00-5 [1,1,2-Trichloroethane 0.34J 0.47J [ ugll | R1D-A-20080418 3/68 0.5-50 047 N/A 0.24C 5w MCL Y ASL
75-34-3  |1,1-Dichlorosthane 0.184J 0.67 J g/’ugIL PWA-B-20080421 8/68 0.5-50 0.67 N/A 24C vl - \/ -~ N}’ BSL
75-354  |1,1-Dichioroethene 284 354 v|ugl | R1D-A-20070411 | 468 0.5-50 35 NA BN 7 v (_ﬁ_c’? Yuf  ast
156-59-2 [1,2-Dichioroethene (cis) 244 2900 v~ R ug/L'| R1D-A-20100421 67/68 5-5 2900 NA 7.3N " 70, v ' @QL Y W ASL
156-60-5 |1,2-Dichloroethene (trans) 0274 11 7| ugll R1D-B-20100421 19/68 0.5-50 1 N/A 11N 'v" 100 b" MCL N\ BSL
67-64-1 |Acetone 15J 11  ugiL PWA-D-20070416 3/63 5-500 11 N/A 2200N \j - W’ , - N o* BSL
71-43-2 |Benzene ' 0264 174 v ’uglL R2-A-20070419 2/68 0.5-50 1.7 N/A 041C : 5 ‘L/. MCL Y|~ ASL
75-27-4 |Bromodichloromethane 0.21J 0.21J v ug/ll A1D-B-20090112 1/68 0.5-50 Q.21 N/A 0.12C v/ 80 »#[Trihalomethane MCL{ Y = ASL
75-15-0 |Carbon Disulfide 0.73J 0.73J v,ug/l | PWA-D-20080421 1/68 0.5-50 0.73 N/A 100N wl P - Nw|” BSL
108-90-7 [Chlorobenzene 0.47J 46J V|ugl| R2-B-20070419 4768 0.5-50 46 N/A 91N v 100 | MCL Nw[® BSL
67-66-3 |Chloroform 0.3J 07J V i ug/L A1D-B-20080418 5/68 0.5-50 0.7 N/A 019C w 80 A»|Trihalomethane Mcq Y of* ASL
74-87-3 |Chloromethane 0414 0414 ¥|,ugl | R1D-A-20080418 1/68 0.5-50 0.41 N/A 19N — - N\~ BSL
100-41-4 |Ethylbenzene 0.16 4 0.18J v/ sug | R1D-A-20080418 2/68 0.5-50 0.18 N/A 15C v~ 700 MCL Nyl BSL
179601-23-1|M,p-xylene 0.11J 0.11J ¥),ugl | AID-A-20090113 1/68 0.5-50 0.1 N/A 20N a1 10000 4 Totalxylenes MCL | N {»  BSL
75-09-2 |Methylene Chloride 0.69J 14 ’uglL PWA-D-20080421 2/39 0.5-50 1 N/A 48C Wl 5\ MCL N BSL
100-42-5 |Styrens 0.15J° 0.66J yj,ugh | R1D-A-20090113 68 0.5-50 0.66 N/A 160N w100, W], MCL N ‘_T» BSL
127-18-4 |Tetrachloroethene 0.44 214 vugh | R2-A-20070419 a/68 0.5-50 2.1 N/A oncml 5 ¥ _ MCL Y - AsL
108-88-3 |Toluene 0.17J 0.85J «] ug/L RB8-A-20080416 4/87 0.5-50 0.85 N/A 230N Vv 1000 ¥ MCL N - 8sL
79-01-6 _ [Trichloroethene 0.73 2700 fugl | R2-A-20070419 67/68 50-50 2700 N/A 20C » 5 Lo gﬁ Y |- AsL
75-01-4 _|Vinyl Chioride 0.46J 1700 4 A ug | R1D-B-20100421 19/68 0.5-50 1700 N/A 0016Cwf 2 1 Mcé; Q‘ ASL
Footnotes: " Definlitions:

1 - Sample and dupiicate are considered as two separate sampies when determining the minimum and maximum concentrations. -~

2 - Values prasented are sample-specilic quantitation limits or sample-specific instrument detection timits. '

3 - The maximum detected concentration is used for screening purpases. * .

4 - Background comparison was not used to eliminate COPCs.

§ - The EPA Regional Screening Levels (RSLs) for residential tap water exposure are presented. The noncarcinogenic values {annotated *N"} are divided by 10.
to correspond to a target hazard quotient of 0.1, or an incremental cancer risk of 1.0E-06 for carcinogens (annotated *C"} (USEPA , November 2010).

ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered
N/A = Not Applicable or Not Avaitabie

COPC = Chemical of Potential Concem

C = Carcinogen

N = Non-Carcinogenic

J = Estimated Value

6 - EPA, 2009. The Maximum Contaminant Levet (MCL) is @ shown trom the website: h ter.epa.govidrink/contaminants/index.cim

7 - The chemical is selected as a COPC if the maximum detectsd concentration exceeds the risk-based COPC screening level.

Samples Compared: .

PWA-A-20070416 PWB-A-20070418 R1-1A-A-20090114 R1D-8-20070412 RE-B-20080421 R7-D-20070417 (8) Rationale Codes:
PWA-A-20080421 PWB-A-20080416 RA1-1A-A-20100421 A1D-B-20080418 R6-B-20100416 R7-D-20080417 For Selection as a COPC:
PWA-A-20080421-D PWB-A-20100413 R1-1A-B-20070412 R1D-B-20090112 RA7-A-20070417 R7-D-20100415 ASL = Abova Screening Level
PWA-A-20100414 PWB-A-20100413-D R1-1A-B-200804 15 R1D-B-20100421 R7-A-20070417-D R8-A-20070418 For Elimination as a COPC:
PWA-B-20070416 PWB-B-20070419 RA1-1A-B-20090114 R2-A-20070419 R7-A-20080417 RE-A-20080416 BSL = Below Screening Level
PWA-B-20080421 PWB-B-20080416 R1-1A-B-20100421 R2-A-20080416 R7-A-20100415 R8-A-20100413 NUT = Nutrient
PWA-B-20100414 PWB-B-20080416-D A1-1A-C-20070412 R2-B-20070419 R7-8-20070417 AB-B-20070418 NTX = No Toxicity Data
PWA-C-20070416 PWB-B-20100413 R1-1A-C-20080415 R2-B-20080416 RA7-B-20080417 R8-B-20080416

PWA-C-20080421 PWB-C-20070419 R1-1A-C-20100420 R6-A-20070413 R7-B-20100415 R8-B-20100413

PWA-C-20100414 PWB-C-20080416 R1D-A-20070411 R6-A-20080421 R7-C-20070417

PWA-D-20070416 PWB-C-20100413 R1D-A-20080418 A6-A-20100415 RA7-C-20080417

PWA-D-20080421 A1-1A-A-20070412 R1D-A-20090113 R6-A-20100415-D R7-C-20100415

PWA-D-20100414 R1-1A-A-20080415 R1D-A-20100421 R6-B-20070413 R7-C-20100415-D
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TABLE 3 .
EXPOSURE POINT CONCENTRATION SUMMARY - CONTACT WITH GROUNDWATER
REASONABLE MAXIMUM EXPOSURE
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

Scenano Timeframe: Future

Medium: Groundwater

Exposure Medium; _Groundwater

Exposure Chemical of Units Arithmetic 95% UCL Maximum
Point Potential Concem " Mean (Distribution) | Concentration Exposure Paint Concentration
(Qualifier) Value " Units Statistic Rationale
Tap Water Contact and 1,4-Dichiorobenzene ug/L 5.00E-01 NA 0.5J +*l| 5.00E-01 | uglL ' Max Y Number of detects = 1; use Max
Water Vapors at Showerhead |1,1,2-Trichloroethane ug/l 3.93E-01 NA 0.47J v 4.70E-01 v/ ug/L Max v Number of detects = 3; use Max lj 1

1,1-Dichloroethene ugl | 1.79E4+01 | 2.16E+01 350 v || 2166401 J ugh. | 95% KM (Percentile Bootstrap) UCL P Normal dist.; 1.0 <o 5 1.0; All n; ND 2 50%
1,2-Dichloroethene (cis) ugt 1.42E+02 4.22E+02 2900 v~ 4.22E+02, d ug/L 97.5% KM (Chebyshev) UCL TS Lognommal Dist.; 1.5 s 03 2.0; n 2 40; ND < 50%
Benzene ug/L 9.80E-01 NA 1.7J v 1.70E+00 J~  ugll Max \/[’ Number of detects = 2; use Max
Bromodichioromethane ug/l 2.10E-01 NA 0.214 v~ 2.10E-01'~/ ug/l Max o Number of detects = 1; use Max
Chloroformn : ’ ug/L 4.58E-01 5.04E-01 0.7J V| s.04E-01 '_'V ug/L 95% KM (Percentile Bootstrap) UCLE”" Normal Dist.; All n; ND > 0%; max. UCL chosen
Tetrachloroethene ug/L 8.83E-01 9.73E-01 214 V|| 973801 7 ug/L 95% KM (Percentile Bootstrap) UCLA ~Non-Discemable Dist.; 0.5 <as1.0; Al n; ND 2 40%
Trichloroethene ug/L 2.80E+02 6.35E+02 2700 | 6.35E+02. e ug. - 97.5% KM (Chebyshev) UCL |,/ Lognommal Dist.; 1.5 s 0 $2.0; n 2 40; ND < 50%
Vinyl Chioride ug/L 1.49E+02 2.06E+02 1700 J 2.06E402 W  uglL 97.5% KM (Chebyshev) UCL ‘™ ¢ >2.010 3.0; n 2 50 to 60; ND > 0%
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TABLE 4.01.CTE

N'L/

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

BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

[Scenario Timetrame: Future
iMedium: Groundwater
Exposure Medium: Groundwater
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Deinition Value Units RAationale/ Intake Equation/
Caode Refarence Model Name
Ingestion Resident Child Site 3 cw Chemical Concentration in Groundwater Max or 95% UCL ugl USEPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) =

CF Conversion Factor 0.001 mglug -

IR-W  [ingestion Rate ot Groundwater 0.74 L/day USEPA, 1997 CWxCFxIRWxEFxED
EF Exposure Frequancy 350 daysfyear USEPA, 2004 BW x AT
ED  |Exposure Duration 2 3 years . USEPA, 1993

BW Body Weight 15 kg USEPA, 2004

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

AT-N  |Averaging Time {Non-Cancer) 730 days USEPA, 1989

Demmnal Resident Child Site 3 oW [Chemical Concentration in Groundwater Max or 95% UCL ugi USEPA, 2002 Dermal Absorbed Dose {mg/kg-day) = .

SA Skin Surface Available for Contact 6,600 cm2 USEPA, 2004 CW x SA x KP x Function(ET) x EV x EF x ED x CF1 x CF2
KP  lpermeability Constant (Dermal for Liquids)} Chemical-Specific cm/r USEPA, 2004 (BW x AT)
FA Fraction Absorbed (Unitless) Chemical-Spacific cm/r USEPA, 2004 )
EV Event Frequency 1 events/day USEPA, 2004 Where: Fi (ET) = ET for inorganics, or
ET |Exposure Time 0.33 hours/event USEPA, 2004 FA x 2 x (6 x Tau x ET/ P1)20.5 for organics where ET < T~
EF Exposure Frequency 350 eventsiyear USEPA, 2004 FA x [ET/(1+B) + Tau x (2+6B+6BA2)/(1+B)"2] for organics, ET > T".
ED ) Exposure Duration 2 years USEPA, 1933 See EPA, 2004 for chemical-specitic constants Tau, B, T*
CF1 Convarsion Factor 1 0.001 mglug - .

CF2 Conversion Factor 2 0.001 Vem3d -

BW  [Body Weight 15 kg USEPA, 2004

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

AT-N  |Averaging Time (Non-Cancer} 730 days USEPA, 1989

Sources: )

USEPA, 1989: Risk Assassment Guidance lor Superfund. Vo! 1: Human Health Evaluation Manuali, Part A. EPA/540/1-B6/060.

USEPA, 1993: Sup dard Default Exp Factors for the Central T Exposure.

USEPA, 1997. Exposure Factors Handbook. Update to Exposure Factors Handbook. EPA/600/8-89/043 - May 1989, Office of Research and Development.
USEPA, 2002: Cak ing Upper C Point Ci i atHi Waste Sites. OSWER 9285.6—10.

USEPA, 2004: Risk A Guid: tor Dermal Risk Assessment) Final. EPA/540/R/99/005,

y and F

fid Limits for Exp
for Superfund (Part E, Guit
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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, PENNSYL‘VANIA

||Scenario Timetrame: Future
Medium: Groundwater )
Exposure Medium: Groundwater
Expasure Aoute Racaptor Population Raceptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
. Code Reference Model Name
Ingestion Resident Adult Site 3 cw Chemical Concentration in Groundwater Max or 95% UCL ug/l USEPA, 2002 Chronic Daily intake (CDI) (mg/kg/day) =
CF Conversion Factor 0.001 mglug -
iR-W  fingestion Rate of Groundwaler 1.4 L/day USEPA, 1997 CWx CF x {R-W x EF x ED
EF Exposure Frequency 350 days/year USEPA, 2004 BW x AT
ED Exposure Duration 7 years USEPA, 1997
BW  |Body Weight 70 kg USEPA, 2004
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N  JAveraging Time (Non-Cancer) 2,555 days USEPA, 1989
Oermal Residant Adutt Site 3 CwW Chemical Concaentration in Groundwater Max or 95% UCL ugl USEPA, 2002 Dermal Absorbed Dose (mg/kg-day) =
SA Skin Surface Available for Contact 18,000 cm2 USEPA, 2004 CW x SA x KP x Function(ET) x EV x EF x ED x CF1 x CF2
KP Permeability Constant (Dermal tor Liquids) | Chemical-Specitic emvhr USEPA, 2004 (BW x AT)
FA Fraction Absorbed (Unitless) Chemical-Specific cmvhr USEPA, 2004
EV Event Frequency 1 events/day USEPA, 2004 Where: Function{ET) = ET for inorganics, or
ET }Expasure Time 0.167 hours/avent USEPA, 1997 FA x 2 x {6 x Tau x ET/ PI}"0.5 tor organics where ET < T*
EF Exposure Frequency 350 evanis/year USEPA, 2004 FA x [ET/(1+B} + Taux (2»68+68"2)l(1-+B)"2] for organics, ET > T°.
ED Exposure Duration 7 years USEPA, 1997 Sea EPA, 2004 for chemical-specific constants Tau, B, T*
CF1 Conversion Factor 1 0.001 mglud -
CF2 Conversion Fac-lar 2 0.001 Vem3 -
BW Body Weight 70 kg USEPA, 2004
AT-C  [Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Avaraging Time (Non-Cancer)} 2,555 ) days USEPA, 1989
Sources:
USEPA, 1989: Risk A Guids for Superfund. Vol 1: Human Healﬁ Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1997. Exposure Factors Handbook. Update 1o Exposure Factors Handbook. EPA/600/8-89/043 - May 1989. Office ot Research and Developmant.

USEPA, 2002: Calculali

USEPA, 2004: Risk A

Upper Contid Limits tor E Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.
Gui for Supestund (PantE, S ! Guif for Dermal Risk Assessmant) Final. EPA/540/R/99/005.
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TABLE 4.022.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RESIDENT CONTACT WITH GROUNDWATER
. CENTRAL TENDENCY EXPOSURE
: BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

{Scenario Tmeframe: Fulwe
[Medium: Groundwater
Eposure Madim: Air
Exposure Route Receptor Population § Receplor Age Exposure Point Pammeter Parameter Definrtion Value - Units Ratonale/ ~ ’ " intake Equation/
Code Reference Modet Name
Inhalation Resident Adut Inhalanon of Vapors Dunng Showering EF Exposure Froquency 350 daysiysar USEPA, 2004 EC {mg/m3) = (EC-event x ET x EF x ED) / (AT}
ED Duration 7 yoars USEPA, 1997 C 3 S o cont eXpo3Lre over g period)
ATC  |Averaging Time (Corcen) ' 613200 hours USEPA. 2000 |whare:
AT-N  |Averagng Time (Non-Cancer) 61220 hours USEPA, 2009 AT-C = 24 hra/day x 365 dayw/yr x 70 years & AT-N = 24 hea/day x 365 dayslyr xED yrs
ET Exposise Tma derived hourwday USEPA 2008 |ET (houra/day) = (Dt min/showss / (60 mirvhr)} x {1 showess / day)
EC-avend |Exposure Conceroation equvalent o steady expasisa dunng 1 shower Derived mg/m3 USEPA 2009 |EC-svent (mg/m3) = (S x Q) / (Ra x CF 1 x DY)
CF1  [Conversion Factor 1000 - Ugimg (Exposurs Concentration squivalent to steady exposure dunng one shower aveni)
a Funchon of Air Exchangs Rate & Time in Shower & Showsr Aloam 2.7807 - min FosACh, 1987 :
Ds  |Duration of Shower - 10 min USEPA 1997 where: Q = Ds + [{exp(-Ra x D)¥Ral - [(exp(Ra x (Ds - D1j)¥Ra]
24 Total Tme in Shower Room 20 min USEPA, 1897
Ra  |Rate of Air Exchangs 0.01667 min Fos&Chr, 1987
s ndoor VOC Generaban Rate Chemical Spectic uy/maimin . Fos8Che. 1987  |where: S = CWD x FR/SV
FR  |Shows: Flow Rate 10 Vmin USEPA, 2010 -
SV |Shower Room Air Voluma : 12 m3 USEPA, 2010
CWD  |Ghemical Cancertration Leaving Water Dioplet atter time ts Chemical Spectic uot Fos&Cly, 1997  [where. CWD = CW x {1-0xp{-KaL xts x (/d) x CF2 x CF3})
CW  |Chemical Concantration in Groundwater Max or 95% UCL w USEPA. 20028
CfF2 (Conversion Faclor 113600 hifeec
CF3 [ Carversion Factor 10 mmécm
u Shower Droplet Time 05 sec USEPA, 2010
d Shower Droplet Digmater 1 mm FosACh, 1987
Wal  |Adjusted overnd maas transter costlicient Chermical Speciic omir FosdChu, 1987  lwnere. Kal = KUSQRTI{TY xusy(Te xul)}
Ti  [Calbmtion Water Temperature of KL 203 K FossChr, 1987
Ts  |Shower Water Tempemture 3 K FosAChr. 1987
ul (Watar Visooorty a1 T1 1.002 centipose Fos&Ch, 1987
s |water viscosity at Ts 0.506 cantpose Fos&Gh, 1987
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TABLE 4.02a.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RESIDENT CONTACT WITH GROUNDWATER

CENTRAL TENDENCY EXPOSURE
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

{Scenario Tmefiame: Fuwe
[Medhum: Groundwater
IExposure Medium: Air
Exposure Aoute Receplor Poputation | Receptor Age Expossa Pont Paameter Paramster Dafirsbon Valus Ursts. Ravorale/ ntake Equationd
: Code Ratererce Made! Name
inhalabon Resident Adutt Inhalation of Vapors During Shawenng KL |Mass Transfer Costficrert Chamical Spectic emiv FoslClhv. 1087  |where: KL = 14(1/Kl) + (A x TV(H xkg}}]
R ideal Gas law Constant 8.21E-08 atm m¥mole/K Fos&Chr, 1987
T Absociute Temperature 293 K Fos&Cix, 1087
L Henury's lnw Constart Chemical Specific atm m¥mole USEPA, 20020
kg {Gas-fim Mass Transter Costiient Chemical Speciic emte FosAChe, 1987 |whara: kg = kH « SORTIMWHM]
ul Liquid-fim Mass Transter Cosfiiciant Chemical Spedific embr FosBChr, 1987  |where ki = kC x SGRTIMWC/MW]
WH Gas-fim Mass Transler Costicient for Watar 3000 cmi FoelChn, 1087
kC Liquid-fitm Mags Transter Cootticient for Carbon Dioxde 20 . em/e Fos&Che. 1087
MWH  [Molecular Weight of Water 18 @mole Fos&Chy, 1987
MWC  [Molacular Weight of Carbon Donde 44 o/mole Fos&Chr, 1087
MW Weight of COPC Chemical Specific ¢/mole Fos&Chv. 1087
Sources
{a). Professional Judgment. inhataton rate (IR) during showenng comesponds to light actnvity (1.0 m3ts) based on IR for actty i n EPA, 1097.
USEPA, 2001. Fact Sheet. Correcting the Henry's Law Constant for Sod Temperature, {rom website: hap: USEPA (x iak/ it pdl

USEPA. 20028 Calculating Uppar Confidence Limits for Exposure Point Concentranons a1 Hazardous Wasle Stes. OSWER 9285.6-10
USEPA. 2002b: 2 fos De ing Sod 9 Lavels for Sites. OSWER 0355.4-24,

USEPA, 2004" Risk . for S (Part E. wda tor Dermal Risk A Final. €l
USEPA, 2000: Resk Aasessment Gudance lor Superiund, Volume |, Human Health Marual. (Par F. S
USEPA, 2010: Recommended by Region 3 EPA.

Guidance for Inhalanon Risk Assessment). Final. EPA 540-R-070-002.

Foster, 5 A and P.C. Chrostowski. 1987. Inhalation Exposires o Volatie Organic Corgaminants in the Shower. Presentsd al the 80th Annual Meating of the Air Poliution Control Association. New York, NY June.

Defaut Henry's Law Constanis (HLCs) a1 25 degrees C cbtained from EPA. 1996. See appendix for ol HLCs to using EPA, 2001.
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TABLE 4.01.RME

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

REASONABLE MAXIMUM EXPOSURE
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

enario Timetrame: Future
Madium: Groundwater
Exposure Medium: Groundwater
Exposure Route Receplor Population Receptor Age Exposure Point _Parameter Parameter Dafinition Value Units Halionalelv Intake Equation/
. ) . Code Reference Model Name
Ingestion Resident ' Child Site 3 cw Chemical Concentration in Groundwater Max or 95% UCL [ ugl USEPA, 2002 Chronic Daily Intake {CDI) (mg/kg/day) =
CF Conversion Factor 0.001 mglug - .
IR-W ion Rate of G . <® L/day USEPA, 1997 CW x CF x IR-W x EF x ED
EF Exp Freqy y 356/ days/year USEPA, 2004 BW x AT
ED Exposure Duration 6 ’ " years USEPA, 2004
Bw Body Weight 15 kg USEPA, 2004
ATC }Averaging Time {Cancer) 25,550 days USEPA, 1588
ATN  |Averaging Time (Non-Cancer) 2190 daya USEPA, 1989
Dermal Resident Child Site 3 cw Chemical Concentration in Groundwater Max or 95% UCL ugh USEPA, 2002 Dermal Absorbed Dose (mg/kg-day) =
’ SA Skin Surface Available for Contact ) 6,600 cm2 USEPA, 2004 CW x SA x KP x Function(ET) x EV x EF x EQ x CF1 x CF2
KP Permeability Constant (Dermal for Liquids)] Chemical-Specific cmhr USEPA, 2004 (BW x AT)
FA  |Fraction Absorbed {Unitless) Chemical-Specific cm/hr - USEPA, 2004
EV Event Frequency 1 events/day USEPA, 2004 Where: Function(ET) = ET lor inorganics, or
. ’ ET Exposure Time . 1 hours/event USEPA, 2004 FA x2x (6 x Tau x ET/ PI}0.5 for arganics where ET < T
’ EF Exposure Frequency 350 events/yaar USEPA, 2004 FA X [ET/(14B) + Tau x {2+6B+6B*2)/(1+8)*2] for organics, ET > T*.
ED Exposure Duration 6 years USEPA, 2004 See EPA, 2004 for chemical-specific constants Tau, B, T*
CF1 Conversion Factor 1 0.001 mglug -
CF2 Conversion Factor 2 0.001 Vem3 -
BW  (Body Weight 15 kg USEPA, 2004
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N _ lAveraging Time {Non-Cancar) . 2,190 days USEPA, 1989
Sources:
USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.
USEPA, 1997. £ Factors Handb Update to Exp Factors Handbook. EPA/600/8-89/043 - May 1989. Offtice of Research and Development.
USEPA, 2002: Calculating Upper Contidi Limits tor Exp Point C ions at Hazardous Waste Sites. OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/S40/R/99/005.
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TABLE 4.02.AME

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

REASONABLE MAXIMUM EXPOSURE
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

I{Scenario Timeframe: Future
G
Exposure Medium: Groundwater
Exposure Route Reaceptor Population Receptor Age Exposure Point Parameter Paramater Definition Value Units Rationale/ Intake Equation/
. Code ~ Reference Model Name
Ingestion Resident Adult Site 3 cw Chemical Concentration in Groundwaler Max or 95% UCL ugh USEPA, 2002 Chronic Daily Intake (CDI) {mg/kg/day) =
CF Conversion Factor 0.001 mglug -
IR-W lngs Rate of G o 2 Liday USEPA, 1997 CW xCEx IRWx EF x ED
EF Exposure Frequency 350 days/year USEPA, 2004 BW x AT
ED |Exposuse Duration 24 years USEPA, 2004
BW Body Weight 70 kg USEPA, 2004
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N  |Averaging Time {Non-Cancer) 8,760 days USEPA, 1989
Dermal Resident Adult Site 3 + CW  [Chemicai Concentration in Groundwater | Max or 85% UCL ugh USEPA, 2002 Dermal Absorbed Dose (mg/kg-day) =
’ SA  ]suin Surtace Available for Contact 18,000 cm2 USEPA, 2004 CW x SA x KP x Function{ET) x EV x EF x ED x CF1 x CF2
KP Permeability Constant (Dermal for Liquids)| Chemical-Specitic cm/r USEPA, 2004 (BW x AT)
FA Fraction Absorbed {Unitiess) Chemical-Spacific cem/hr USEPA, 2004 :
Ev Event Frequency 1 events/day USEPA, 2004 Where: Function(ET) = ET for inorganics, or
ET |Exposure Time 0.5 hours/event USEPA, 2010 FA x 2 x {6 x Tau x ET / P1)"0.5 for organics where ET < T*
EF Exposure Frequency 350 eventslyear USEPA, 2004 FA x [ET/(1+B) + Tau x (2+6B+6B~2¥(1+B)*2] tor organics, ET > T,
ED Exposure Duration . 24 years USEPA, 2004 See EPA, 2004 tor chemical-specific constants Tau, B, T*
CF1 Conversion Factor 1 0.001 mg/ug -
CF2  [Conversion Factor 2 0.00t Vem3 -
BW  |Body Weight 70 kg USEPA, 2004
AT-C  {Averaging Time (Cancer} 25,550 days USEPA, 1989
AT-N  |Averaging Time (Non-Cancer) 8,760 days USEPA, 1989
Sources:
USEPA, 1989: Risk A Guid: tor Supert Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.
USEPA, 1997. Exposure Factors H Update to Exp Factors Handb EPA/600/8-89/043 - May 1989, Office of Research and Development.
USEPA, 2002: Calculating Upper Confi Limits for E: : Point C at Hazardous Waste Sites. OSWER 9285.6-10.
USEPA, 2004: Risk A Guid tor Superfund (Part E, Supp r | Guid. tor Denmal Risk Assessment) Final. EPA/540/F/99/G05.

USEPA, 2010: Recommended by Region 3 EPA.
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TABLE 4.02a.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RESIDENT CONTACT WITH GROUNDWATER
REASONABLE MAXIMUM EXPOSURE
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

1Scananc Tmetreme. Fuiute
IMecum: Groundwater
([Exposure Medwm: A
Exposure Routa | Receplor Population | Receptor Age | Exposure Paint | Paremeter Paramater Defrition Vaioe Units Auonale/ Intaxe Equatory
Code . Relwence Modsl Name
Inhaianon * Resident Adult Inhalation of Vapars During Showering EF  |Exposure Frequency 350 days/year USEPA. 2004 [EG (mg/m3) = (EC-evant x ET x EF x ED} / (AT)
: . ED  |Exposurs Duraton 24 yous USEPA, 2004 c jon equivaient Spoture over avaraging penad)
AT-C  [Averaging Time (Cancer) 613200 hours USEPA, 2000 |whare:
AT-N  |Averaging Time (Non-Cancer) ’ 210240 hours USEPA, 2000 |AT-C = 24 hra/day x 365 days/yr x 70 years & AT-N = 24 hrwiday x 365 daya/yr x ED yrs
ET  |Exposure Time derived houra/dey USEPA, 2008 |ET (haurs/day) = (Dt mirvshower / (60 minvhu}) x (1 shower / dxy)
N EC-avent |Expasurs Concentration equivaient lo steady exposure during 1 showet Derved mgym3 USEPA 2000 | EC-avent (mg/md3) = (S x Q) / (Ra x GF1 x DY)
CF1  |Conversion Factor 1000 wymg {Exposure Concentration squvalent to sisady exposure during ans shower svent)
a Function o A Exchange Aste & Tane in Showar & Shower Room 15.68 Calcutated
D3 |Durktion of Shower 30 min USEPA, 2010 |whee Q= Ds + {(ap(-Ra x D1))Ra) - [{a(Ra x {Ds - DY)pRa)
Dt Totsl Time it Shower Room (cansidared the Micro-Event Tume - ET) 60 USEPA, 2010
As  |Rate of Air Exchange 0.01667 Amin FosaChr, 1067
S |indoor VOC Generaton Hate Charmical Spacitc ug/mmin FoshChr, 1987 |whers: S = CWD x FRISY
FA  [Showar Flow Rate 10 Vmin USEPA, 2010
SV |Shower Foam Air Voume 12 m USEPA, 2010
CWD  (Chemical Concentration Loaving Water Dropial afier time ts Chemical Speciic w FoalChr, 1967 |where: CWD = CW x {1-axp|-Kal x ta x (6/d) x CF2 x CF3]}
CW  |Chemical Goncentration in Groundwater Max o 85% UCL ug USEPA, 20028
CF2  |Canversion Factor 113600 hiisec
CF3  |Conversion Factor 10 mmviem
s |Showsr Droplal Time 05 1ec USEPA, 2010
d |showsr Droplel Diameter 1 men FoasChe, 1987 .
Kal  |Acfusted overal mass transter costticiern Chemecal Spactic onvhe FoskChr, 1987 |where. Kal = KL/SQRTI(T1 x usH(Ts x ut)]
T1 |Catibration Water Tampansture of KL 289 K Fos&Chy, 1967
Ts Shower Water Temperature fat:] K Fos&Cin, 1987
Ut |wate Viecosity a1 T1 1.002 contpose Fon&Chr, 1987
w Water Viscosity at Ts 0596 centipose FosAChr, 1967
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TABLE 4.02a AME
VALUES USED FOR DALY INTAKE CALCULATIONS - ADULT RESIDENT CONTACT WATH GROUNDWATER
) REASONABLE MAXIMUM EXPOSURE
BUTZ LANDRILL SITE, MONROE COUNTY, PENNSYLVANIA

{Scenark> Tmelrame. Future
{Medium: Groundwaler
Exposure Medium: Air
Expasure Route Receptor Poputaton | Recapior Age Expaaure Point Paramster Paramater Delinition Value Units. Ratonale’ Intake Equaban/
Code Relsrance Model Name
tnhaiation Reaident [Ty inhatation of Vapors Dufing Showasing KL |Mass Transter Coelficient . Chamacal Specific e FoalChr, 1987 [whare: KL = 41(1KLY » (R x TH{H x kgh)}
- R . |ideal Gas law Constant - 8.21E-08 &M mYmoleK Fos&Chr, 1987 -
T Absolute Temperature . 23 K FosdCtu, 1887
H  [Henrys taw Constant ’ Chaemical Specific | atm m¥male USEPA, 20020
g Gas-Rim Mass Transter Cosfhicient i Charmical Spactic ey Fos&Chvr, 19687 [where kg = kH x SQRTIMWHMW)
o Laquic-film Mass Transter Coetficiant . Chemica) Spacific cmhe FoadChr. 1987 lwhera: K = kC x SQRTIMWCIMW]
kH (Gas-fim Mass Transtes Coetficieni for Water 3000 cmvhr Fos&Chr, 1087
kG Liqund-fim Mass Transfer Coefiicient for Carbon Dxxide ’ 20 emvhr Fos&Chr, 1987
MWH  [Molectsas Weight of Water 18 @/mole Foe&Chu, 1067
MWC  |Mdecutar Weaight of Carbon Disdde 4 ¢/male Fos&Chr. 1087
MW |Malecular Weight of COPC Chermcal Specific g/male Fos&Chr, 1987
Sourcee
USEPA, 2001. Fact Shest. Correcting the Henry's Law Canslant for Sail Tamperature, fram wabsite. hitp. //www.USEPA pdl
USEPA, 2002n: Caiculatng Upper Canfidence Limts for Exposure Point Concentratons at Hazardous Waste Sites. OSWER 9285.6-10.
USEPA, 2002b: Guidance for Dx : Sad ing Levels for Sitas. OSWER 9355 4-24.
USEPA, 2004: Resk. Gukdance for (PantE. . Guidance for Desmal Risk Assessment) Final. EPA/S40/R/9@/005.

USEPA, 2009: Risk Assessment Guktance for Superfund, Valume |, Human Health Evaluation Manual. (Pant F, Supplemental Guidance for Inhetation Risk Asseasment) Final. EPA 540-R-070-002.

USEPA, 2010 Recommended by Ragion 3 EPA .
Foater, 5. A and P.C. Cl 1987, Inhalatxn 10 Volatle Organic Contaminants i the Shower. Presented al the 80th Anmuaal Maeting of the Air Pallution Control Associaton, New York, NY. June.

Ostaurt Henry's Law Constants (HLCs) at 25 degress C obtained from EPA, 1996 See appendix tar ion of HLCs to i using EPA, 2001,
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TABLE 5.1
NON-CANCER TOXICITY DATA — ORAL/DERMAL
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

Chemicaj Chroni¢/ Oral RID Oral Absorption Absorbed RID for Dermal (2) : Primary Combined . RID: Target Organ{s)
of Potential Subchronic Eﬂiciancy. for Dermal (1) Target Uncertainty/Modifying
Concern . Value Units Value Units Organ(s) Factors Source(s) (3) Date(s)
1,4-Dichlorobenzene Chronic 7.00E-02 ‘/ g/kg-day 1.00E+00 7.00E-02 ., | mg/kg-day Liver/Developmental 1000 ATSDR 08/2006
111.1,2-Trichlorosthane Chronic 4'°°E'63\/ mg/kg-day - 1.00E+Q0 4.00E-Q03 \3 / mg/kg-day Blood/Liver 1000 RIS 01/11/2011
1,1-Dichloroethens Chronic 5.00E-02 \,/ mg/kg-day 1.00E+00 5.00E-02 -\‘/ mg/kg-day Liver 100 IRIS 01/11/201
1,2-Dichloroethene (cis) Chronic 2.00E-03 ‘/ mg/kg-day ' 1.00E+00 2.00E-03 L/mglkg-day Kidney 3000 IRIS ot/11/2011
Benzene ~ Chronic ' 4.00E-03 V/ mg/kg-day 1.00E+00 4.00E-03 \_/ mg/kg-day Blood/Immune 300 RIS 01/11/2011
Bromodichloromethane Chronic 2.00E-02 \"/ mg/kg-day’ 1.00E+00 2.00E-02 N /' mg/kg-day Kidney 1000 IRIS 01/11/2011
(Chioroform Chronic 1.00E-02 \/ mg/kg-day 1.00E+00 1.00E-02 W mg/kg-day Liver 100 ' RIS 01/11/2011
[Tetrachloroethene Chronic 1'00E-025 N mg/kg-day 1.00E+00 1.00E-02 \/mglkg-day Liver ) 1000 IRIS 011172011
[Trichloroethene N/A N/A "‘\‘- N/A N/A N/A N / N/A N/A N/A NA N/A
Vinyl Chloride Chronic 3.00E-03 ‘ﬂlglkg-day 1.00E+00 3.00E-03 /mg/kg-day Liver 30 IRIS 01/11/2011

1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for
Dermal Risk Assessment) Final. EPA/540/R/99/005.
2 - Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermmal.
3 - IRIS - Integrated Risk Information System (EPA, 2011) )
ATSDR MRAL - Agency for Toxic Substances and Disease Registry Minimal Risk Laevel
HEAST - EPA Health Effects Assessment Summary Tables

PPRTV - Provisional Peer Reviewad Toxicity Values
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TABLE 5.2
NON-CANCER TOXICITY DATA — INHALATION
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

Chemical Chroni¢/ | Inhalation RiC . Extrapolated RfD (1) Primary Combined RAfC: Target Organ(s)
of Potential - Subchronic - : Target Uncertainty/Moditying )
Concern Value Units Value Units L Organ(s) Factors Source(s} (2) Dates
1,4-Dichlorcbenzene - Chronic 8.00E-01 L/ mg/m3 N/A N/A Liver 100 IRIS 01/11/2011
1,1,2-Trichloroethane N/A NA W NA NA N/A N/A N/A N/A N/A
1,1-Dichloroethane Chronic 2.00E-01 (‘/mglma N/A N/A Liver 30 IRIS 01/11/2011
1,2-Dichloroethene (cis} N/A NA N s~ NA N/A N/A N/A N/A N/A N/A
Benzene . Chronic 3.00E-02 \1/ mg/m3 N/A N/A Blood/iImmune 300 RIS 01/11/2011
Bromodichioromethane N/A N/A VV N/A N/A N/A N/A " N/A N/A N/A
Chloroform Chronic 9.80E-02 \u/ mg/m3 N/A N/A - Liver ATSDR 09/1997
[Tetrachloroethens Chronic 2.70E-01\ )/ mgim3 N/A N/A CNS/Kidney 100 ATSDR 09/1997
Trichiorosthene _ NIA QA o|oy na NA NA NA NA NANNS PO a
Vinyl Chloride Chronic 1.00E-01 3 /7 mg/m3 N/A N/A Liver 30 RIS 01/11/2011

1 - RAGS Part F {EPA, 2009) requires use of the inhalation RIC, so the extrapolated inhalation RfD is obsolete (RFDi = RfC *20m/day / 70 kg)
2 - IRIS - Integrated Risk Information System (EPA, 2011)

Cal EPA - California Environmental Protection Agency Toxicity Value

PPRTV - Provisional Paer 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
8UTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

Chemical Qral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor ' Weight of Evidence/ Oral CSF

of Potential ) ’ Efficiency for Dermal(2) Cancer Guideline :

i Concem Value Units for Demal(1) Value Units Description Source(s) (3) Date(s)
1,4-Dichlorobenzene 5.40E-03 v f 1/(mg/kg-day) 1.00E+00 -5.40E-03 L L~ 1/(mg/kg-day) C Cal EPA 01/11/2011
1,1,2-Trichloroethane 6.70E-02 ‘// 1/(mg/kg-day) 1.00E+00 570602 | 1/(mgikg-day) c RIS 01/11/2011
1,1-Dichloroethene N/A ul e N/A . NA N/A Ui -~ N/A N/A N/A N/A
1,2-Dichtoroethene (cis) N/A u Ve N/A N/A NA u v N/A N/A N/A N/A
Benzene 5.50E-02 |~ | 1/mgkg-day) 1.00E+00 5.50E-02 | " 1/(mg/kg-day) A IRIS 01/1172011
Bromodichloromethane 6.20E-02 7| 1/(mgkg-day) 1.00E+00 6.20E-02 /| 1/(mg/kg-day) B2 IRIS 01/11/2011
Chioroform 3.10E-02 - \/ 1/(mg/kg-day) 1.00E+00 3.10E-02 |~  1/(mg/kg-day) B2 Cal EPA 01/11/2011
[Tetrachloroethene ' 5.40E-01 \/ “ 1/(mg/kg-day) 1.00E+00 5.40E-01 ./ - 1/(mg/kg-day) B2-C CalEPA 01/11/2011
Trichioroethene 5.90E-03 W V(mgkg-day) 1.00E+00 5.90E-03 // 1/(mg/kg-day) B2 CalEPA 01/11/2011
Vinyl Chioride * 7.20E-01 1/(mg/kg-day) 1.00E+00 7.20E-01 o 1/(mg/kg-day) A RIS 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 Dermal Risk Assessment) Final. EPA/540/R/39/005.
2 - Adjusted cancer slope factor for dermal =
Oral cancer slope factor 7 Oral Absorption Efﬁciency for Dermal.
3- IRIS - Integrated Risk Information System (EPA, 201 1)_
EPA - NCEA - EPA National Center for Exposure Assessment
Cal EPA - Califoria Environmental Protection Agency Toxicity Value
NJDEP - New Jersey Department of Environmental Protection
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EPA Group:

A - Human carcinogen.

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

B2 - 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 noncarcinogenicity.

AR301898



TABLE 6.2
CANCER TOXICITY DATA — INHALATION
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

Chemical Unit Risk Inhalation Cancer Slope Factor (1) Weight of Evidence/ Unit Risk: inhalation CSF
of Potential i ' Cancer Guideline
Concem ' Value Units Value Units ' Description | Sources(s) (2) Date(s)

1.4-bichlorobenzene 1.10E-05 (Wg 1/(ug/m3) N/A N/A. ) Cal EPA 01/11/2011
1,1,2-Trichloroethane 1.60E-05 \,/ 1/(ug/m3) N/A N/A C ' RIS 01/11/2011
1,1-Dichloroethene N/A W NA N/A - © o N/A N/A N/A N/A
1,2-Dichloroethene (cis) N/A \J/ N/A N/A N/A ’ N/A . N/A N/A
Benzene 7.80E-06 v 1/(ug/m3) N/A ' N/A A . RIS 01/11/2011
Bromodichloromethane 3.70E-05 \/ 1/(ug/m3) N/A N/A - B2 Cal EPA 01/11/2011
Chloroform i 2.30E-05 \/ 1l(ug/m3)_ N/A N/A B2 ’ IRIS 01/11/2011
Tetrachloroethene ' 5.90E-06 | L~ 1/(ug/m3) N/A NA B2-C CalEPA 01/11/2011
Trichloroethene 2.00E-06 vV 1/(ug/m3) NA NA ' CalEPA 01/11/2011
Vinyl Chloride* 4.4OE.-06 \x/ 1/(ug/m3) N/A N/A A IRIS 01/11/2011
N/A = Not Applicable ’ . EPA Group:
* - An asterisk indicates a mutagenic chemical for whic’h ADAFs need to be applied to adjust cancersio A - Human carcinogen.
1 - RAGS Part F (EPA, 2009) requires use of the inhalation unit risk (IUR), l B1 - Probable human carcinogen - indicates that limited human data are available.

so the extrapolated Inhalation CSF is obsolelg (CSFi = IUR * 70 kg / 20m3/day) . B2 - Probable human carcinogen - indicates sufficient evidence in animals and )
2 - IRIS - Integrated Risk Information System (EPA, 2011) ' . inadequate or no evidence in humans .

EPA - NCEA - EPA National Center for Exposure Assessment ) C - Possible human carcinogen.

Cal EPA - California Environmental Protection Agency Toxicity Value D - Not classifiable as a human carcinogen.

PPARTV - Provisional Peer Reviewed Toxicity Value E- Evi:dence of noncarcinogenicity.

L/DOCUMENTS/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

Scenario Timelrame: Future
Receptor Population: Resident
Receptor Age: Child

CENTRAL TENDENCY EXPOSURE

BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

Exposure
Med E p Med Exposure Poinl F?ooule Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concem Value { Units || Intake/Exposure Concentration "CSF/Unit Risk Cancer Risk intake/Exposure Concentration RID/RIC (;1::::“
Value Units Value Units Value Units Value Units

G Tap Water Contact With Gi Ingy 1.4-Dk 5.00E-01| upn 6.76E-07 mg/kg-day | 5.40E-03| mg/kg-day 3.65€-09 2.37E-05 mg/kg-day | 7.00E-02| mg/kg-day | 3.38E-04
1.1,2-Trichloroethane 4.70E-01| upN 6.35E-07 mg/kg-day | 5.70E-02 mg/kg-day 3.62E-08 2.22E05 mg/kg-day | 4.00E-03| mg/kg-day | 5.56E-03
1.1-Dichloroethene 2.16E+01| ugn 2.92E-05 mg/kg-day - mg/kg-day - 1.02E-03 mg/kg-day | 5.00E-02 | mg/kg-day | 2.04E-02
1.2-Dichloroethene (cis) 4.22€+02] ug '5.70E-04 mg/kg-day - mg/kg-day - 2.00E-02 mg/kg-day | 2.00E-03} mg/kg-day | 9.98E+00]
Benzene ’ 1.70E+00{ ugn 2.30E-06 mgkgday | 550E-02| mgkg-day 1.26E-07 8.04E-05 mg/kg-day | 4.00E-03| mg/kg-day| 2.01E-02
Bromodichloromethane 210E-01 | ugh 2.84E-07 mg/kgday | 6.20E-02| mgkg-day 1.76E-08 9.83E-06 mg/kg-day {2.00E-02| mg/kg-day| 4.97E-04
Chiorotorm 5.046-01 | ugn | 6.81E-07 mg/kg-day | 3.10E-02| mgkgday | 211E-08 2.38E-05 mg/kgday | 1.00E-02| mg/kg-day | 2.38E-03
Tetrachloroethene 9.73E-01 | ugn 1.32E-06 mg/kg-day | 5.40E-01| mgkg-day 7.10E-07 4.60E-05 mgkg-day | 1.00E-02| mg/kg-day | 4.60E-03

Trichloroethene 6.35E+02| ugn 8.58E-04 mg/kg-day | 5.90E-03] mg/kg-day 5.06E-06 3.00E-02 mg/kg-day - mg/kg-day -
Vinyl Chioride 2.06E+02| up/ 2.78E-04 mg/kg-day | 7.20E-01| mg/kg-day 2.00E-04 9.75E-03 mg/kg-day | 3.00E-03} mg/kg-day | 3.25E+00]

. Houts .

[Total 2.06E-04 1.33E+01
Demal 1.4-Dichlorobenzena 5.00E-01 | ug 3.39E-07 mg/kg-day | 540E-03| mgkg-day 1.83E-09 1.19E-05 . mgkgday | 7.00E-02| mg/kg-day| 1.69E-04
1,1.2-Trchloroethane 470E01| ugh 4.46E-08 mg/kgday | 570E-02]| mgkg-day 2.54E-09 1.56E-06 mp/kg-day | 4.00E-03| mg/kg-day] 3.90E-04
1,1-Dichloroethene 2.16E+01| ugn 3.02E-06 mg/kg-day - mg/kg-day - 1.06E-04 mg/kg-day | 5.00€-02| mg/kg-day| 2.11E-03
1,2-Dichlorosthene {cis) 4.22E+02| ugt 3.78E-05 mg/kg-day - mg/kg-day - 1.32E-03 mg/kg-day | 2.00E-03] mg/kg-day | 6.62E-01
Benzene 1.70E+00] ug/ 2.63E-07 mo/kg-day | 5.50E-02| mg/kg-day 1.45E-08 9.20E-06 mg/kg-day | 4.00E-03| mg/kg-day | 2.30E-03
Bromodichioromethane 2.10E-01 | ug/l 1.73E-08 mg/kg-day | 6.20E-02| mg/kg-day 1.08E-09 6.07E-07 mg/kg-day | 2.00E-02| mg/kg-day | 3.04E-05
Chloroform 5.04E-01 | ugn 4.64E-08 mg/kg-day | 3.10E-02| mg/kg-day 1.44E-09 1.62E-06 mg/kg-day ] 1.00E-02| mg/kg-day| 1.62E-04
Tetrachloroethena 9.73E-01 | ugn 5.86€-07 mg/kg-day | 5.40E-01] mg/kg-day 3.17E-07 2.05E-05 mg/kg-day | 1.00E-02| mg/kg-day | 2.05E-03

Trichloroethene 6.35E+02{ ug 1.11E-04 mg/kg-day 5.90E-03 mg/kg-day 6.556-07 3.89E-03 mg/kg-day - mg/kg-day -
Vinyl Chioride 2.06E+02{ ug1 t.08E-05 mg/kg-day { 7.20E-01| mg/kg-day 7.79E-06 3.79E-04 mg/kg-day |3.00E-03| mg/kg-day| 1.26E-01

. Houte

otal _8.78E-06 7.95E-01
HExposure Point Total 2.15E-04 1.41E+01
iExposure Medium Total 2.15E-04 1.41E+01
Medium Tota) 2.15E-04 1.41E+«01
Total of Receptor Risks Across All Medi 2.15E-04 Total of Receptor Hazards Across All Mediall 1.41E+01
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. TABLE 7 (RAGS D 7.1.RME)
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD RESIDENT TAP WATER EXPOSURE TO GROUNDWATER
REASONABLE MAXIMUM EXPOSURE
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

[Scenario Timetrame: Future
Receptor Population: 'Resident
Receplor Age: Child
Exposure
Medium Exposure Medium Exposure Point Route Chemicai of EPC Cancer Risk Calculations Non-Cancer Hazard Catculations
Potantial Concem value | Units || intake/Exposure Goncentration CSFiunit Risk Cancer Risk | 'Mtake/Expasure Concaniration RID/RIC gml
Value Units Value Units Value Units Value Units
L G Tap Water Contact With G Ingest 1.4-Di 5.00E-01 | ug/l 3.53E-06 mg/kg-day 5.40E-03 | mgkg-day 1.91E-08 V| 4.12E-05 mgkg-day | 7.00E-02} mg/kg-day | 5.89E-04 L
: 1,1.2-Trichloroathane 4.70E-01 | ugn 3.226-06 mgkg-day | 5.70E-02| mokgday 1.89E-07 W}  3.86€-05 mg/kg-day | 4.00E-03 | mg/kg-day | 9.69E-03 Huuwe
1,1-Dichloroethene 216E+01| ugh 1.53E-04 mg/kg-day - mg/kg-day - 1.78€-03 mg/kgday | 5.00E-02| mg/kg-day | 3.56E-02 L
1.2-Dichloroathene {cis) 4.22E+02| ugh ) 2.98£-03 mg/kg-day - mg/kg-day R 3.48E-02 mg/kg-day | 2.00E-03 | mg/kg-day [ 1.74E+01 5 (_l 3)
Benzene 1.70E+00| ugt 1.20E-05 mg/kg-day 5.50E-02 mg/kg-day 6.61E-07w 1.40E-04 mg'kg-day | 4.00E-03 | mg/kg-day | 3.50E-02
- Bromodichloromethane 210E-01 | ugl 1.48E-06 mg/kg-day 6.20E-02 mg/kg-day 9.20E-08 w'| 1.73E-05 mg/kg-day | 2.00E-02 | mg/kg-day | 8.66E-04 [I.r
Chiorotorm 5.04E-01 | ugn 3.56E-06 mg/kg-day 3.10E-02 | mg/kgday 1.10E-07¢#| 4.16E-05 mg/kg-day | 1.00E-02 [ mg/kg-day | 4.16E-03 e
Tetrachlaroethene 9.73E-01 | ugl 6.88E-06 mg/kg-day 5.40E-01 mo/kg-day 3.71E-06 v| 8.02E-05 mg/kg-day | 1.00E-02| mg/kg-day | 8.02E-03 }i_» ‘
Trichloroathene 6.35E402 ug/!l 4.49E-03 mgkg-day 5§90E-03| mgkgday 2.65E-0 5.24E-02 mgkg—day' - mg/kg-day - r/ fq :q
Vinyl Chlorida 2.06E+02| ugn 1.46E-03 mgkgday | 7.20E-01 | mgkg-day 13302 wff  1.70E02 mg/kg-day | 3.00£-03] moigday | 5.66E+00f\” 1
Exp. Route : .
olal 130602 \” 230 | &
Dermal 1.4-Dichlorobenzane 5.00E-01 | ugh 1.776-06 mg/kg-day 5.40E-03 [ mg/kg-day 9.55E-09 \f}# 2.06E-05 mg/kg-day | 7.00E-02 | mg/kg-day | 2.95E-04 [[3”

. 1,1,2-Trichloroethane 4.70E01 ] ugh 2.33E-07 mg/kg-day 5.70E-02 | mg/kg-day 1.33E-08 L b 2.72E-06 mg/kg-day | 4.00E-03 | mg/kg-day | 6.79E-04 ft.
1,1-Dichloroethene 2.16E+01| ugn 1.63E-05 mg/kg-day - mg/kg-day - W 1.90E-04 mg/kg-day | 5.00E-02 | mg/kg-day | 3.81E-03 L~
1.2-Dichtoroethene {cis) 4226402 ugh 2.04E-04 mg/kg-day - mg/kg-day - 2.39E-03 mg/kg-day | 2.00E-03 | mgrkg-day | 1.19E+00ffy»

Benzene 1.70E+00] ug/l 1.43E-06 mg/kg-day 5.50E-02 | mg/kg-day 7.84E-08 \ dI' 1.66E-05 mg/kg-day | 4.00E-03 | mg/kg-day | 4.16E-03 [lu
Bromodichloromethane 2.10E-01 | ugl 9.06E-08 mg/kg-day 6.20E-02 | mgkg-day 5.62E-09 " 1.06E-06 mg/kg-day | 2.00E-02 | mg/kg-day | 5.28E-05 [jeec
Chiaroform S.04E-01 | ugn 2.42€-07 mgkgday | 310602 mgkgday | 751E09,) 2.83E-06 mg/kg-day | 1.00E-02| mg/kg-day | 2.63E-04 |
Tetrachioroethene 9.73E-01 | upn 3.06E-06 mg/kg-day 5.40E-01 mg/kg-day 1.65E-06 ] 3.57E-05 mg/kg-day [ 1.00E-02| mg/kg-day | 3.57E-03 |||~
Trichloroethene 6.35E+02] uph 5.80E-04 mg/kg-day 590E-03 ]| mgkg-day 3.42E-06 6.77E-03 mg/kg-day - mg/kg-day - [
Vinyl Chiotide 2.06E+02] ugh 6.17E-05 mgkgday | 7.20E-01 | mokgday 5.63E-04 7.20E-04 mgkgday | 3.00E-03 | mgikg-day ) 2.40E-01§
xp. Route )
otal 5.69E-04 M : 1.45E500) L~
JlExposure Point Total 1.39E-02 W™ 2.46E+01
Exposure Medium Total ] 139602 |- 2.46E+401
Medium Tolal ) 1.39E-02 ) 2.46E+01
Total of Receptor Risks Across All Madiaj| 1.39E-02 hn; Total of Receptor Hazards Across All Madial] 2.46E +01 I &]
c

Ve =
— A C'\

\/m ' QVL'O A\
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Scenario Timetrame: Future

Receptor Population: Resident
Receptor Age: Aduft

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

C

sure
Medium Exposure Medium Exposure Point ElF?:uls Chemical of EPC Cancer Risk Caiculations WNon-Cancer Hazard Caiculations
Potantial Goncem Value | Units fl Intake/Exposure Concantration CSFiUnit Risk Cancer | intake/Exposure Goncantration RIDIRIC Sazard
Value Units Value Units Value Units Value Units
G d G Tap Watar Contact With G i 1.4-Di 5.00E-01{ ugh 9.50E-07 mg/kg-day 5.40E-03 | mgkgday | 5.18E-09 9.59E-06 mg/kg-day | 7.00E-02 | mg/kg-day | 1.37E-04
1,1.2-Trichloroethane 4.70E-01 | ugh 9.01E-07 mg'kg-day 5.70E-02 mg/kg-day | 5.14E-08 8.01E-06 mgkg-day | 4.00E-03 | mg/kg-day| 2.25E-03
1,1-Dichlaroethene 2.16E+01| ug/l 4.14E-05 mg/kg-day - mg/kg-day - 4.14E-04 mg/kg-day | 5.00E-02 | mg/kg-day| 8.28E-03
1,2-Dichloroethene (cis) 4.22€+02| ugh 8.09E-04 mg/hkg-day - mg/kg-day - 8.09€-03 mg/kg-day | 2.00E-03 | mg/kg-day | 4.05E+00
Benzene 1.70E+00] ugh 3.26E-06 mg/kg-day 5.50E-02 mg/kg-day 1.79E-07 3.26E-05 mg/kg-day | 4.00E-03 | mg/kg-day | 8.15E-03
Bromodichioromethane 2.10E01] ugh 4.03E-07 mg/kg-day €.20E-02 | mgkp<day | 2.50E08 4.03E-06 . mg/kg-day | 2.00E-02 | mg/kg-day| 2.01E-04
Chloroform 5.04E-01 | ugl 9.67E-07 mg/kg-day 3.10E-02 mg/kg-day | 3.00E-08 9.67E-06 mg/kg-day | 1.00E-02 | mg/kg-day| 9.67E-04
Tetrachloroathene 9.73E-01 | ug 1.87E-06 mg/kg-day 5.40E-01 mg/kg-day | 1.01E-06 1.87E-05 mglkg-day | 1.00E-02{ mg/kg-day| 1.87E-03
Trichloroathena 6.35E+02| ugn 1.22E-03 mg/kg-day 5.90E-03 mg/kg-day 7.18E-06 1.22E-02 mg'kg-day - mg/kg-day -
Vinyl Chioride 2.066+02] ug || 3.95E-04 mykgday | 7.20E-01 | mgigday | 2.84E-04 3.956-03 mg/kg-day [ 3.00E-03 | mg/kg-day} 1.32E+00
. Houte :
otal 2.93E-04 5.39E+00
Dermal 1.4-Dichiorobanzene 5.00E-01 | ugn 437E-07 mg/kg-day 5.40€-03 mg/kgday | 2.36E-09 4.37E£-06 mg/kg-day | 7.00E-Q2 | mg/kg-day| 6.25E-05
1,1.2-Trichloroethane 4.70E-01{ ugn 5,77€-08 " mg/kg-day 570E-02 | mgkg-day | 3.29E-09 5.77€-07 mg/kg-day | 4.00E-03 | mg/kg-day | 1.44E-04
1.1-Dichloroethene 216E+01f ugt 3.76E-06 mg/kg-day - mg/kg-day - 3.78E-05 mgkg-day | 5.00E-02 | mg/kg-day| 7.55E-04
1,2-Dichloroethene (cis) 4.22E+02| ug 4.75E-05 mg/kg-day - mg/kg-day - 4.75E-04 mg/kg-day | 2.00E-03 | mgikg-day | 2.37E-01
Benzene 1.706+00| ugn 3.24E-07 mgkgday | 5.50E-02 | mpkgday | 1.78E-08 3.24E-06 mg/kg-day | 4.00E-03 | mg/kg-day| 8.10E-04
Bromodichioromethane 2.10E-01 | ugh 2.26E-08 mg'kg-day 6.20E-02 mg/kg-day | 1.40E-09 2.26E-07 mg/kg-day [ 2.00E-02 | mg/kg-day| 1.13E-05
Chioroform 5.04E-01| ugh 5.91E-08 my/kg-day 3.10E-02 mg/kg-day | 1.83E-09 591E-07 mg/kg-day | 1.00E-02 | mg/kg-day | 5.91E-05
Tetrachloroethene 9.73E01 | ugn | 7.60E-07 mykgday | 540601 | mgkgday | 4.10E-07 7.60E-06 mg/kg-day | 1.60E-02 | mg/kgday | 7.60E-04
Trichloroethene 6.35E+02] ugh 1.42E-04 mg/kg-day 5.90E-03 mg/kg-day | 8.38E-07 1.426-03° mg/kg-day - mg/kg-day - .
Vinyl Chloride 2.06E+02{ ugh 1.30E-05 mg/kg-day 7.20E-01 | mgkg-day | 9.39E-06 1.30E-04 mg/kg-day | 3.00E-03 | mg/kg-day | 4.35E-02
Exp. Routs
otal 1.07E-05 2.84E-01
Exposure Point Total 3.04E-04 5.67E+00
HExposure Medium Total . . 3.04E-04 5.67E+00|
Air Groundwater Vapors During Sh 9 1,4-Dicht 5.00EO0t [ ugn || 4.12E07 mp/m3 1.10E02 | W({mg/ma) | 4.54E-09 4.12E.06 mg/m3 | 8.00E-01] mg/m3 | 5.15E-06
1,1,2-Trichloroethane 4.70E01 | ugn 3.81E07 mg/m3 1.60E-02 | 1/(mg/m3) - | 6.09E-09 3.81E-06 mg/m3 - mg/m3 -
1,1-Dichloroethana 2.16€+01) ugn § 222605 mg/ma - {rog/ma) - 2.22E-04 mym3d | 2.00601] mgm3 {1.11E03
1.2-Dichloroethene (cis) 4.226402| ugh 4.24E-04 mg/m3 - 1/{mg/m3) - 4.24E-03 mgm3 } - mg/m3 -
Benzene 1.70E+00| ugn 1.90E-06 mg/m3 7.80E-00 1/{mg/m3) 1.48E-08 1.90E-05 mg/m3 3.00E-02| mg/m3 | 6.35E-04
Bromodichloromethane 2.10E-01 | ugn 1.60E-07 mg/m3 370602 | 1/{mgm3) | 5.91E-09 1.60E-06 mg/m3 - mg/m3 - ’
Chiloroform 5.04E-01 | .ugn 4.59E-07 mg/m3 2.30E-02 | 1/mg/m3) | 1.05E-08 4.59E-06 mg/m3 | 9.80E02| mgim3 | 4.68E-05
Tetrachloroethene 9.73E-01) ugd § 7.78E-07 mg/m3 5.90E-03 | V{mgm3) | 4.58E-09 7.78E-06 mgm3 | 270E-03] mg/m3 ] 2.88E-05
Trichlorosthene 6.35E+02| ugt 5.63E-04 mg/m3 2.006-03 | 1/{mg/m3) | 1.13E-06 5.63E-03 mg/m3 - mg/m3 -
. Viny! Chioride 2.06E+02| ugt || 2.59E-04 mg/m3 440603 | wimgm3) | 1.14E06 ] 2.50E-03 mg/m3 | 1.00E01| myma | 259E-02
Exp. Routs N
Total 2.31E-06 2.77E-02
E: Point Total 2.31E-06 2.77E-02
[[Exposure Medium Total 2.31E-06 2.77E-02
Medium Total 3.06E-04 5.70E+00
J[__Total of Receptor Risks Across All Medial] 3.06E-04 Total of Aeceptor Hazards Acioss All Medial] 5.70E +00)
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Scenario Timetrame: Future

Recaptor Population: Resident
[Receptor Age: Adult

TABLE 7 (RAGS D 7.2.RME)
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RESIDENT TAP WATER EXPOSURE TO GROUNDWATEH
REASONABLE MAXIMUM EXPOSURE
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

Exposure
. Medium Exposure Medium Exposure Point Rp:uta Chemical of _EPC Cancer Risk Calculations Non-Cancer Hazard Cakulations
Potential Concem Value | Units { intake/Exposure Concentration CSF/Unit Risk c;?s?' intake/Exposure Concentration RIDIRIC gu.“f;;:.
Valua Units Value Units Value Units Value Units
Gi 4 Tap Water Contact With Gi [{ 1,4-Di 5.00E01} ugh 4.70E-06 mgrkg-day 5.40E-03 mgkgday | 2.54E08 §f2 1.37E05 mg/kg-day | 7.00E-02 | mg/kg-day| 1.96E-04(_~
1,1,2-Trichloroethane 470601 | ugl 4.41E-06 mg/kg-day 5.70E-02 | mgkgday | 252E07(} 1.29E-05 mg/kg-day | 4.00E-03 | mg/kg-day 322E-03+.»
1,1-Dichloroethene 2.16E+01| ugl 2.03E-04 mg/kg-day - mg/kg-day - v 5.92E-04 mg/kg-day | 5.00E-02 | mg/kg-day[ 1.18E-02i»~
1,2-Dichloroathene (cis) 422E+02]| ug 3.96E-03 mg/kg-day - mg/kg-day ~ W 1.16E02 mg/kg-day | 2.00E-03 | mg/kg-day 5.78E+00ll'
B 1.706+00] g 1.60E-05 mgikg-day | 550E-02 | mgkgday | 8.78E07f 4.66E0S mg/kg-day | 4.00E-03 | mg/kg-day| 1.16E-24#
Bromodichloromethane 2.10E-01 { ugh 1.97E-06 mg/kg-day 6.20E-02 mg/kg-day 1.22E07 §» 5.75E-06 mg/kg-day | 2.00E-02 | mg/kg-day | 2.88E-04 fl&*
Chloroform 5.04E-01 | ugl 4.73E-06 mgkg-day | 3.10E-02 | mgkg-day | 1.47E-07 1.38E-05 mg/kg-day | 1.00E-02 | mg/kg-day| 1.38E-034|#
Tetrachloroethene 9.73E-01 | ug/l 9.14E-06 mg/kg-day 5.40E-01 mg/kg-day 4.94E-06:T 267E-05 mg/kg-day | 1.00E-02 | mg/kg-day| 2.67E-03
Trichloroathene 6.35E+02] ug/ 5.96E-03 mg/kg-day 5.90E-03 mg/kg-day | 3.52E-05f- * 1.74E-02 mg/kg-day - mg/kg-day Y g
Vinyl Chioride 2.06E+02] ug 1.94E-03 mgkgday | 7.20E-01 | mgkgday | 1.39E-03\Jt” 5.64E-03 mg/kg-day | 3.00E-03 | mg/kg-day| 1.88E+00]
. Route
E::;l 1.436-03§" 7.69E-000""
Dermat 1.4-Dichlorobenzene S.00E-01| ugl 2.59E-06 mg/kg-day 5.40£-03 mgkg-day | 1.40E-08 ¢~ 7.57E-06 mgkg-day | 7.00E-02 | mg/kg-day| 1.08E-04 ||,/
1,1,2-Trichloroethane 4.70E-01 | ugn 3.42E-07 mg/kg-day 570602 | mg/kgday | 1.95E08 - 9.99E-07 mo/kg-day | 4.006-03 | mg/kg-day | 2.50E-04 fy~
1.1-Dichtoroethene 2.16E+01] ugh 2.24E-05 mg/kg-day - mg/kg-day - ff 6.53E05 mg/kg-day | 5.00E-02 § mg/kg-day ] 1.31E-03 f}”
1,2-Dichloroethene {(cis) 4.22E+02] ugh 2.82E-04 mg/kg-day - mg/kg-day - |, 8.22E-04 mg/kg-day | 2.00E-03 | mg/kg-day | 4.11E-01 [
B 1.706+00| ugh ||~ 1.92E06° -] mgkgday ‘| 5.50E-02 | mgkg-day |.er07:, 5.61E-06 mgkg-day { 4.00E-03 | mg/kg-day | 1.40E-03 [[p”
Bromedichloromethane 2.10E-01| ugl 1.34E-07 mg/kg-day 6.20E-02 mg/kg-day | 8.32E-09f 3.91E-07 mg/kg-day | 2.00E-02 | mg/kg-day| 1.96E-05 [
Chloroform 5.04E-01] ugh 351E07 mgkgday | 3.10E02 | mgkgday | 1.09E-084. 1.02E-06 mg/kg-day | 1.00E-02 [ mg/kg-day| 1.02E-04 [rr
Tetrachloroathene 9.73E-01| ugt 4.51E-06 mg/kg-day 5.40E-01 mg/kg-day | 2.44E-06 L 1.32E-05 mg/kg-day | 1.00E-02 | mg/kg-day{ 1.32E-03 ||y
Trichloroethene 6.35E+02| ugt 8.43E-04 mgkgday | 5.90E-03 | mgkgday | 4.97E-06 » 2.46E-03 mg/kg-day - mg/kg-day - —
Vinyl Chioride 2.06E+02| ugl 7.74E-05 mglkgday | 720601 | mgkgday | s57€-05* 2.26E04 mg/kg-day | 3.00E-03 | mg/kg-day | 7.52-02|, .
Exp. Route .
otal 6.33E-05 §” 4.91E-01 [ly”
HExposure Point Total I.SOHE;-OS 8.18E+00
[Exposure Medium Total 1.50E-03 8.18E+00}
Air Groundwatar Vapors During Sh g Inh “11.4-Di 5.00E-01 | ugl 1.01E-05 mg/m3 1.10E-02 1/(mg/m3) |.I1E-07*’ 2.93E-05 mg/m3 8.00E-01}] mg/m3 | 3.67E-05).
1,1,2-Trichloroethane 4.70E-01 | ugh 9.29E-08 mg/m3 1.60E02 | t/{mg/m3) 1.49E-07 - 2.71E-05 mgm3 - mg/m3 - -
B 1,1-Dichloroathene '2.16E+01| ugn 5.42E-04 mg/m3 - 1/{mg/m3) -\ 1.58E-03 mg/m3 2.00E-01| mg/m3 [ 7.90E-03{l .
1,2-Dichloroathens {cis) 422E+02| ugl 1.04E-02 mg/m3 - 1/{mg/m3) - u 3.02E-02 mg/m3 - mg/m3 - -
Benzene 1.70E+400| ug/ 4.65E-05 mg/m3 7.80E-03 1/(mg/m3) 3.62E-07 i 1.35E-04 mg/m3 3.00E-02| mg/m3 | 4.52E-03 ||
Bromodichloromethane 2.10E-01] ugn 3.90E-06 mg/m3 3.70E-02 1/(mg/m3) 1.44E-07 g» 1.14E-05 mg/m3 mg/m3 - -
Chloroform 5.04E-01} ugl 1.12E-05 mg/m3 2.30E-02 1/(mg/m3) 2.57E0NJ” 3.26E-05 mg/m3 9.80E-02| mg/m3 | 3.33E04 ]
Tetrachlorosthene 9.73E01 | upl 1.90E-05 mg/m3 5.90E-03 1/(mg/m3} 1.12E-07 " 554E-05 mg/m3 2.70E-01| mg/m3 | 2.05E-04 L~
Trichtoroethene 6.35€+02| ug/l 1.38E-02 mg/m3 2.00E-03 | 1/(mgm3) | 2.75E-05}« 4.01E-02 mg/m3 - mg/m3 < L(
Vinyl Chloride 2.06E+02| ug1 i 6.31E03 mg/m3 4.40E03 | 1/(mgim3) 2.7BE-05$-' 1.84E-02 mymd | 1.00E-01} mg/ma | 1.84E-01 [\
Exp. Route
. Totat 5.64E-05\” raresrf \
{[Exposure Point Totat 5.64E-05 1.97E-0¢]
HExposure Medium Total 5.64E-05 1.97E-01
Medium Total 1.55E-03 8.38E+00
H Total of Receptor Risks Across All Medial 1.55E-03¥ Total of Receptor Hazards Across All M 8.38E+00 | 2
= V&
Do s L& aplé
v TCe -
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TABLE 7 (RAGS D 7.3.CTE)

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT TAP WATER EXPOSURE TO GROUNDWATER
" CENTRAL TENDENCY EXPOSURE
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA L/
Scenario Timetrame: Future
[Recepior Population: Resident
Receptor Age: Child’Adull
Exposure
Medium Exposure Medium Exposure Point Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potantial Concem Value Units | tntake/Exposure Concentralion CSFAUnit Risk C;?;f' Inlake/Exposure Concentrationy RID/RIC gf::;:l
Value Units Value Units Value Units Value Units
G Tap Water Contact With Groundwaler g 1.4-Di 5.00E-01 | ugh 1.63€-06 mg/kg-day 5.40E-03 mg/kg-day 8.83E-09 NA
1,1.2-Trichoroethane 4.70E01 | ug 1.54E-06 mg/kg-day 5.70E02 | mgkgday | 8.76E-08 NA
a 1,1-Dichlorosthene 2.16E+01| ugh 4.14E-05 mg/kg-day - mg/kg-day - NA
1,2-Dichloroethense (cis) 4226402 ugh 8.09E-04 mg/kg-day - mg/kg-day - NA
Benzens 1.70E+00 | ug 5.56E-06 mg/kg-day 5.50E-02 mg/kg-day 3.06E-07 N/A
Bromodichloromathane 2.10E-01 | ugl 6.87E-07 mg/kg-day 6.20E-02 mg/kg-day 4.26E-08 NA
Chloroform 5.04E-01 | ugl 1.65E-06 mg/kg-day 3.10E-02 mg/kg-day 5.11E-08 NA
Tetrachloroelhene 9.73E-01 | ug 3.18E-06. mg/kg-day 5.40E-01 mg/kg-day 1.72E-06 NA
Trichloroethene . 6.35E402] ug/l 2.08E-03 mg/kg-day 5.90E-03 mg/kg-day 1.22E-05 NA
Vinyl Chioride 2.06E+02| ugn || 673604 mokgday | 7.20E01 | mgkgday | 4.85E-04 NA
Exp. Route .
otal 4.99E-04 =
Dermal 1,4-Dichlorobenzene 5.00E-01 | ugl 7.76E-07 mg/kg-day 5.40E-03 mg/kg-day 4.19E-09 NA
1,1 .2-'Tricmoroen3ane 4.70E-01} ugn 1.02E-07 mg/kg-day 570602 | mgmgday | 5.83E-08 NA
. 1,1-Dichloroathene 216E+01| upn 3.78E-06 mg/kg-day - mg/kg-day - NA
1,2-Dichloroethene (cis) 422E+02| ugh 4.75E-05 mg/kg-day - mg/kg-day - NA
Benzene 1.70E+00| ugh 5.87E-07 mg/kg-day 5.50E-02 mg/kg-day 3.23E-08 NA
Bromedichloromethane 2.10E-01 | ugh 4,00E-08 mg/kg-day 6.20E-02 mg/kg-day 2.48E-09 NA
Chiorotorm 5.04E-01 | ugh 1.06E-07 mg/kg-day 3.10E-02 | mgkgday | 3.27E-09 NA
Tetrachloroethens 9.73E-01 | ugn 1.35E€-06 mg/kg-day 5.40E-01 mg/kg-day 7.27E-07 NA
Trichloroethene 6.35E402] ug/l 2.53E-04 mg/kg-day 5.90E-03 mg/kg-day 1.49E-06 NA
Vinyt Chiorida 2.06E+02| ug/l 2.39E-05 mg/kg-day 7.20E01 | mgkgday | 1.72E-08 NA
Exp. Route
otal 1.94E-05 —
‘r?xposure Point Total 5.19E-04 —
|[Exposure Medium Total 5.19E-04 | =
Air Groundwater Vapors During Sh Inhalati 1,4-Di 5.00E-01{ ugn 4.12E-07 mg/m3 1.10E-02 1/(mg/m3) 4.54E-09 NA
1,1,2-Trichloroethane 4.70E01{ ugh 3.81E-07 mg/m3 1.60E-02 1(mg/m3) | 6.09E-09 NA
1,1-Dichloroethene 2.16E+01 | ugh 2.22E-05 mg/m3 - 1/{mg/m3) - NA
1,2-Dichloroethene (cis) 4.22E+02| ugl 4.24E-04 mg/ma - 1/{mg/m3) - NA
Benzene 1.70E+00| ugh 1.90E-06 mg/m3 7.80E-03 1/(mg/m3) 1.48E-08 NA
Bromodichloromethane 2.10E-01 | ugh 1.60E-07 mg/m3 3.70E-02 1/{mg/m3) 5.91E-09 NA
Chioroform _ 5.04E-01 | ugl 4.50E07 my/m3 230602 | 1(mym3) | 1.0sE08 NA
Tetrachloroethene 9.73E-01 | ugn 7.78E-07 mg/m3 5.90E-03 1/(mg/m3) 4.59E-09 NA
Trichloroathene . 6356402 upl 5.63E-04 mg/m3 2.00E-03 1/{mg/m3) 1.13E-06 NA
Vinyl Chloride 2.06E+02) ug/ 2.59E-04 mg/m3 4.40E-02 1/{mg/m3) 1.14E-06 NA
xp. Houle
otal 2.31E-06 -
H{Exposure Point Total 2.31E-06 -
J|Exposure Medium Total 2.31E-06 -
[Medium Total 5.21E-04 - —
I Total of Rxaplorﬁsks Across All Mediall 5.21E-04 Total of Recaptor Hazards Across All Media] —
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) TABLE 7 (RAGS D 7.3.RME)
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT TAP WATER EXPOSURE TO GROUNDWATER
REASONABLE MAXIMUM EXPOSURE :
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

enario Timeframe: Future
hecsplor Poputation: Resident
Receptor Age: Child’/Adult
Exposure ] 8
Medi E Madi Exposure Point Route Chemical of EPC - _Cancer Risk Calculations Non-Cancer Hazard Catculations
Potantial Concem Value | Units [| Intake/Exposurs Concentration CSF/Unit Risk C;'i‘::' c i RIDIRIC QH;Z::“
Value . Units Value Units Value Units Value Units
[Groundwalter Groundwater . Tap Water Contact With G gesti 1,4-Di 5.00E-01 |- ugn 8.23E-06 mg/kg-day 5.40E-03 mg/kg-day 4.44E-08 NA
1.1,2-Trichloroethane 4.70E-01 § ugh 7.74E-08 mgkg-day 5.70E-02 mg/kg-day 4.41E-07 NA
1,1-Dichlorosthene 2.16E+01] ugh 2.03E-04 mg/kg-day - mg/kg-day - NA
1,2-Dichloroethana {cis) 4.22E+02] ug/ 3.96E-03 mg/kg-day - mg/kg-day - NA
Benzene 1.70E+00| upl 2.80E-05 mg/kg-day 5.50E-02 mg/kg-day 1.54E-06 NA
Bromodichloromethane 2.10E-01 | ugl 3.46E-06 mg/kg-day 6.20E-02 mg/kg-day 2.14E-07 NA
Chloroform  ~ 5.04E-01 | ugn 8.30E-06 mg/kg-day 3.10E-02 mg/kg-day 257€E-07 NA
Tetrachloroethene 9.73E-01 | ugn 1.60E-05 mg/kg-day 5.40E-01 mg/kg-day 8.65E-06 NA
Trichioroethene 6.356+02 ugh 1.05E-02 mg/kg-day 5.90E-03 mg/kg-day 6.17E-05 NA
. Vinyl Chloride 2.06E+02] ugh 3.39E-03 mg/kg-day 7.20E-01 | mgkgday | 1.47E-02 NA
. Route . .
::Il . 1.47E-02 \/ —
Dermal 1,4-Dichlorobenzene 5.00E-01 | ug/ 4.36E-06 mg/kg-day 5.40E-03 my/kg-day 2.36E-08 NA
1,1,2-Trichlorosthane 4.70E-01 | ugh 5.75E-07 mg/kg-day 5.70E-02 | mg/kg-day | 3.28E-08 NA
1,1-Dichloroethene 2.16E+01{ ugh 2.24E-05 mg/kg-day - mg/kg-day - NA
1.2-Dichloroethene (cis) 4.22E+02| ug/ 2.82E-04 mg/kg-day - mg/kg-day - NA
B 1.70E+00 | gl 3.35E-06 mg/kg-day 550E-02 | mgkgday | 1.84E07 NA
Bromodicht 2.10E-01 | ugn 2.25E-07 mg/kg-day 6.206-02 | mgmgday | 1.39E-08 © NA
Chloroform 5.04E-01 | ugn 5.93E-07 . mg/kg-day 3.10E-02 mg/kg-day 1.84E-08 NA
Tetrachiorosthene 9.736-01 | ugh’ 7.57€-06 mg/kg-day 5.40E-01 mg/kg-day 4.09E-06 NA
Trichloroethene 6.35£+02} ugh 1.42E-03 mg/kg-day 5.80E-03 mg/kg-day 8.40E-06 ' NA
Vinyl Chloride 2.06E+02| ugh 1.39E-04 mg/kg-day 7.20E-01 mg/kg-day 6.19E-04 NA
Exp. Route E .
‘otal 6.32E-04 \/ -
Exp Point Total - 1.54E-02 -
Exposure Medium Total : 1.54E-02 —
Air Groundwater Vapors During Sh ing halati 1,4-Di 5.00E-01 | ugl 1.01E-05 mg/m3 1.10E-02 1/{mg/m3) 1.11EQ7 NA
1,1,2-Trichloroethane 4.70E-01 | ugh 9.29E-06 mg/m3 1.60E-02 1/(mg/m3) 1.49E-07 NA
1,1-Dichioroethene 2.16E+01| ugl 5.42E-04 mg/m3 C - 1/{mg/m3) - NA
1,2-Dichloroethene (cis) 4.22E4+02| ugl 1.04E-02 mg/m3 - 1/{mg/m3) - NA
Benzene 1.70E+00| ug! 4.65E-05 mg/m3 ’ 7.80E-03 1/(mg/m3) 3.62E-07 -~ NA
Bromodichloromethana 2.10E-01 | ugh 3.90E-06 mg/m3 3.70E-02 1/(mg/m3) 1.44E07 NA
Chiorotorm 5.04E-01 | ugt 1.12E-05 mg/m3 23002 | 1{mg/m3) | 2.57E-07 NA
Tetrachioroethene - 9.73E-01 | ugl 1.90E-05 mg/m3 5.90E-03 1/(mg/m3) 1.12E-07 NA
Trichioroethene 6.35E+02| ugl 1.38E-02 mg/m3 2.00E-03 1/(mg/m3) 2.75E-05 NA
Vinyt Chloride 2.06E+02| ug 6.31E-03 mg/m3 4.40E-03 1/(mg/m3) 2.78E-05 NA
. Route .
otal §.64E-05 / . ’ -
Exposure Point Total - 5.64€-05 —
[Exposura Medium Total 5.64E-05 —
[Medium Total 1.54E-02 / -
- i It Total of Receptor Risks Across Ail Mediaj] 1.54E-02 |[ &/ Total of Receptor Hazards Across All Media -
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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 X . (/
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA ?'l
Scenario Timeframe: Future
Recaptor Population: Resident
Receptor Age: Child
Medium Exposure Exposure - Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point
ingestion | Inhalation | Dermal External Exposure Prmary ingestion tnhalation Demal Exposure
- E {Radiation) Roul_gs Total Target Organ(s) Routes Total
Groundwater | Groundwater Tap Water Contact With
’ Groundwater . .
1,4-Dichlorobenzene’ 3.65E-09 - 1.83E-09 - 5.48E-09 Liver/Developmental 3.38E-04 - 1.69E-04 5.07€-04
1,1,2-Trichioroathane 3.62E-08 - 2.54E-09 - 3.88E-08 Blood/Liver 5.56E-03 - 3.90E-04 5.95E-03
1,1-Dichloroethens . - - - - - Liver 2.04E-02 - 211E-03 2.25E-02
1,2-Dichloroethens (cis) - - - - - Kidnay 9.98E+00 .- 6.62E-01 1.06E+01
Benzene | 1.26E-07 - 1.45E-08 - 1.41E-07 Blood/tmmune 2.01E-02 - 2.30E-03 2.24E-02
Bromodichloromethane 1.76€-08 - 1.08E-09 - 1.87€-08 Kidney 4 97E-04 - 3.04E-05 | 5.27E-04
Chloraform 2.11E-08 - 1.44E-09 - 2.26E-08 - Liver 2.38E-03 - 1.62E-04 2.55E-03
Tetrachloroethene 7.10E-07 - 3.17E07 - 1.03E-06 Liver 4.60E-03 - 2.05E-03 6.65E-03
Trichloroethene 5.06E-06 - 6.55E-07 - 5.72E-06 N/A - - - . -
Vinyt Chloride 2.00E-04 - - 7.79E-06 - 2.08E-04 Liver 3.25E+00 - 1.26E-01 3.37E+00
(Total) 2.06E-04 — 8.78E-06 | 2.15E-04 1.33E+01 -~ 7.95E-01 -1.41E+01
Exposure Point Total . 2.15E-04 . 1.41E+01
} Exposure Medium Total : ’ 2.15E-04 1.41E+01
Groundwaler Total 2.15E-04 : ) 1.41E+01
[Receptor Total : 2.15E-04 1.41E+01
Total Risk Across All Med Total Hazard tndex Across All Medial  1.41E+01 |}
Total Blood HI =¥ 2.B4E-02
Total Developmenta! HI =f  5.07E-04
! Total Immune Hl =f  2.24E-02
N Total Kidney Hi <f  1.06E+01
— Total Liver Hi =f  3.41E+00

L/DOCUMENTS/RAC/RAC2 EPS30704/01060/24080 Page 1 of 1 : . ' : AR301906



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

TABLE 9 (RAGS D 9.1.RME)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO GROUNDWATER
: REASONABLE MAXIMUM EXPOSURE

BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

Non-Carcinogenic Hazard Quotient

Medium Exposure Exposure Chemical Carcinogenic Risk
Medium Point ' .
Ingestion | Inhalation| Dermal External Exposure Primary Ingestion Inhalation Demnal Exposure
(Radiation} | RAoutes Total Target Organ(s) Routes Total
Groundwater | Groundwater Tap Water Contact With
Groundwater .

: 1,4-Dichlorobenzene 1.91E-08W - 9.55E-09 &~ - 2.86E-08 Liver/Davelopmental 5.89E-04 o - 2.95E-04 ~t* 8.84E-04
1,1,2-Trichloroethane 1.89E-07 4 - 1.33E-084~ - 2.03e-07 Blood/Liver 9.69E-03 - 6.79E-04~- 1.04E-02
1,1-Dichloroethens - w - - - - Liver 3.56E-02 b~ - 3.81E-03 14~ 3.94E-02
1,2-Dichlorosthene (cis) - [ - 1 - - Kidney ')) 1.74E+01 - 1.19E+00&" 1.86E+01
Benzene 6.61E-07¢ - 7.84E-08 4 - 7.39E-07 Blood/immune 3.50E-02 v - 4.16E-03 =" 3.92E-02
Bromodichloromethane 9.20E-08 ¢~ - 5.62E-09 4~ - 9.76E-08 Kidney 8.66E-04 o - 5.28E-05 8.19€E-04
Chloroform 1.10E-07uf" - 7.51E-09 g} - 1.18E-07 Liver 4.16E-03 w* - 2.83E-04 ok 4.44E-03
Tetrachloroethene 3.71E-06 4" ~ 1.65E-064 - 5.37E-06 Liver 8.02E-03 o+ - 3.57E-03,4 1.16E-02
Trichloroethens 2.65E-05¢"7 - 3.42E-064 - 2.99E-05 N/A - - - = -
Vinyl Chloride 1.33E-02¢ - 5.63E-04¢”  ~ 1.38E-02 Liver Y\Y| 5.66E+00 - 2.40E-01 o= 5.90E+00
(Total) 1.33E-024 - 5.68E-04u" 1.39E-02 { ¥ | 2.32E+01 - 1.45E+0§- " 2.46E+01 ,al

Exposure Point Total 1.39E-02 2.46E+01

Exposure Medium Total 1.39E-02 2.46E+01

Groundwater Total 1.39E-02 2.46E+01
Receptor Total 1.39E-02 2.46E+01

L/DOCUMENTS/RAC/RAC2 EPS30704/0106(0/24080

Total Risk Across All Madia

Page 10f 1

Total Hazard Index Across ANl Mediaf

Total Blood HI = 4.96E-02

Total Developmental Hi =f  8.84E-04
Total Immune HI =§  3.92E-02

Total Kidney Hi =f  1.86E+01

Total Liver Ht | 5.97E+00
AR301907



. TABLE 9 (RAGS D 8.2.CTE)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO GROUNDWATER
CENTRAL TENDENCY EXPOSURE .
BUTZ LANDFILL SITE, MONRQE COUNTY, PENNSYLVANIA V

Receptor Population: Resident

Scenano Timeframe: Future
Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Paoint .
tngestion | [nhalation | Dermal External Exposure Primary . Ingestion fnhalation Demnatl Exposure
__I(Radiation) | Routes Total Target Organ(s) Routes Total
Groundwater | Groundwater Tap Water Contact With
Groundwater .

1,4-Dichlorobénzene } 5.18€-09 - 2.36E-09 - 7.54E-09 Liver/Developmental 1.37E-04 - 6.25E-05 1.99E-04
1,1,2-Trichloroethane 5.14E-08 - 3.29E-09 - 5.47E-08 Blood/Liver 2.25E-03 - 1.44E-04 2.40E-03
1,1-Dichlorosthene - - - - - Liver 8.28E-03 - 7.55E-04 9.04E-03
1,2-Dichlorosthene (cis} - - - X - - Kidney 4.05E+00 - 2.37€-01 4 28E+00
Benzene 1.79E-07 -- 1.78E-08 - 1.97E-07 Blood/Immune 8.15E-03 - 8.10E-04 8.96E-03
Bromodichloromethane 2.50E-08 - 1.40E-09 - 2.64E-08 Kidney 2.01E-04 - 1.13E-05 2.13E-04
Chloroform 3.00E-08 - 1.83E-09 - 3.18E-08 Liver - 9.67E-04 - 5.91E05 1.03€-03
Tetrachioroethens 1.01E-06 - 4.10E-07 - 1.42E-06 Liver 1.87E-03 - 7.60E-04 2.63E-03

Trichloroethena 7.19E-06 - 8.38E-07 - 8.02E-06 N/A - - - -
Vinyl Chioride ) 2.84E-04 - 9.39E-06 -~ 2.94E-04 Liver 1.32E+00 -- 4.35E-02 1.36E+00
(Totat) 2.93E-04 — 1.07E-05 3.04E-04 5.39E+00 -- 2.84E-01 5.67E+00
[Exposure Pont Total 3.04E04 : 5.67E+00
Exposure Medium Total 3.04E-04 - 5.67E+00

Air inhalation of Groundwater Vapors | .
During Showering

1.4-Dichlorobenzene - 4.54E-09 - - 4.54E-09 Liver - 5.15E-06 -- 5.15E-06
1.1,2-Trichloroethane - 6.09E-09 - - 6.09E-09 N/A - - - -
1,1-Dichlorosthene - - - - - Liver - 1.11E-03 - 1.11E-03

1,2-Dichloroethene (cis} - - - - - N/A - - -- -
Benzene 1.4BE-08 - ~ 1.48E-08 Blood/Immune - . 6.35E-04 - - 6.35E-04

Bromodichloromethane - 5.91E-09 - - 5.91E-09 NA . - - - -
Chloroform } - 1.05E-08 - - 1.05E-08 Liver - 4.68E-05 - 4.68E-05
Tetrachloroethens - 4.59E-09 - - 4.59E-09 CNS/Kldney ’ - 2.88E-05 - - 2.88E-05

" [Trichlorosthene - 113606 | - - 1.13E-06 NA - - - -
Vinyl Chloride ~ 1.14E-06 - — .14E-06 Liver - 2.59E-02 -~ 2.59E-02
otal) - 2.31E-06 — 2.31E-06 — 2.77E-02 -~ 2.77E-02
. Exposure Point Total 2.31E-08 2.77E-02
[Exposure Medum Total 31E-06 2.776-02
Groundwater Total .06E-04 5.70E+00

Recaptor Total , O6E-04 5.70E+00 |
Total Risk Acrass All Madia]__3.06E-04 ] Total Hazard Index Across All Medis]_5 70E200 ]

Total Blood Hi = 1.20E-02
Total CNS Ht = 2.88E-05
- Total Developmental HI =] 1.99E-04

Total Immune HI 5§  9.60E-03
Tolal Kidney HI =§  4.28E+00
Totat Liver HI =§  1.40E+00

L/DOCUMENTS/RAC/RAC2 EPS30704/01060/24080 : Page t of 1 i ) AR301908



TABLE 9 (RAGS D 9.2.AME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO GROUNDWATER
REASONABLE MAXIMUM EXPOSURE
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Aduft

L/DOCUMENTS/RAC/RAC2 EPS30704/01060/24080

Page 1of 1

Medium Exposure - Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point
Ingestion | Inhalation | Dermal Extemal Exposure Primary ingestion Inhalation Dermal Exposure
(Radiation) 1 Routes Total Target Organ(s) Routes Total
Groundwater | Groundwater Tap Water Contact With
Groundwater .
1.4-Dichlorobenzane 2.54E-08 \1/ - 1.40E-08¢—~ - 3.94E-08 Liver/Developmental 1.96E-04 - 1.08E-04 L 3.04E-04
1,1,2-Trichioroethane 2.52E-07¢f - 1.95E-OBD -~ 2.71E-07 Blood/Liver 3.22E-03 o3 - 2.50E-04 3.47E-03
1,1-Dichioroethene - - - - ) - - tiver 1.18E-02 o1 - 1.31E-03 [ 1.31E-02
1,2-Dichiorcethene {cis) - o - Y P - Kidney 5.78E+0044= - 411E-01 .4 6.19E+00
Benzene 8.78E-07y - 1.06E-Q7u s - 9.84E-07 Blood/Immune 1.16E-02 ,}~ - 1.40E-034 1.30E-02
‘|Bromodichtoromethane 1.22E-Q7pl” - 8.32E-09 ¥~ - 1.31E-07 Kidnay 2.88E-04 e - 1.96E-05, 3.07E-04
Chioroform 1.47E-07 4|~ -~ 1.09E-08v= - 1.58E-07 Liver 1.38E-03 yf~ - 1.02E-04 »| 1.48E-03
Tetrachloroethene 4.94E-06 4~ -~ 2.44E-06 \‘— - 7.37E-06 Liver 2.67E-03 ¢i» - 1.32E-03w} 3.98E-03
Trichloroethene 3.52E-05 g» - 4.97E-06 (fe - 4.02E-05 N/A M - R -
Vinyl Chloride 1.39E-03 J»r - 5.57E-05 ¢ ~ 1.45E-03 Liver 1.88E+00 | - 7.52E-02 ] 1.96E+00
(Total) 1.43E-03% -~ 6.33E-05a]= 1.50E-03 7.69E+00 |l - 4.91E-O1me]  B8.18E+00 »f*
{Exposure Foint Total 1.50E0 8.18E+00
Exposure Medium Total 1.50E-0: 8.18E+00
Air Inhalation of Groundwater Vapors
During Showering
1,4-Dichlorobenzene - 1.11E-Q74¢r ~ - 1.11E07 Liver - 3.67E-05 - 3.67E-05
1,1,2-Trichioroethane - 1.49E-07 e -- - 1.49E-07 N/A - - ot - -
1,1-Dichiorosthene - - U - - - Liver - 7.90E-Q3 W~ - 7.90E-03
1,2-Dichloroethens (cis) - - o~ - - - N/A - - ~ - -
Benzene - 3.62E-07+|> - - 3.62E-07 Blood/Immune - 4.52E-03 -1~ - 4.52E-03
Bromodichforomethane - 1.44E-Q07 = - - 1.44E-07 N/A - -~ - -
Chioroform - 2.57E-07\}» - - - 2.57E-07 Liver - 3.33E-04 4T - 3.33E-04
Tetrachloroethene - 112E-07y~ -~ - 1.12E-07 CNS/Kidney - 2.05E-0441 - 2.05£-04
Trichlorosthene - 2.756-051 - - 2.75E-05 NA - = -~ -
Vinyl Chloride - 2.78E-054”  -- -- 2.78E-05 Liver - 1.84E-01 = 1.84E-01
(Total) - 564E051 - 5.64E-05 — 1.97E-01 - (TOTEDT | Y
Exposure Point Total .64E-05 1.97E-01
Exposure Madium Total .64E-05 1.97E-01
Groundwater Total § 1.56E-03 8.38E+00
Receptor Total 1.56E-03
p CBIBED | ( a
Total Risk Across All Medial_T56E-03 J}~ Total Hazard Index Across All Media] _8.38E+00
Total Blood HI =f  2.10E-02
Total CNS Hi = 2.05E-04
Total Developmental Hl =§  3.04E-04
Total Immune Hi < 1.76E-02
Total Kidney H! 5§ 6.19E+00
Total Liver Hi = 2.17E+00

AR301909



_ TABLE 9 (RAGS D 9.3.CTE) \
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO GROUNDWATER
CENTRAL TENDENCY EXPOSURE . N4
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

Scenario Timeframe: Future
Raceptor Population: Resident
Receptor Age: Child/Adult
Madium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point . -
Ingestion | Inhalation | Dermal Extomnal Exposure Primary Ingestion tnhalation Dermal Exposure
{Radiation) | Routes Total Target Organ(s) Routes Total
Groundwater | Groundwater Tap Water Contact With -
Groundwater
1,4-Dichlorobanzene 8.83E-09 - 4.19E-09 - 1.30E-08 NA N/A - NA ~
1,1,2-Trichloroethane 8.76E-08 - 5.83E-09 - © 9.34E-08 N/A N/A - N/A -
1,1-Dichiorosthene - - -~ - - N/A N/A - N/A : -
1,2-Dichlorosthens (cis} - -- -- - - N/A N/A - N/A -
Benzene 3.06€E-07 - 3.23E-08 - 3.38E-07 N/A N/A - N/A -
Bromodichloromethane 4.26E-08 - 2.48E-09 - 4.50E-08 N/A N/A - N/A -
Chioroform 5.11E-08 - 3.27E-09 - 5.44E-08 N/A N/A - N/A - -
Tetrachloroethene 1.72E-06 - 7.27€-07 - 2.44E-06 N/A N/A - N/A -
Trichloroathene 1.22E-05 - 1.49E-06 - 1.37E-05 N/A N/A - N/A -
Vinyl Chloride 4.85E-04 - 1.72E-05 — 5.02E-04 N/A N/A - N/A . -
(Total) i 4.99E-04 = 1.94E-05 5.19E-04 - - — —
Exposure Point Totat © 5.19E-04 . -
Exposure Medium Total 5.19E-04 ) -
Air Inhalation of Groundwater Vapors
During Showering .
1,4-Dichlorobenzene - 4.54E-09 - - 4.54E-09 N/A - N/A - -
1,1,2-Trichioroethane - 6.09E-09 - ce- 6.09E-09 N/A - N/A - -
1.1-Dichlorosthene - - - - - - N/A - N/A - -
1,2-Dichloroethene {cis) T - - - - N/A - NA - -
Benzene - 1.48E-08 - - 1.4BE-08 NA - NA - -
Bromodichioromethane . - 85.91E-09 - - 5.91E-09 N/A - N/A - -
Chioroform - 1.05E-08 - - 1.05E-08 N/A - N/A - -
Tetrachioroethene - 4.59E-09 - - 4.59E-09 NA - N/A - -
Trichloroethene - 1.13E-06 - - 1.13E-06 N/A | - N/A - -
Vinyl Chloride -~ 1.14E-06 - - 1.14E-06 NA - N/A - -
{Total) : -- 2.31E-06 — 2.31E-06 - - — —
}Exposure Point Total 2.31E-06 -
Exposure Medium Total 2.31E-06 - -~
Groundwater Total - 5.21E-04 i =
Raceptor Total , . 5.21E-04 --

Total Risk Across All Madia_ 52104 ] Total Hazard Index Across AllMedia[___— ]

L/DOCUMENTS/RAC/RAC2 EPS30704/01060/24080 ) P 1ol 1
dge o AR301910



TABLE 9 (RAGS D 9.3.RME)
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO GROUNDWATER
: REASONABLE MAXIMUM EXPOSURE
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child/Aduit
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point .
Ingestion | inhalation | Dermal External Exposure Primary Ingestion {nhalation Dermal Exposure
_ (Radiation) | Routes Total Target Org_an(s) Routes Total
Groundwater | Groundwater Tap Water Contact With :
Groundwater
1,4-Dichlorobenzene 4.44E-08 - 2.36E-08 - 6.80E-08 N/A NA - N/A -
1,1,2-Trichloroethane 4.41E-07 - 3.28E-08 - 4.74E-07 : NA NA - N/A -
1,1-Dichioroethene - - - - - ’ N/A N/A - N/A -
1,2-Dichloroethene (cis) - - - - - N/A N/A - N/A .
Benzene 1.54E-06 - 1.84E-07 - 1.72E-06 N/A N/A - N/A -
Bromodichloromethane 2.14E-07 - 1.39E-08 - 2.28E-07 N/A N/A - N/A -
Chloroform | . 2.57E-07 - 1.84E-08 - 2.76€E-07 N/A N/A - NA -
Tetrachioroethene 8.65E-06 - 4.09E-06 - 1.27E-05 N/A N/A~ - N/A -
Trichloroathene | 6.17E-05 -~ 8.40E-06 - 7.01E-05 N/A N/A - N/A -
Vinyl Chloride 1.47E-02 | -~ - 6.19E-04 | , — 1.53E-02 N/A N/A -- - NVA --
(Total) 14760271 - 6.32E-04"] . 1.54E-02. J=t ' - — — -
Exposure Point Total 1.54E-02 —
Exposure Medium Total 1.54E-02 -
Air - linhaiation of Groundwater Vapors - i}
During Showaring .
1,4-Dichlorobenzene - 1.11E-07 -- - 1.11E-07 N/A - N/A - -
1,1,2-Trichioroethane - 1.49E-07 - - 1.49E-07 N/A - N/A - -
1.1-Dichloroethene . - - - - - . NA - N/A .- -
1,2-Dichloroethene (cis}) - - -~ - - N/A - N/A - -
Benzene - 3.62E-07 - - 3.62E-07 N/A - N/A - -
Bromodichloromethane - 1.44E-07 - - 1.44E-07 N/A - N/A - -
Chioroform - 2.57E-07 - - 2.57E-07 N/A -- N/A - -
Tetrachloroethene- - - 1.12E-07 - - 1.12E-07 NA - N/A - -
Trichioroethene - 2.75E-05 - - 2.75E-05 NA - . N/A - -
Vinyl Chloride ~ 2.78E-05 - - 2.78E-05 N/A -- N/A — -
. (Total) — 5.64E-05 | 7 - 5.64E-05 L— i - — - -
E)(posure Paint Total - 5.64E-05 -
Exposure Medium Total 5.64E-05 -
Groundwater Total "556-02 =
'ﬁeceptor Total 1.55E-02 -

Total Risk Across All Media] _1.65E-02 ¢

Total Hazard Index Across Al Media[___— ]

L/DOCUMENTS/RAC/RAC2 EPS30704/01060/24080 Page 10f 1 AR301911



RISK ASSESSMENT SUMI

TABLE 10 (RAGS D 10.1.CTE)

MARY - CHILD RESIDENT EXPOSURE TO GROUNDWATER
CENTRAL TENDENCY EXPOSURE

BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

g

Scenano Timeframe: Future
Receptor Poputation: Resident
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point ) : :
Ingestion | Inhatation | Dermal Extemal Exposure Primary Ingestion Inhalation Dermal Exposure
. {Radiation) | Routes Total ## Target Organ(s) Routes Total **
Groundwater | Groundwater Tap Water Contact With
Groundwater
1.2-Dichloroethene (cis) Kidney 9.98E+00 - 6.62E-01 1.06E+01
Tetrachioroethene 7.10E-07 - 3.17E-07 - 1.03E-06 .
Trichlorcethane 5.06E-06 - 6.55E-07 - 5.72E-06
Vinyl Chioride 2.00E-04 - 7.79E-06 - 2.08E-04 Liver 3.25E+00 - 1.26E-01 3.37E+00
. (Total ##) 2.06E-04 - 8.76E-06 2.15E-04 s!olal ) 1.32E+01 -~ 7.88E-01 1.40E+01
[Exposure Point Total - 215604 T.40E+01
IExposure Medium Total ’ 2.15E-04 1.40E+01
Groundwater Total 2.15E-04 1.40E+01
rRecqplor Total 2.15E-04 1.40E+01

#4# All carcinogenic chemicals are omittad and total cancer risks for an exposure medium are listed as "0.0E+0" if the associated total cancer risk from ali COPCs for this receplor and the lifetime receptor are <= 1.0E-04.

Total Risk Across Al Media #4[_2.156.04_]

Total Hazard Index Across All Media **

If cumulative cancer fisk (individual receplor or lifetima receptor) for an axposure medium exceeds 1.0E-04, then all COPCs are listed that individually contribute at least t.0E-06 cancer risk {o this receptor of to the lifelime receptor.

- Al

with nor inogenic toxicity are omitted and total noncancer hazard indices (His) for an exposure medium are listed as "0.0E+0" if all target organ-specitic His <=1 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 which individually contributa an HQ of at least 0.2 to the target organ HI that exceeds 1.0 or to an HQ that exceeds 1.0.

L/DOCUMENTS/RAC/RAC2 EPS30704/01060/24080

Page 1 of 1

Total Kidney HI =§  1.06E+01
Total Liver HI =}  3.37E+00

AR301912



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

TABLE 10 (RAGS D 10.1.RME)
RISK ASSESSMENT SUMMARY - CHILD RESIDENT EXPOSURE TO GROUNDWATER
REASONABLE MAXIMUM EXPOSURE

BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

Non-Carcinagenic Hazard Quatient

Medium - Exposure Exposure Chemical Carcinogenic Risk
Medium Paint
Ingestion | Inhalation [ Dermal Extenal Exposure Primary Ingestion Inhalation Dermal Exposure
o (Hadiition) HRoutas Total ## Target Org.an(s) Routes TOE:
Groungwater { Groundwater Tap Water Contact With
Groundwater
w}172-Dichloroethene (c1s) Kidney 1.74E+01 - 1.19E+00 1.86E+01
Benzene 6.61E-07 - 7.84E-08 - 7.39€-07 )
Tetrachloroetheng 3.71E-06 - 1.65E-06 - 5.37E-06
AT richloroethene 2.65€E-05 - 3.42E-06 - 2.99€-05 .
wivinyt Chloride 1.33E-02 -~ 5.63E-04 -- 1.38E-02 Liver 5.66E+00 - 2.40E-01 5.90E+00
(Total ##) 1.33E-02 - 5.68E-04 1.38E-02 (Total **} 2.31E+01 -~ 1.43E+00 2.45E+01
Exposure Point Total 1.38E-02 2.45E401
Exposure Madium Total 1.38E-02 2.45E+01
Groundwater Total 1.38E-02 2.45E401
Receptor Total 1.38E-02 2.45E+01

Total Risk Across All Media w

‘## All carcinogenic chemicals are omitted and tolal cancer risks far an exposure madium are listed as “0.0E+0" if the associated total cancer risk from all COPCs for this receptor and the lifetime receplor are <= 1.0E-04.
i1 cumulative cancer risk {individual receptor of lifelime receptor) for an exposure medium exceeds 1.0E-04, then all COPCs ara listed that individually contribute at least 1.0E-06 cancar risk to this recepior of 10 the'lifetme receptor.

= All i i with nor

If 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 of at least 0.2 o the targat organ HI that exceeds 1.0 or to an HQ that exceeds 1.0.

i~

L/DOCUMENTS/RAC/RAC2 EPS30704/0106(/24080

W OCE Gy men

?

Page 1o 1

Total Hazard Index Across All Media **

genic toxicity are omitted and tolal noncancer hazard indicas (Hlis) for an exposure medium are listed as “0.0E+0" if ail target organ- specific His <=1 and all HQs <= 1.0 for this receptor.

Total Kidnay Hi 1.86E+01
Total Liver HI 5.90E+00

AR301913



TABLE 10 (RAGS D 10.2.CTE)

RISK ASSESSMENT SUMMARY - ADULT RESIDENT EXPOSURE TO GROUNDWATER 4
CENTRAL TENDENCY EXPOSURE : o
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA r' N
Scenario Timeframe: Future
Recaptor Population: Resident
Receptor Age: Adult
Medium Exposure Exposure ) Chemical Carcinogenic Risk ) Non-Carcinogenic Hazard Quotiant
Medium Point
Ingestion | Inhalation | Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
) (Radiation) | Routes Total ## Target Organ(s) Routes Total **
Groundwater | Groundwater Tap Water Contact With
Groundwater
1,2-Dichloroethene {cis} Kidney 4.05E+00 - 2.37€-01 4.28E+00.
Tetrachloroethene 1.01E-06 - 4.10E-07 - 1.42€-06 :
Trichloroethene 7.19E-06 - 8.38E-07 - 8.02E-06 -
Vinyt Chloride 2.84E-04 -- 9.39E-06 - 2.94E-04 Liver 1.32E+00 - 4.35E-02 1.36E+00
(Totai ##) 2.92E-04 -- 1.06E-05 3.03E-04 5.37E+00 - 2.81E-01 5.64E+00
Exposure Point Total . .03E-04 5.64E+00
Exposure Madium Tota! 3.03E-04 5.64E400
Air inhalation of Groundwater Vapors . ’
During Showering
1,2-Dichloroethene (cis) N/A - - - -
Tetrachloroethene - 4.59E-09 -- - 4.59E-09
Trichloroethene - 1.13E-06 - - 1.13E-06
Vinyl Chloride - 1.14E-06 - - 1.14E-06 Liver - - 2.59E-02 - 2.59E-02
(Total ##) - 2.27E-06 - 2.27E-06 - 2.59E-02 - 2.59E-02
Exposure Point Total 2.27E-06 2.59E-02
Exposure Medium Total ’ 2.27E-06 2.59E-02
[Groundwater Total 3.06E-04 5 67E+00
[Receptor Total 3.06E-04 - 5.67E400
Total Risk Across All Media # ' Total Hazard Index Across All Media | 5.67E+00 |}
Total Kidnay HI = 4.28E+400
Total Liver HI =| 1.39E+00

## All carcinogenic chemicals are omitted and total cancer risks for an exposure medium are listed as “0.0E+0" if the associated total cancer risk trom all COPCs for this receptor and the lifelime receptor are <= 1.0E-04.

If cumulative cancer nsk (individual receptor or lifetime receptor) for an exposure medium exceeds 1.0E-04, then all COPCs are listed thal individually contribute at ieast 1.0E-06 cancer risk ta this receptor or to the litetme receptor.
Al i i with inogenic loxicity are omitted and tolal noncancer hazard indices (HIs) for an exposure medium are listed as "0.0E+0" if all target organ-spectfic His <=1 and all HQs <= 1.0 for this receplor.

If 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 of at least 0.2 to the target organ Hi that exceeds 1.0 or 1o an HQ that exceeds 1.0. .
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Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult

TABLE 10 (RAGS D 10.2.RME)
RISK ASSESSMENT SUMMARY - ADULT RESIDENT EXPOSURE TO GROUNDWATER

REASONABLE MAXIMUM EXPOSURE
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

## All carcinogenic chemicals are omitted and tolal cancer risks {or an exposure medium are listed as “0.0E +0" it the associated totat cancer risk from all COPCs for this receptor and the litetime receptor are <= 1.0E-04.
If cumulative cancer risk (individual receptor or lifetime receptor) for an exposure medium exceeds 1.0E-04, then all COPCs are listed that individually contribute at least 1.0E-06 cancer risk to this receptor or lo the lifelime receptor.

"* All chemicals associated with noncarcinogenic toxicity are omitted and total noncancer hazard indices {His) for an exposure medium are lisled as "0.0E+0" if all target organ-specific His <=1 and all HQs <= 1.0 for this receptor.

I 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 of at least 0.2 to the target organ HI that exceeds 1.0 or lo an HQ that exceeds 1.0.
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Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Meadium Point
Ingestion | Inhalation | Dermal Externaf Exposure Primary Ingestion Inhalation Dermal Exposure
{Radiation) | Routes Totat ## Target Organ(s) Routes Total **
Groundwater | Groundwater Tap Water Contact Wilh
Groundwater .
v/[1,2-Dichloroethene (cis) Kidney 5.78E+00 -- 4.11E-01 6.19E+00 o}
Benzene 8.78E-07 - 1.06E-07 - 9.84E-07
Tetrachioroethene 4.94E-06 -- 2.44E-06 - 7.37E-06
Trichloroathene 3.52E-05 - 4.97E-06 - 4.02E-05 *
[Vinyt Chloride 1.39E-03 - 5.57E-05 - 1.45E-03 Liver 1.88E+00 - 7.52€E-02 1.96E+00 ¢
(Tol_al ##) 1.43E-03 -~ 6.32E-05 1.50E-03 | . 7.66E+00 -~ 4.86E-01 8.15E+00 §—
Exposure Point Totat ’ 1.50E-03 8.15E+00
Exposure Medium Total 1.50E-03 - 8.15E+00
Air Inhalation of Groundwater Vapors
During Showaering _
: "|1,2-Dichloroethens (cis) » N/A - - - -
Benzeng - 3.62E-07 - - 3.62E-07
Tetrachioroethens - 1.12E-07 -- - 1.12E-07
~|Trichiorosthene - 2.75E-05 - - 2.75E-05 w T
' Vﬁyl Chloride i -- 2.78E-05 - -- 2.78E-05 { of” Liver -- 1.84E-01 - 1,84E:01
(Total #4) - 5 58E-05 - 5.58E-05 - 1.84E-01 — (1.84E-01/ k(
Exposure Point Total 5.58E-05 1.84E-01
Exposure Medium Total 5.58E-05 1.84E-01
Groundwater Total 1.55E-03 .33E+00
Receptor Total 1.55E-03  8.33E+00Y | { 2.
Total Risk Across All Media M Total Hazard Index Across All Media “f (8.33€v00) | | 2.
Total Kidney HI =} 6.19E+00
Total Liver HI = 2.14E+00
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TABLE 10 (RAGS D 10.3.CTE)
RISK ASSESSMENT SUMMARY - LIFETIME RESIDENT EXPOSURE TO GROUNDWATER

CENTRAL TENDENCY EXPOSURE ) V
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA Q _
Scenario Timeframe: Future )
Receptor Popuiation. Resident . .
Recaptor Age: Child/Aduit
Medium Exposure Exposure ) Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point . )
Ingestion | Inhalation | Denmal External Exposure Primary Ingestion inhalation Dermal Exposure
) {Radiation) | Routes Total ## Target Organ(s} Routes Tc&aglﬁ
Groundwater | Groundwater Tap Water Contact With :
Groundwater .
Tetrachloroethene 1.72€-06 - 7.27E-07 s 2.44E-06 N/A N/A - N/A -
Trichlorosthene 1.22E-05 - 1.49E-06 .- 1.37E-05 N/A NA - . N/A -
Vinyl Chloride 4.85E-04 -- 1.72E-05 - 5.02E-04 N/A N/A - N/A --
(Total ##) 4.99E-04 - 1.94E-05 5.18E-04 - - - -
[Exposure Point Total 5.18E-04 =
Exposure Medium Total * 5.1BE-04 -
Air Inhalation of Groundwater Vapors -
During Showering
Tetrachloroethens - 4.59E-09 - - 4.59E-09 N/A - N/A - -
Trichloroethene - 1.13E-06 -- - 1.13E-06 N/A - - N/A - -
Vinyl Chloride - 1.14E-06 - - 1.14E-06 N/A -~ N/A - -
(Total ##) -- 2.27E-06 -~ 2.27E-06 - -- -~ -
Exposure Point Total . 2.27E-06 - ) —
Exposure Medium Total 2.27E-06 -
Groundwater Total 5.20E-04 - - -
- jReceptor Totai 5.20E-04 -

[ 5.20E-04 Totat Hazard index Across All MediE

## All carcinogenic chemicals are omitted and tolal cancer risks for an exposure medium are listed as "0.0E+0" it the associated total cancer risk trom all COPCs for this receptor and the iiletime receptor are <= 1.0E-04.
It cumulative cancer risk (individual receptor of lifetime receptor) for an exposure medium exceeds 1.0E-04, then all COPCs are listed that individually contribute at ieast 1.0E-06 cancer risk to this receptor or to the lifetime receptor.

- Total Risk Across All Madial
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TABLE 10 (RAGS D 10.3.RME)
RAISK ASSESSMENT SUMMARY - LIFETIME RESIDENT EXPOSURE TO GROUNDWATER
REASONABLE MAXIMUM EXPOSURE
BUTZ LANOFILL SITE, MONROE COUNTY, PENNSYLVANIA

Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child/Adult

Medium Exposure Exposure Chemical Carcinagenic Risk ) Non-Carcinogenic Hazard Quotient
Medium Point )
Ingestion | Inhalation | Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation} | Routes Total ## Targat Organ(s) Routes Total
Groundwater | Groundwater Tap Water Contact With
Groundwater . R :

Banzene 1.54E-06 - 1.84E-07 - 1.72E-06 N/A N/A - N/A -
Tetrachloroethene 8.65E-06 - 4.09E-06 - 1.27E-05 N/A N/A - N/A -
Trichloroethene ’ 6.17E-05 - 8.40€-06 - . 7.01E-05 . N/A NA - -- N/A -
Vinyl Chiloride 1.47E-02 - 6.19E-04 - 1.53E-02 - N/A N/A - N/A -
_LA(Total ##) 1.48E-02 - 6.32E-04 1.54E-02 - - - -
: }Exposure Point Total ’ . 1.54E-02 -
Exposure Medium Total ] 1.54E-02 of™ - --

. Air Inhalation of Groundwater Vapors . -

During Showering

Benzene - 3.62E-07 - - 3.62E-07 N/A - N/A - -
Tetrachloroethene - 1.12E-07 - - 1.12E-07 N/A - N/A . - -
A~|Trichloroethene ’ -’ 2.75E-05 - .- 2.75E-05 N/A -- N/A - -
Vinyl Chloride - | 2.78E-05 - - 2.78E-05 JJ- N/A - N/A -- -
(Total ##) - 5.58E-05 -- 5.58E-05 - - - -
JExposure Point Total 5.58E-05 - --
Exposure Medium Total 5.58E-05 --
Groundwater Total ’ 1.54E-02 -
Receptor Total 1.54E-02 --

Total Risk Across All MediaI 1.54E-02 3’ . Total Hazard Index Across All MediaE

#4# Alt carcinogenic chemicals are omitied and total cancer risks for an exposure medium are listed as "0.0E+0" il the associated total cancer risk from all COPCs for this receptor and the lifetime receptor are <= 1.0E-04.
It cumulative cancer risk (individual receptor or lifetime receptor) for an exposure medium exceeds 1.0E-04, then all COPCs are listed that individually contribute at least 1.0E-06 cancer risk to this receptor or to the lifetime receplor.

N\ pee Z
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TABLE A-1

GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

A 1 B | ¢C b | E 1 F | @ 1 3 1 kK 1 L

1 General UCL Statistics for Data Sets with Non-Detects

P User Selected Optlons .

3 From File |C:\ButzLF\ProUCL\Bzcogw_ProUCLinput.wst

4 Full Precision |ON '

5 ‘Confidence Coefficient |95%.

6 Number of Bootstrap Operations |2000

7

8

9 1,4-Dichlorobenzene

10

1 General Statistics _

12 ~ Number of Valid Data 68 Number of Detected Data 1

13 Number qf Distinct Detected Data 1 Number of Non-Detect Data 67

14 Percent Non-Detects 98.53%

15 . '

16 Waming: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data seti

17| Mis suggested to use altemaﬂve site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

18 ' '

19 The data set for varlable 1,4-Dichlorcbenzene was not processedl

20

21

22

23 1,1,2-Trichloroethane

24

25 _ General Statistics

26 Number of Valid Data; - 68 Number of Detected Data 3

27 Number of Distinct Detected Data _ 3 Number of Non-Detect Data 65

28 Percent Non-Detects 95.59%
-29

30 Raw Statistics Log-transformed Statistics

31 Minimum Detected 0.34 Minimum Detected| -1.07881

32 Maximum Detected 0.47 Maximum Detected{ -0.755023

13 Mean of Detected| 0.3933333 Mean of Detected| -0.942695

24 SD of Detected| 0.0680686 SD of Detected| 0.1679379

a5 Minimum Non-Detect 0.5 Minimum Non-Detect| -0.693147

36 Maximum Non-Detect 50 Maximum Non-Detect 3.912023

37 :

38 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 68

39 For all me(h_ods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

40 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage| 100.00%

41 . : -

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

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

44 Those methods will retum a 'N/A’ value on your output display!

L/DOCUMENTS/RAC/RAC2 EPS30704/01060/24080
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file://C:/ButzLRProUCL/Bzcogw_ProUCLinput

TABLE A-1
GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION

BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

AR301919

A T B 1T ¢ | B 1 E ] F 1 & | H 1 1 J | Kk |t

45

46 itis necessary to have 4 or more Distinct Values for bootstrap methods.

47 Howaever, results obtained using 4 to 9 distinct values may nqt be reliable.

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

49

50

51 UCL Statistics

52 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with _Detected Values Only

53 Shapiro Wilk Test Statistic‘ 0.91 1_8_53 Shapiro Wilk Test Statistic; 0.9292941

54 5% Shapiro Wilk Critical VaIue‘ 0.767 _ 5% Shapiro Wilk Critical Valuel 0.767

55 Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

56 ' :

57 Assuming Normal Distribution Assuming Lognormal Distribution

58 DL/2 Substitution Method DL/2 Substitution Method

59 Mean| 2.7195588 Mean| 0.7294105

60 SD| 3.0027547|° SD| 0.7942207

61 95% DL/2 (t) UCL| 3.3269096 95% H-Stat (DL/2) UCL| 3.483836

62

63 Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method ‘

64 MLE method failed to converge properly Mean in Log Scale -0_.942695

65 : SD in Log Scale| 0.2144901

66 Mean in Original Scale| 0.3985013

67 SD in Original Scale| 0.0861743

68 95% t UCL| 0.4159313

69 95% Percentile Bootstrap UCL| 0.4159516] -

70 95% BCA Bootstrap UCL| 0.4157046

71 ]

72 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

73 k star (bias corrected) N/A Data appear Normal at 5% Significance Level

74 Theta Star N/A

75 nu star N/A

76 :

77 A-D Test Statistic N/A Nonparametric Statistics _

78 5% A-D Critical Value N/A Kaplan-Meier (KM) Method

79 K-S Test Statistic N/A Mean| 0.3933333

80 " 5% K-S Critical Value N/A SD| 0.0555778

81 Data not Gamma Distributed a_t 5% Significance Level SE of Mean| 0.0392994

82 95% KM (t) UCL| 0.4588815

83 Assuming Gamma Distribution 95% KM (z) UCL| 0.4579751
| a4 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL| 0.4730206

85 ' Minimum N/A 95% KM (bootstrap t) UCL| 0.6143829

86 Maximum N/A 95% KM (BCAYUCL 047

87 Mean N/A 95% KM (Percentile Bootstrap) UCL 0.47

88 Median N/A 95% KM {Chebyshev) UCL} 0.5646355
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TABLE A-1

GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

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

89 SD N/A 97.5% KM (Chebyshev) UCL| 0.6387581
a0 k star N/A 99% KM (Chebyshev) UCL| 0.7843576
91 Theta star N/A
92 Nu star N/A Potentlal UCLs to Use
93 _ AppChi2 N/A 95% KM (t) UCL| 0.4588815
94 95% Gamma Approximate UCL N/A 95% KM (Percentile Boots_trap) UCL| 0.47
95 95% Adjusted Gamma UCL N/A
gg |Note: DL/2 Is not a recommended method.
97 1 l
98 Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
99 These recommendations are based upon the resuits of the simulation studles summarized in Singh, Maichle, and Lee (2006).
100 For additlonal insight, the user may want to consult a statistician.
101 '
102f
103 1,1-Dichloroethene
104
105 General Statistics
106 Number of Valid Data| . 68 Number of Detected Data 4
107 Number of Distinct Detected Data 4 Number of Non-Detect Data 64
108 Percent Non-Detects 94.12%
109 :
110 Raw Statistics . Log-transformed Statistics
111 Minimum Detected 2.6 Minimum Detected] 0.9555114
112 Maximum Detected 35 Maximum Detected| 3.5553481
113 Mean of Detected 17.9 Mean of Detected| 2.5300828
114 8D of Detected| 13.664065 SD of Detected| 1.1249159
115 Minimum Non-Detect 0.5 Minimum Non-Detect{ -0.693147
116 Maximum Non-Detect 50 Maximum Non-Detect] 3.912023
117
118 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 68
119 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
120 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage .100.00%
. - : -
122 Waming: There are only 4 Distinct Detected Values In this data
123 Note: [t should be noted that even though bootstrap may be performed on this data set
124 the resulting calculations may not be reliable enough to draw conclusions
125 - .
126 Itis recommended to have 10-15 or more distinct observations for accurate and meaningful results.
127
128
129 - UCL Statistics _ -
130 Normal Distribution Test with Detected Values Only Lognommal Distribution Test with Detected Values Only
131 Shapiro Wilk Test Statistici 0.9949382 Shapiro Wilk Test Statistic| 0.9182104
132 5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value| 0.748
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TABLE A-1

GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

A 1 B T ¢ | o T € 1 F G | H T 1 | J 1 kK 1 L
133 Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
134
135 Assuming Normal Distribution Assuming Lognomal Distribution
138 DL/2 Substitution Method| DL/2 Substitution Method]-
137 Mean| 3.6852941 Mean| 0.872492
138 SD| 5.4804269 SD| 0.8944164
139 95% DL/2 (t) UCL| 4.7937901 95% H-Stat (DL/2) UCL| 4.5335051
140
141 Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
142 MLE method failed to converge properly Mean in Log Scale| -1.755592
143 ’ SD in Log Scale| 2.1744289
144 Mean in Original Scale| 1.5978955
145 SD in Original Scale| 5.1382194
146 95% t UCL| 2.6371751
147 95% Percentile Bootstrap UCL| 2.6980968
148 95% BCA Bootstrap UCL| 3.2275371
149
150 Gamma Dlstribution Test with Detected Values Only Data Distribution Test with Detected Values Only
151 k star (bias corrected) 0.5554865 ‘Data appear Normal at 5% Significance Level
152 Theta Star| 32.224005
153 nu star| 4.4438921
154 :
155] - A-D Test Statistic| 0.2499453 Nonparametric Statistics
156 5% A-D Critical Value| 0.6621688 Kaplan-Meier (KM) Method
157 K-S Test Statistic| 0.6621688 Mean| 3.5158582
158 5% K-S Critical Value| 0.3993142 SD| 4.6391756
159 Data appear Gamma Distributed at 5% Slgnificance Level SE of Mean| 0.6548277
160 ) 95% KM (t) UCL| 4.6080559
161 Assuming Gamma Distribution - 95% KM (z) UCL| 4.592954
162 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 10.098269
163 Minimum| 1.2741187 95% KM (bootstrap t) UCL| 4.4019126
164 Maximum| 120.23456 95% KM (BCA) UCL N/A
165! Mean| 41.818875 95% KM (Percentile Bootstrap) UCL| 21.617647
166 Median| 35.101725 95% KM (Chebyshev) UCL| 6.3701861
167 SD| 34.395135 97.5% KM (Chebyshev) UCL| 7.6052561
168 k star| 1.0645948 99% KM (Chebyshev) UCL| 10.031312
169 Theta star| 39.281493
170 Nustar| 144.7849 Potential UCLs to Use
171 AppChi2| 117.97709 95% KM (t) UCL] 4.6080559
172 95% Gamma Approximate UCL| 51.321332 95% KM (Percentile Bootstrap) UCL| 21.617647
173 95% Adjusted Gamma UCL N/A|.
174 Note: DL/2 is not a recommended method.
175 l
176 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

A | B | ¢ 1.0 1 €E T F 1 ¢ [ H 1 ! | J | K ] L

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

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

179

180

181 1,2-Dichloroethene (cis)

182

183 General Statistics

184 Number of Valid Data|- 68 Number of Detected Data 67

185 Number of Distinct Detected Data 51 Number of Non-Detect Data 1

186 Percent Non-Detects 1.47%

187

188 Raw Statistics Log-transformed Statistics

189 Minimum Detected 24 Minimum Detected| 0.8754687

190 Maximum Detected 2900 Maximum Detected| 7.972466

191 Mean of Detected| 142.32985 Mean of Detected| 3.61 596&1

192 SD of Detected| 374.25641 SD of Detected| 1.6571982

193 Minimum Non-Detect 5 Minimum Non-Detect| 1.6094379

194 Maximum Non-Detect 5 Maximum Non-Detect| 1.6094379

195

196 _

197 _ UCL Statistics : - _

198 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

199 Lilliefors Test Statistic| 0.354244 Lilliefors Test Statistic; 0.099567

200 5% Lilliefors Critical Value| 0.1082421 5% Lilliefors Critical Value| 0.1082421

201 Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

202|. .

203|- Assuming Normal Distribution Assuming Lognormal Distribution

204 DL/2 Substitution Method DL/2 Substitution Method

205 Mean| 140.27353 Mean| 3.576267

206 SD| 371.83979 . SD;| 1.6770499

207 95% DL/2 () UCL| 215.48353 95% H-Stat (DL/2) UCL| 246.3791

208 _ ' _

200 Maximum Likelihood Estimate(MLE) Method Log ROS Method

210 Mean| 107.05383 Mean in Log Scale} 3.5757948

211 SD| 399.32753 SD in Log Scale| 1.6778145

212 95% MLE (t) UCL| 187.82363 ‘Mean in Original Scale| 140.27237

213 95% MLE (Tiku) UCL| 182.20058 SD in Original Scale| 371.84023
1214 95% t UCL| 215.48246

215 95% Percentile Bootstrap UCL| 222.48235

216 95% BCA Bootstrap UCL| 270.76397

217 . .

218 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

219 k star {bias corrected)| 0.4653721 Date appear Lognormal at 5% Significance Level

220 Theta Star| 305.84094 ’
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TABLE A-1

GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

A | B [ ¢ |1 D | E

[

"~ AR301923

F G H | { | J l K L

221 nu star| 62.359865

222 :

223 A-D Test Statistic| 2.2991156 Nonparametric Statistics

224 5% A-D Critical Value| 0.8221402 Kaplan-Meier (KM) Method

225 K-S Test Statistic| 0.8221402 Mean| 140.28393

226 5% K-S Critical Value| 0.1155721 SD| 369.09169

227 Data not Gamma Distributed at 5% Significance Level SE of Mean| 45.096752

208 . 95% KM (t) UCL| 215.50153

299 Assuming Gamma Distribution 95% KM (z) UCL | 214.46148|

230 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL| 215.49315

231 Minimum 1E-12 95% KM (bootstrap t) UCL| 335.30328

232 Maximum 2900 95% KM (BCA) UCL| 235.99044

233 Mean| 140.23676 95% KM (Percentile Bootstrap) UCL| 218.69191

234 Median 26.5 95% KM (Chebyshev) UCL; 336.85611

235 SD| 371.85374 97.5% KM (Chebyshev) UCL| 421.91305

236 k star| 0.3658923 99% KM (Chebyshev) UCL| 588.99094

237 Theta star| 383.27339

238 Nu star| 49.761346 Potential UCLs to Use

239 AppChi2| 34.565122 97.5% KM (Chebyshev) UCL| 421.91305

240 95% Gamma Approximate UCF 201.89051

241 95% Adjusted Gamma UCL| 203.50472

24o|Note: DL/2 s not a recommended method.

243 ' l

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

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

246 ' For additlonal insight, the user may want to consuit a statistician.

247 '

248

249 Benzene

250

251 General Statistics

252 Number of Valid Data| 68 Number of Detected Data 2

253 Number of Distinct Detected Data 2 Number of Non-Detect Data 66

254 Percent Non-Detects 97.06%

255 '

256 Raw Statistics Log-transformed Statistics

257 Minimum Detected 0.26 Minimum Detected| -1.347074

258 Maximum Detected 1.7 Maximum Detected| 0.5306283

259 Mean of Detected 0.98 Mean of Detected| -0.408223
1260 SD of Detected| 1.0182338 SD of Detected| 1.3277357

261 Minimum Non-Detect - 0.5 Minimum Non-Detect| -0.693147

262 Maximum Non-Detect 50 Maximum Non-Detect; 3.912023

263 ' _

264 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 68
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TABLE A-1

GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

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

265 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
266 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage| - 100.00%
267|
268 ~ Waming: Data set has only 2 Distinct Detected Values.
269 This may not be adequate enough to compute meaningful and rellable test statistics and estimates.
270 The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).
271
272 Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.
273 : :
274 The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.
275 Those methods will retum a 'N/A’ value on your output display!
276 : '
277 It is necessary to have 4 or more Distinct Values for bootstrap methods.
278 Howaevaer, results obtained using 4 to 9 distinct values may not be reliable.
279 -ItIs recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.
280
281
282 UCL Statistics
283 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
284 Shapiro Wilk Test Statistic N/A Shapiro Wilk Test Statistic N/A-
285 5% Shapiro Wilk Critical Value N/A - 5% Shapiro Wilk Critical Value N/A
286 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level '
287 :
288 Assuming Normal Distribution Assuming Lognormal Distribution
289 DL/2 Substitution Method| - DL/2 Substitution Method
290 Mean| 2.7347059 Mean| 0.7386067
291 SD| 2.9951122 SD| 0.7977603
292 95% DU/2 (1) UCL| 3.3405109 95% H-Stat (DL/2) UCL| 3.5302018
293
294 Maximum Likelihood Estimate(MLE) Method N/A}. Log ROS Method
295 MLE method failed to converge properly Mean in Log Scale N/A
296 SD in Log Scale N/A
297 Mean in Original Scale N/A
298 SD in Original Scale N/A
299 95% t UCL N/A
100 95% Percentile Bootstrap UCL N/A
301 " 95% BCA Bootstrap UCL N/A
302
303 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
304 k star (bias corrected) N/A Data do not follow a Discemable Distribution (0.05)
305 Theta Star N/A :
306 nu star N/A.
307
308 A-D Test Statistic N/A Nonparametric Statistics
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TABLE A-1
GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION

BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

AR301925 -

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

309 5% A-D Critical Value N/A Kaplan-Meier (KM) Method

310 K-S Test Statistic N/A Mean 0.44

311 5% K-S Critical Value N/A : SD| 0.4762352

312 Data not Gamma Distributed at 5% Slgnificance Level SE of Mean| 0.2381176

313 95% KM (t) UCL| 0.8371602
1314 Assuming Gamma Distribution _ _ . _ 95% KM (z) UCL] 0.8316686

315 Gamma ROS Statistics using Extrapolated Data - 95% KM (jackknife) UCL| 1.3190836

316 Minimum N/A 95% KM (bootstrap t) UC!. 0.6328973

317 Maximum NA | _ 95% KM (BCA) UCL 1.7

318 Mean N/A 95% KM (Percentile Bootstrap) UCL 1.7

319 Median N/A 95% KM (Chebyshev) UCL| 1.4779306

320 sSD N/A 97.5% KM (Chebyshev) UCL| 1.927044

321 k star N/A 99% KM (Chebyshev) UCL} 2.8092404

322 Theta star N/A

323 Nu star N/A Potential UCLs to Use

304 AppChi2 N/A 95% KM (BCA) UCL 1.7

325 95% Gamma Approximate UCL N/A )

326 95% Adjusted Gamma UCL N/A

3p7(Note: D2 Is not a recommended method.

328 : \

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

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

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

332

333

334 Bromodichloromethane

335

336 . General Statistics

337 ] Number of Valid Data 68 ~ Number of Detected Data 1].

338 Number of Distinct Detected Data 1 Number of Non-Detect Data 67

339 Percent Non-Detects 98.53%

340 .

341 Waming: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data satl

a40] It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

343

344 The data set for variable Bromodichloromethane was not processed|

345

346

347

348 Chioroform

349

350 General Statistics

351 Number of Valid Data 68 ’ Number of Detected Data 5

352 Number of Distinct Detected Data 5 : Number of Non-Detect Data 63
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TABLE A-1

GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

A | B | C | D ] E F G [ H | | [ J. 1 K L

353 : ’ Percent Non-Detects 92.65%
354 :
355 Raw Statistics Log-transformed Statistics
356 Minimum Detected 0.3 Minimum Detected| -1.203973
357 . Maximum Detected 0.7 Maximum Detected| -0.356675
358 Mean of Detected 0.458 Mean of Detected| -0.834608
359 SD of Detected 0.1710848 SD of Detected 0'.3625106
360 Minimum Non-Detect 0.5 Minimum Non-Detect| -0.693147
361 Maximum Non-Detect 50 Maximum Non-Detect| 3.912023
362 . _
363 Note: Data have multiple DLs - Use of KM Method is recommende_d Number treated as Non-Detect 68
364 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
365 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage! 100.00%
366
367 Waming: There are only 5 Detected Values in this data
368 Note: It should be noted that even though bootstrap may be performed on this data set
369 the resulting calculations may not be reliable enough to draw concluslons
370
371 It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
372 ' '
373
374 _ UCL Statistics
375 Normal Distribution Test with Detected Values Only Lognommal Distribution Test with Detected Values Only
176 Shapiro Wilk Test Statistic| 0.8952456 Shapiro Wilk Test Statistic| 0.9188871
377 5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
378 Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
379 . ) )
180 Assuming Normal Distribution Assuming Lognormal Distribution
181 DL/2 Substitution Method DUL/2 Substitution Method
382 Mean 2.5925 Mean| 0.6386272
383 SD| 3.0254125 SD| 0.8608082
384] 95% DL/2 (t) UCL| 3.2044337 95% H-Stat (DL/2) UCL| 3.4412135] -
385 .
386 Maximum Likelihood Estimate(MLE) Method N/A Log ROS Msthod
387 MLE method failed to converge properly Mean in Log Scale| -0.975497
388 SD in Log Scale| 0.3322528
389 Mean in Original Scale| 0.3981603
390 SD in Original Scale| 0.1356973
391 ~ 95% tUCL| 0.4256071
392 95% Percentile Bootstrap UCL{ 0.4258267
193 95% BCA Bootstrap UCL| 0.4253309
394 :
395 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
396 k star (bias corrected)l 3.9216819 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

.Alalclolé

F G H | I | J | S

397 Theta Star| 0.1167866

308 nu star| 39.216819

399 :

400 A-D Test Statistic| 0.3477728 _ Nonparametric Statistics

401 5% A-D Critical Value| 0.6790737 Kaplan-Meier (KM) Method

402 K-S Test Statistic; 0.6790737 Mean| 0.3936364

403 5% K-S Critical Value| 0.3576662 SD| 0.1218996

404 Data appear Gamma Distributed at 5% Significance Level SE of Mean| 0.0441465

405 ' _ _ 95% KM (t) UCL| 0.467269

406 Assuming Gamma Distribution 95% KM (z) UCL| 0.4662508

407 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL| 0.4709471

408 Minimumj 0.2779788 95% KM (bootstrap t) UCL| 0.5010686

409 Maximum 0.7 _ 95% KM (BCA) UCL 0.49

410 Méan| 0.4117091 95% KM (Percentile Bootstrap) UCL| 0.5042857
a11 Median| 0.3877013 95% KM (Chebyshev) UCL| 0.5860664

412 SDj 0.1024397 97.5% KM (Chebyshev) UCL| 0.669331

413 k star| 17.03311 99% KM (Chebyshev) UCL| 0.8328882

414 Theta star| 0.0241711

415 Nustar| 2316.503| - Potential UCLs to Use

416 _AppChi2| 2205.6926 95% KM (t) UCL| 0.467269

417 95% Gamma Approximate UCL| 0.4323927 95% KM (Percentile Bootstrap) UCL| 0.5042857

418 : . 95% Adjusted Gamma UCL| 0.4328479

419|Note: DL/2is not a recommended method.

420 [ . l I

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

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

423 For additional insight, the user may want to consuilt a statisticlan.

424 '

425

426 Tetrachloroethene

427

428 ] General Statistics

429 ~ Number of Valid Data 68 Number of Detected Data 8

430 Number of Distinct Detected Data 8 Number of Non-Detect Data 60

431 Percent Non-Detects 88.24%

432

433 Raw Statistics Log-transformed Statistics . _

434 Minimum Detected 04 Minimum Detected| -0.916291

435 Maximum Detected 21 Maximum Detected| 0.7419373

436 Mean of Detected 0.8825 Mean of Detected| -0.291174

437 SD of Detected| 0.6158096/. SD of Detected| 0.5755047

438 Minimum Non-Detect 0.5 Minimum Non-Detect| -0.693147

439 Maximum Non-Detect 50 Maximum Non-Detect 3.912023

440
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TABLE A-1

GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

A 1 B | c | D | E | F G ] H | | | J | K L

441 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 68
442 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
443 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage| 100.00%
444 :
445 Waming: There are only 8 Detected Values in this data
446 Note: It should be noted that even though bootstrap may be performed on this data set
447 the resulting calculations may not be reliable enough to draw conclusions
448 .
449 It Is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
450
451
452 UCL Statistics
453 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
454 Shapiro Wilk Test Statistic| 0.7041341 ' Shapiro Wilk Test Statistic| 0.7873467
455 5% Shapiro Wiik Critical Valuel 0.818 5% Shapiro Wilk Critical VaIueJ 0.818
456 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
457 :
458 Assuming Normal Distribution Assuming Lognormal Distribution
459 DL/2 Substitution Method DL/2 Substitution Method
460 Mean 2.4420588 Mean| 0.6049284
461 SD| 2.8910095 SD| 0.8150005
462 95% DUL/2 (t) UCL| 3.0268075 95% H-Stat (DU2) UCL| 3.1503728
463 ' '
464 Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
465 MLE method fal_led to converge properly ~Meanin Log Scale] -0.70923
466 , SD in Log Scale| 0.6855123
467 Mean in Original Scale| 0.6218293
468 SD in Original Scale| 0.467246
469 95% t UCL| 0.7163365
470 95% Percentile Bootstrap UCL| 0.7184449
471 95% BCA Bootstrap UCL| 0.7300155
472 :

1473 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
474 k star (bias corrected)| 2.0619154 Data do not follow a Discemable Distribution (0.05)
475 Theta Star| 0.4280001 ’
476 nu star| 32.990647
477
478 A-D Test Statistic| 1.1149856 Nonparametric Statistics
479 5% A-D Critical Value| 0.7209894 Kaplan-Meier (KM) Method
480 K-S Test Statistic| 0.7209894 : Mean| 0.6757143
481 5% K-S Critical Value| 0.2961392 SD| 0.496613
482 Data not Gamma Distributed at 5% Significance Level SE of Mean| 0.1418894
483 J 95% KM (t) UCL| 0.912374
484 Assuming Gamma Distribution 95% KM (z) UCL| 0.9091016
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TABLE A-1
GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

A | B8 | ¢ T D T E F G | H ] i | J | K L
485 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.5845818
486 . Minimum 1E-12 _ _ 95% KM (bootstrap t) UCL| 1.9232174
487 Maximum|{ 2.358478| : 95% KM (BCA) UCL{ 1.0030769
488 ) Mean| 1.253709 95% KM (Percentile Bootstrap) UCL| 0.9726667
489 Median| 1.2978953| - 95% KM (Chebyshev) UCL| 1.294196
490 SD| 0.6910843 97.5% KM (Chebyshev) UCL| 1.5618135
491 k star| 0.5941504 99% KM (Chebyshev) UCL| 2.0874963
492 Theta star; 2.110087 _ : .
493 - Nu star| 80.804451 ' Potential UCLs to Use .
494 ' AppChi2} 61.091308 i 95% KM (t) UCL| 0.912374
495 95% Gamma Approximate UCL; 1.6582599 _ 95% KM (% Bootstrap) UCL| 0.9726667
496 95% Adjusted Gamma UCL| 1.6683738
497 Note: DL/2 is not a recommended method.
498 ' | | |
499 Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
500 These recommendations are based upon the results of the simulation studies summarized in Singh, Malchlg. and Lee (2006).
501 For additional insight, the user may want to consult a statistician.
502
503
504 Trichloroethene
505 _
506 General Statistics )
507 ' : Number of Valid Data 68 - Number of Detected Data 67
508 _ Number of Distinct Detected Data 57 Number of Non-Detect Data 1
509 _ _ . Percent Non-Detects 1.47%
510 '
511 Raw Statistics - : _ _ Log-transformed Statistics
512| Minimum Detected 0.73| : Minimum Detected| -0.314711
513 : Maximum Detected 2700 Maximum Detected| 7.9010071
514 ) Mean of Detected| 279.79746 : Mean of Detected| 4.6245552
515 _ SD of Detected| 476.74987 - 8D of Detected| 1.5498933
516 Minimum Non-Detect 50 . Minimum Non-Detect| 3.912023
517 Maximum Non-Detect 50 Maximum Non-Detect| 3.912023
518 '
519
520 : ’ UCL Statistics
521 Normal Distribution Test with Detected Values Only Lognormal Distribution Tefst with Detected Vaiues Only
522 Lilliefors Test Statistic; 0.2828816|. Lilliefors Test Statistic| 0.0885117
523 5% Lilliefors Critical Value| 0.1082421 5% Lilliefors Critical Value| 0.1082421
524 - Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
525
526 . Assuming Normal Distribution Assuming Lognormal Distribution
527 DL/2 Substitution Method ’ DL/2 Substitution Method
528 _ . Mean| 276.05044 ) Mean| 4.6038835
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TABLE A-1

GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

A ] B | C | D | E F G | H | ] J - ] K L
529 . . SD| 474.18643 SD| 1.5476995
530 95% DL/2 (t) UCL| 371.96154 95% H-Stat (DL/2) UCL| 522.15338
531 : i .
532 Maximum Likelihood Estimate(MLE) Method Log ROS Method
533 Mean| 164.00212 Mean in Log Scale| 4.5987818
534 SD| 584.04055 SDin Log Scale| 1.552896
535 95% MLE (t) UCL| 282.13281 Mean in Original Scale| 275.94267
536 95% MLE (Tiku) UCL| 285.28823 SD in Original Scale| 474.24517
537 95% t UCL| 371.86565
538 95% Percentile Bootstrap UCL| 369.42544
539 95% BCA Bootstrap UCL| 402.37794
540 : 3
541 Gamma Distribution Test with Detected Values Only - Data Distribution Test with Detected Values Only
542 k star (bias corrected)| 0.5931101 Data appear Lognommal at 5% Significance Level
543 Theta Star| 471.74622
544 nu star| 79.476757
545 :
546 A-D Test Statisti_c 1.6902966 Nonparametric Statistics
547 5% A-D Cri!_ical Value| 0.8058686 Kaplan-Meier (KM) Method{ .
548 K-S Test Statistic| 0.8058686 Mean| 276.0365
549 5% K-8 Critical Value| 0.1143371 SD| 470.69827
550 Data not Gamma Distributed at 5% Significance Level SE of Mean| 57.511864
551 95% KM (1) UCL| 371.96146
552 Assuming Gamma Distribution 95% KM (z) UCL| 370.63509
553 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL| 371.95088
554 Minimum 1E-12 95% KM (bootstrap t) UCL| 415.00636
555| - Maximum 2700 ) _ 95% KM (BCA) UCL 374.89853
556 Mean 275.68279 95% KM (Percentile Bootstrap) UCL| 375.52059
557 Median 90 95% KM (Chebyshev) UCL| 526.7249
558 SD| 474.39363 97.5% KM (Chebyshev) UCL| 635.19797
559 k star| 0.4313423 99% KM (Chebyshev) UCL| 848:27232
560 Theta star| 639.12765
561 Nu star| 58.662553 Potential UCLs to Use -
562 AppChiZ 42.053259 97.5% KM (Chebyshev) UCL| 635.19797
563 95% Gamma Approximate UCL| 384.56607
564 95% Adjusted Gamma UCL| 387.3684
565 Note: DL/2 Is not a recommended method.
566 )
567 Note: Suggestions regarding the selection of a 95% UCL. are provided to help the user to select the most appropriate 95% UCL.
568 These recommendations are based upon the results of the simulation studies summarized In Singh, Maichle, and Lee (2006).
569 For additional insight, the user may want to consult a s_tatistician.
570
571
572 Vinyl Chloride
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TABLE A-1

GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

A T .8 | < | D | €E | F | & | H | [ N T

573
574 General Statistics
575 Number of Valid Data 68 Number of Detected Data 19
576 Number of Distinct Detected Data 19 Number of Non-Detect Data 49
577 Percent Non-Detects|  72.06%
578 :
579 Raw Statistics Log-transformed Statistics
580 - Minimum Detected 0.495 Minimum Detected| -0.703198
581 Maximum Detected 1700 Maximum Detected| 7.4383835
582 Mean of Detected| 149.05711 Mean of Detected| 2.785144
583 SD of Detected| 388.9633 SD of Detected| 2.303464 .
584 Minimum Non-Detect 0.5 Minimum Non-Detect| -0.693147
585 Maximum Non-Detect 50 Maximum Non-Detect| 3.912023
586 .
587 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 62
588 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6
589 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 91.18%
590 i
591 UCL Statistics
592 Normal Distribution Test with Detacted Values Only Lognormal Distribution Test with Detected Valuas Only
593 Shapiro Wilk Test Statistic| 0.4206997 Shapiro Wilk Test Statistic| 0.9571142
594 5% Shapiro Witk Critical Value 0.901 5% Shapiro Wilk Critical Value| 0.901
595 .Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
596 -
597 Assuming Normal Distribution Assuming Lognormal Distribution
598 DU/2 Substitution Method DU/2 Substitution Method
599 Mean| 43.729191 Mean| 1.2997426
600 SD| 212.18038 SDi{ 1.6901109
601 95% DU/2 (t) UCL| 86.645757 95% H-Stat (DU/2) UCL| 26.037999
602 i :
603 Maximum Likelihood Estimate(MLE) Method N/A Log ROS_ Method

' 604 MLE yields a negative mean Mean in Log Scale| -0.272902
605 SD in Log Scale| 2.8823418
606 Mean in Original Scale| 42.427932
607 SD in Original Scale| 212.42088
608 95% tUCL) 85.393143
609 95% Percentile Bootstrap UCL| 90.662454
610 95% BCA Bootstrap UCL| 128.47755
611
612 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
613 k star (bias corrected)| 0.2954673 Data appear Lognormal at 5% Significance Level
614 Theta Star| 504.47917
615 nu star| 11.227758
616
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TABLE A-1

GROUNDWATER DATA PROUCL SUPPORT DOCUMENTATION
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

A | B ] c [ D ] E F G | H 1} | | J | K I L
617 A-D Test Statistic| 1.0605799 Nonparametric Statistics
618 5% A-D Critical Value| 0.8409694 Kaplan-Meier (KM) Method
619 K-S Test Statistic| 0.8409694 Mean| 42.347384
620 5% K-S Critical Value| 0.2148935 SD| 210.86636
621 Data not Gamma Distributed at 5% Significance Level SE of Mean; 26.272712
622 95% KM (t) UCL.| 86.168063
623 Assuming Gamma Distribution 95% KM (2) UCL| 85.562149
624 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL _85‘.]13681
625 Minimum 1E-12 95% KM (bootstrap t) UCL| 222.30017
626 Maximum| 1700 95% KM (BCA) UCL| 96.455478
627 Mean| 140.84132 95% KM (Percentile Bootstrap) UCL| 92.010916
628 Median 148.3008 95% KM (Chebyshev) UCL| 156.86748
629 SD| 210.28339 97.5% KM (Chebyshev) UCL| 206.42042
630 k star| 0.2105141 99% KM (Chebyshev) UCL} 303.75756
631 Theta.star 669.03495
632 Nu star| 28.629924 Potential UCLs to Use
633|. AppChi2| 17.419224 97.5% KM (Chebyshev) UCL| 206.42042
634 95% Gamma Approximate UCL| 231.48426
635 95% Adjusted Gamma UCL| 234.03299
636 Note: DI_J2 Is not a recommended method.
637 ] [ [ | |
638 Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
639 - These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
640 For additlonal insight, the user may want to consult a statistician.
641
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CHEMICAL-SPECIFIC PARAMETERS FOR SHOWER MODELING
BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA

TABLE A-2

Molecular Henry's Law at | Henry's Law at Source of Shower

COPC Weight (g/mol) | 25°C (I*atm/mol) | 45°C (I*atm/mol) Parameters
1,1,2-TRICHLOROETHANE 133.41 /] 9.13E-04 /] 2.40E-03 EPA, 2001
1,2-DICHLOROETHENE (CIS) 96.94 /[ 4.07E-03 . ” 8.85E-03 EPA, 2001
CHLOROFORM 119.38 |  3.67E-03 7.82E-03 EPA, 2001
VINYL CHLORIDE 625 A 2.71E-02 v 4.39E-02 EPA, 2001
1,1-DICHLOROETHENE 96.94 [ 261E-02 of  4.99E-02 EPA, 2001 .
1,4-DICHLOROBENZENE 147 A 243E-03 ], 7.64E-03 EPA, 2001
BENZENE 78.12 A 5.56E-03 1,26E-02 EPA, 2001
BROMODICHLOROMETHANE 163.83 /| 1.60E-03 {1  3.84E-03 EPA, 2001
ITETRACHLORQETHENE 165.83 (L4  1.84E-02 , ,J 4.85E-02 EPA, 2001
TRICHLOROETHENE 131.39 /] 1.03E-02 "1 2.42E-02 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-mainz.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

8 Permeability

COPC Coefficient (Kp)| Tau (hr) | T*(hr) B FA Source of Dermal Parameters
[ORGANIC COMPOUNDS .

1,1,2-TRICHLOROETHANE NTEX] 6.40E-03 v+ 6.00E-01{ 1.43E+00" 0.00E+00 | 1.00E+00¢ EPA, 2004
1,2-DICHLOROETHENE (CIS) L BLA 7.70E-03 /1 3.70E-Oh 8.90E-01,{"0.00E+00 | 1.00E+00¢L~ EPA, 2004
CHLOROFORM » 0 AA 6.80E-03 /] 5.00E-01¢Y{ 1.19E+00A 0.00E+00 | 1.00E+00,}~ EPA, 2004
VINYL CHLORIDE , O\ 5.60E-03 2.40E-01+ 5.70E-01.470.00E+00 | 1.00E+004”" EPA, 2004
1,1-DICHLOROETHENE , 0 MM 1.20E-02 »~| 3.70E-014}/8.90E-01yf 0.00E+00 | 1.00E+00«" EPA, 2004
1,4-DICHLOROBENZENE e 4.20E-02 A1 7.10E-O1v{ 1.71E+00/ 2.00E-01 1.00E+00,}~ EPA, 2004
BENZENE : L0K ) 1.50E-02 ] 2.90E-01/] 7.00E-014 1.00E-01 | 1.00E+00¢~" EPA, 2004
BROMODICHLOROMETHANE 02 & 4.60E-03 ] -8.80E-O1w] 2.12E+00+ 0.00E+00 { 1.00E+004~ EPA, 2004
TETRACHLOROETHENE 7 3.30E-02 /| 9.10E-01v] 2.18E+0Q{ 2.00E-01 | 1.00E+004~ EPA, 2004
TRICHLOROETHENE i 06\ 1.20E-02 /| 5.80E-01vf 1.39E+00% 1.00E-01 | 1.00E+00y¢” EPA, 2004
Notes:

Permeability constant and other dermal absorption parameters (Tau, T*, B, and FA) from tables and equations in EPA, 2004.

L/DOCUMENTS/RAC/RAC2 EPS30704/01060/24080

1of1

AR301934




ATTACHMENT 1

-~ DATA SUMMARY OF ANALYTICAL RESULTS

GROUNDWATER SAMPLES

AR301935



ATTACHMENT 1
- DATA SUM}VIARY OF ANALYTICAL RESULTS

GROUNDWATER SAMPLES
NTY, PENNSYLVANIA
o BUTZ LANDFILL S{TE, MONROE COU INS) " Ve L~
Location: PWA-A PWAA] | PWAA PWA-A : PWAB PWAB PWAD
Sample ID: PWA-A20070416] | PWA-A-20080421] PWA-A-20080421-D] | PWA-A-20100414] | PWA-B-20070416| | PWA-B-20080421| | PWA-B-20100414

Sampie Date: ) 0416/07 04/21/08 04/21/08 04/14/10 04/16/07 04/21/08 0414110,
Dupli PWA-A-20080421-D PWA-A-20080421

p
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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-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-Dioxane

2-Butanone

2-Hexanone
4-Methyl-2-pentanone
Acetone

Benzene
Bromochloromethane
Bromaodichloromethane
Bromoform
Bromomethane
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Carbon Tetrachlonde
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Chioroethane

Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
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Ethylbenzene
Isopropylbenzens
M,p-xylene

Methyl Acetate
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Methylcyclohexane
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Toluene
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ATTACHMENT 1
DATA SUMMARY OF ANALYTICAL RESULTS
. GROUNDWATER SAMPLES
v .~ BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA v s L
Location: : PWA-C PWA-C \”" PWA-C - PWA-D PWA-D PWA-D ~  PWB-A
§ample 1D: PWA-C-20070416 PWA-C-20080421 PWA-C-20100414 PWA-D-20070416). PWA-D-20080421 PWA-D-20100414 PWB-A-20070419
E ple Date: 047607 04721708 0414710 04N /07 04/21/08 0414110 o807

=

VOLATILES ) ug/L ug/L .. uglL ug/l ug/L ug/L ug/L
1,1.1-Trichioroethane : .

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-Trichlorabenzene.
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-Dioxane . 100
2-Butanone 10
2-Hexanone 10
4-Methyi-2-pentanone 10
|Acetone ) 10
|Benzene
Bromochioromethane
Bromodichloromethane
Bromoform
|Bromomethane

Carbon Disulfide

Carbon Tetrachloride
Chiorobenzene
|Chioroethane

Chloroform
Chloromethane
[cis-1,3-Dichloropropene
[Cyclohexane
Dibromochioromethane
Dichlorodifluoromethane

| Ethylbenzene
Isopropylbenzene
IM,p-xylene

Methyl Acetate

iMathyl Tert-butyl Ether
{Methyicyciohexane
|Methylens Chioride
O-xylene

Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
| Trichloroethene 630
| Trichlorofluoromethane 5
Vinyl Chloride 1.8
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ATTACHMENT 1

DATA SUMMARY OF ANALYTICAL RESULTS

: GROUNDWATER SAMPLES

/ BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA e | / ,
[Location: PWB-A T PWB-A[ | ¥  PWBA v PWBB PWB-B] [X ¥ PWB-B — _PWB-B
Sample ID: PWB-A-20080416 PWE-A-20100413] PWB-A-20100413-D PWB-B-20070419 PWB-B-20080416]  PWB-B-20080416-D PWB-B-20100413

Sampie Date: 04/16/08 04/13/10 041310 04/19/07 04/16/08 04/16/08, 04/13110
1] PWB-A-20100413-D PWB-A-20100413 PWB-B-20080416-D PWB-B-20080416

Dup

ug/L ug/lL ug/L ug/lL

&
i

VOLATILES ug/L
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-chioropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (c1s)
1,2-Dichloroethens (trans)

. {1.2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene

1,4-Dioxane 100
2-Butanone 10
2-Hexanone 10
4-Methyl-2-pentanone 10
Acetone 10
Benzene :
Bromochioromethane
Bromaodichloromethane
Bromoform
Bromomethane

Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene
Chioroethane

Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M,p-xylene

Methyl Acetate

Mothyl Tert-butyt Ether
Methylcyclohexane
Methyiene Chloride
O-xylene

Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Chioride
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ATTACHMENT1
DATA SUMMARY OF ANALYTICAL RESULTS

GROUNDWATER SAMPLES .
\/ ~ /8011 LANDFILL SITE, M/ONROE COUNTY, PENN/SYLVANIA t/ r / ¢

Location: PWB-C PWB-C '~ PWBC YRi-1A-A R1-1A-A RT=1A-A RT-1A-A
Sample ID: 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
Sample Date: o418/07 04N /08 04/13110 oU12/07 04/15/08 a114/09 0472110
Dupll .
VOLATILES ug/L ug/L ug/L ug/ ug/t uglt i ug/t
1,1,1-Trichloroethane 5/U 5/U 5U 5|U 5|U 0.5(U 0.5(U
1,1,2,2-Tetrachloroethane 5|U 5|U 5lU 5iU 5|U 0.5[U 0.5|U
1,1,2-Trichloro-1,2,2-trifluorcethane 5(U 5|U 5|U 5|U 5|U 0.5|U 05|V
1,1,2-Trichloroethane 5/U 5[0 s5|U 5[U 5|0 05U 0.5|U
1.1-Dichlorosthane 5{U 0.32]J 5{U 5|U 0.33J 0.18}J 0.5|U
1,1-Dichloroethene 5|U 2.61J 5iU 5|U 5(U 0.5|U 0.5|U
1.2,3-Trichlorobenzene 5|U 5{U 5iU 5|U 5iU 0.5|U 0.5|U
1,2.4-Trighlorobenzene 5{U 5{U 5|U 5|V 5[U 05U 0.5|U
1.2-Dibromo-3-chloropropane 5(U 5(U 5{U 5|V 5{U 0.5|U 0.5|U
1,2-Dibromosthane 5(U s|U BV s|U 5{U 05[u 0.5/U
1,2-Dichiorobenzene s|U 5|0 5|U s|U 5|U 0.5/U 05U
1,2-Dichioroethane 5|U 5|U 5/U 5|U 51U 05U 05|U
1,2-Dichjoroethene (cis) 5680 830 52 26 30 27 30
1,2-Dichiorogthens (trans) 214 1.9y 5|U 5{U 0.37}J 0.34}J 0.27|d
1,2-Dichloropropane 5]U 5|U 5/U 5|U 5|U 0.5|U 0.5|U
1,3-Dichiorobenzene 5|U 5|V 5;U 5/U 5|U 0.5|U 0.5|U
1.4-Dichlorobenzene 5{U 51U 5{U 5|U 5|U 0.5|U 0.5(U
1,4-Dioxane 100|U 100jU 100V 100{U 100|R NA NA!
2-Butanone 10|U 10{U 10|V 10|U 10U 5|U 5|U
2-Hexanone 10|U 10|U 10U 10{U 10|V 5|U 5|U
4-Methyl-2-pentanone 10|U 10|U 10/U 10{U 10/U 5|U 5(U
Acetone 10{U 101U 10jU 10U 10|V 5|UR 5|U
Benzene 5|U 5(U 51U 5|U 5|U 0.5|U 0.5(U
Bromochloromethane 5(U 5|U 5|U 5(U 5|U 0.5/U 0.5/U
Bromodichloromethane 5|U 5iU 5(U 5|V 5|U 0.5[U 05|U
Bromoform 5(U 5lU 5(U 5|V 5(U 0.5(U 0.5|U
Bromomethane 5|V 5{U 5|U 5|V 5{U 0.5(U 0.5{U
Carbon Disulfide 5(U 5|U 5|U 5|U 51U 0.5|U 0.5|U
Carbon Tetrachloride 5|U 5/U 5(U 5/U 5|U 0.5|U 0.5|U
Chiorobenzene - 5|U 5|U 5(U 5|U 5/U 0.5|U 0.5|U
Chloroethane 5|U 5|U 5|U 5[U 5|U 0.5|U 0.5{U
Chloroform 5iU 5|U 5|U 5\U 5|U 051U a.5u
Chloromethane ‘51U 5|U 5|U 5|U 5(U 0.5/U 05U
cis-1,3-Dichloropropene 5|0 5]U 51U 5u 5[U 0.5{u 05U
Cyclohexane 5|U 5[V 5|U 5|U 5|U 0.51U 05U
Dibromochloromethane 5|U 5|U 5|U 5|U 5]U 05U 0.5/U
Dichlorodifluoromethane 5]U 5[U 5|U 5|U 5(U 0.5/U 0.5V
Ethylbenzene 5|U 5/U 5|V 5|U 5|U 0.5|U 0.5V
Isopropyibenzene 5|U 5{U 5|U 5|U 5|U 0.5{U 0.5V
M.p-xylene - s5[u 5|U 5/U 5[u s5[u 05U 05U
[Methyl Acetate 5|U 5]U 5]U 5|U 5/U 0.5]U 0.5]U
|Methyl Tert-butyl Ether 51U 5|U 5|U 5/U 5|U 05U 0.5|U
Methyicyclohexane 5|0 5/U 5|U 5[U 5U 0.5[U 0.5|U
Methylena Chloride 0.68(B 5/U 5/U 0.62(8 5|U 0.21}B 0.3|B
O-xylene 5|U 5|U 5iU 5|V 5|U 0.5[U 0.5V
Styrene 5/U 5|U 5|U 5|U 5|U 0.5/U 0.5V
Tetrachloroethene 51U 5|U- 5|U 5|U 0.59|J 0.5V 0.5/U
Toluene 5iU 5(U 5(U 5|V 5|U 0.5|U 0.5|U
trans-1,3-Dichloropropene 51U 5|U 5|U 5|U 51U 0.5(U 0.5(U
Trichloroethene 830 630 300 120f - 140 78 150
Trichlorofiuoromethane 5(U 5iU 5|U 5{U 5{U 0.5|U 05|y
Vinyl Chloride 5{U 2.9]J 5|U 5iU 5|U 0.5V 0.5|U
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ATTACHMENT 1
DATA SUMMARY OF ANALYTICAL RESULTS

GROUNDWATER SAMPLES : / ’
) L ) /BUTZ LANDFILL SITE./MONROE COUNTY, FE'E&ISYLVANIA . P A l /
Location: Ri1-1A-8 N R1-1A-B Ri-1A-8 ~ Ri1-1A-B R1-1A-C T RI-1A-C R1-1A-C
Sample 1D: R1-1A-B8-20070412 R1-1A-B-20080415 R1-1A-8-20090114 R1-1A-8-20100421!] |R1-1A-C-20070412 R1-1A-C-20080415 A1-1A-C-20100420
Sample Date: 04/12/07 04/15/08 01/12/09 : 04/21110 0412/07 04/15/08| 042110
Duplicat
VOLATILES ug/L ug/L ug/t ug/L ug/lL ug/t ug/h
1.1,1-Trichloroethane 5(U S|y 0.5|U 0.5{U 51U S|U 0.5\U
1,1,2,2-Tetrachloroethane 5]U 5lU 0.5V 0.51U 51U 5|V 0.5/U
1,1,2-Trichioro-1,2.2-trifluoroethane 5(U 5|V 0.5/U 0.5|U 51U 5|U 0.5]U
1,1,2-Trichioroethane 5{U 5|U 0.5{U 0.5|U 5|U 5{U 0.51U
1,1-Dichloroethane 5{U 5{U 0.5|U 0.51U 5{U 5(U 0.5|U
1,1-Dichloroetheng 51U 5(U 0.5/U 0.5|1U 5|U 5|V 0.5(V
1,2,3-Trichlorobanzene 5|V 51U 0.5V 0.5|U 5|U 5V 05U
1,2,4-Trichlorobenzene 5[V 5[V 0.5V 0.5{U 51U 5iU 0.51U
1,2-Dipromo-3-chloropropane 5{U 5|U 051U 0.5(U 5{U 5|U Q.5{U
1,2-Dibromoethane - 5{U 5|V 0.5{U 0.5{U 5|U 51U Q0.5{U
1.2-Dichlorobenzene 51U 5(U Q.5(U 05U 5|U 5{U 0.5{U
1,2-Dichloroethane 5|U 5(U 0.5|U 0.5iU SiU 5iU 05/U
1.2-Dichioroethene (cis) 17 17 16 120 14 25 23
1,2-Dichiofoethene (trans) 51U 5|U 05U 0.5/U 5)U 5|U 0.5|U
1,2-Dichloropropane 5|U 51U 0.5[U 0.5|U 5|U 5|U 0.5|U
1,3-Dichlorobenzene 5|U 5|U 0.5|J 051U 5|U 5iU 0.5|U
1.4-Dichlorobenzene 5|U 5|V 0.5\U 05U 5| 51U 0.51U
1.4-Dioxane : 100jU 100|R NA NA 100{U 100/R NA
12-Butanone 10|V 10U 5|U 51U 10|V 101U 5(U
2-Haxanone 10jU 10|V 5|U 5]V 101U 10y 5iU
[4-Methyi-2-pentanone 10[u 10ju 5lU 5U 10{U 10U 5lU
Acetong 1Qju 10{U 5lUR 5(U 10{U 10|U 5{U
Benzene 5{U 5(U 0.5(U 0.51U 51U 54 a.5{U
Bromochloromethane 5iU 51U Q.5(U 0.5|U 5{U 51U 051U
.|Bromodichloromethane 5]U 5]U 0.5/U o5(U 5|U 5|U 05U
{Bromoform 5iU 5{U 0.5{U 05(U 5|4 5]U 05/U
Bromomethane 51U 5(U 0.5{U 0.5/U 51U 5iU 0.5|U1 .
Carbon Disulfide 5|U 5\U 05U 0.5(U 51U 5{U 0.5\
Carbon Tetrachioride 51U 5|0 0.5|U 0.5U 5|U 51U 0.5{U
Chiorobenzene 51U 51U 0.5|U 0.5|U 51U 5|V 0.5]U
Chioroethang 5|U 51U 0.5|U 0.5[U 51U 51U 05U
Chioroform 5{U 5|U 0.5|u 0.5{U 5|U 5|U Q.5{U
Chloromethane 5|U 5|U 0.5{U 0.5(U 5|U 5]U 05U
cis-1,3-Dichloropropene 51U 5|V 0.5|U 05U 5|U 5|U 0.51U
Cyclohexane 5iU 51U 95U 05U 5{U 5{U 0.5(U
Dibromochloromethang .5U 5iU 05{U 0.5|U 5iU 5iU 05U
Dichiorodifivoromathane 5|U 5/U 0.5|U 0.5iU 5|U 5{U 0.5]U
Ethylbenzena 5iU SjJ 9.5|U 0.5\U 51U 5iU 0.5/U
isopropylbenzene 5iU - 51U a.5jU 0.5|U 5]U 5|U 0.5(U
M,p-xylene 5(U 51U 0.5{U 0.5]U 5|U 5{U 0.5[U
Meothyl Acetate 5|V SiU 0.5|U 0.5|U 51U 51U 0.51U
Methyl Tert-butyl Ether 5iU 5|U 0.51U 0.5|U 5(U 5|U 0.5/U
Methylcyciohexane 51U 5|U . 0.5|U 0.5{U 5[V 5lU 051U
IMethylene Chioride 1.2(8 - 5|U 0.15|8 0.5(U 2.1{B 5|U a5)U)
O-xylene 5|U 5{U 0.5(U 0.5\U 5(U 5{U 0.5\U
Styrene 5|U -5V 0.51U 0.5{U 51U 5]U 0.5{U
Tetrachioroethene 5{U 0.631J 0.5V 0.5{U 51U S{U a.5{U
Tolueng 51U 51U 0.5{U 0.5{U 5iU 51U 05U
trans-1,3-Dichloropropene 5{U 5{U 0.5/U 0.5|U 5{U 51U 0.5|U
Trichlgroethane 120 100 90 0.73 59 78 53
Trichlorofluoromethans 5{U 51U 051U 051U 5|U 5|4 05U
Vinyl Chioride 5{U 5|U 051U 0.5|U 5|4 5|V 0.5(U
Butz_Landfitl_Data_Summary_Groundwater.xlsx ’ 50112
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ATTACHMENT 1
DATA SUMMARY OF ANALYTICAL RESULTS

: - GRQUNDWATER SAMPLES ]
. , BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA v L .,
Location: _“R1D-A RID-A] [~ L RID-A -~ RID-A R1D-B - _RiD-B 4 RiD-B
ple ID: R1D-A-20070411 R1D-A-20080418 R1D-A-20090113 R1D-A-20100421 R1D-B-20070412 R1D-B-20080418| ° R1D-B-20090112
Sample Date: 04/11/07 04/18/08 01/13/09 0472110 04412107 0418/08 01/12/08
Duplicate:
VOLATILES ug/t ug/l ug/L ug/L ugit ug/t uglL
1,1,1-Trichloroethane 5{U s|U ' 0.5{U 501U 5]U 10U 05U
1,1,2,2-Tetrachloroethane 5|u 5|V 0.5|U 50|U 5{U 10|U 0.5|U
1,1,2-Trichloro-1.2,2-trifluoroethane 5|U 5(U 0.5{U 501U 5{U 10{U 0.5|U
1,1,2-Trichloroethane 5/U 0.47)J 0.34]J 50U 5|U 10U -0.37J
1,1-Dichloroethane 5{U 5|U 0.18}J 50|V 51U 101U 05U
1,1-Dichloroethene 35|J 21| - 13|J 50|V 5|U 10U 0.5/U
1,2,3-Trichlorobenzens 5{U A 05/U 50|U 5{U i0{U 0.5/U
1,2,4-Trichlorobenzene 5|U 5|V 0.5|U 50|V 5[U 10{U 0.5V
1,2-Dibromo-3-chloropropane 5/U slU 0.5|U 50|V 5|V 10{U 0.5(U
1,2-Dibromoethane 5{U 5|U 0.5[U 50|V 5|U 10/U 05U
1,2-Dichlorobenzene 5{U 5{U 0.5|U - 50|U 5[U 10{U 0.5|U
1,2-Dichlorogthane 5|V 5(U 0.5|U 50|V ‘5{U 10{U 05U
1,2-Dichloroethene (cis) 290(J 190 180 2900 180 190} - 180
1,2-Dichiorosthena (trans) 52 4.2)J 4K 50|V 1.3J 1.3)J 1.3
1,2-Dichioropropane 5{U 5{U 0.5/U 50|U 5|u 10{U 05|U
1,3-Dichlorobenzene 5(U 5/U 0.5|U 50|U 5|U 10|U 0.5|U
1,4-Dichiorobenzene 5[U 5(U 0.5|U 50[{U 5|U 10U -0.5|U
1,4-Dioxane 2|U 100{R NA NA 2|V 200|R NA
2-Butanone 10|V 10,U 5iU 500|U 10{U 20/U 5/U
2-Hexanone 10{U 10|U 5|U 500|U 10}U 200U | 5{U
4-Methyl-2-pentanone 10{U 10|U 5iU 500|U 10|V 20{U 5|U
Acetone . 10U 10{U 1.5|J 500|U 10)U 201U 5[UR|
Benzene 5|U 5|V 0.26|J 50[U 5|V 10{U 0.5|U
Bromochloromethane 5|U 5|U 0.5/U 50U 5iU 10U 0.5)1U
Bromodichloromethane 5|U 5|U 0.5(U s0|U 5|U 10U 0.21)J
Bromoform . 5|V 5|U 0.5{U 50|V 5|U | 10{U 0.5(U
Bromomethane 5|U s5|U 05U 50|U 5iU 10|V 05(U
.|Carbon Disulfide 5(U 5|V . 05U 50|V 5|V 10}U 0.5[U
Carbon Tetrachloride 5[V 5|V 0.5{U 50|U 5{U 10|U 0.5|U
Chlorobenzeng 5|U 0.47}J 0.53 50|V 5|V 10]U 0.5|U
Chloroethans 5|U 5|U 0.5|U 50U 5|U 10U 0.5V
Chioroform 5U 5|u 05U 50{U 5/U 0.7(J 057 |
Chioromethane 5|V 0.411J 0.5|U 50{U 5|U 10V 0.5{U
cis-1,3-Dichioropropene 5|0 5|U os|u 50{U 5(U 10{U 05U
Cyclohexane 5iU 5|U 0.5(U 50[U 5{U 10/U 0.5|U
Dibromochloromethane 5|U 5(U 0.5|U 50|U 5|U 10{U 0.5(U
Dichlorodifluoromethane 5{U 5(U 0.5|U 50{U s|U 10{U 0.5|U
Ethylbenzeng 5(U 0.18(J 0.18|J 50{U 5|U 10(U 0.5|U
Isopropylbenzene 5|U 5|U 0.5]U 501U 5|V 10y 0.5[U
M.p-xylene 5|U 5|V 0.11J 50|V 51U 101U 0.5[U
Methyt Acetate 5iU 5(U 0.5|U 50U 5[V 10{U 0.5|U
Methyl Tert-butyl Ether 5|U 5{U 0.5|U 50{U 5{U 10(U 0.5|U
Methylcyclohexane 5|U 5|U 0.5|U 50U 5{U 10|U 0.5|U
Methylene Chioride 3.2|B 5/U 0.5|U 50|U 5|B 10jU 0.22|B
O-xylene 5/U 5|U 0.5{U 50|U 5|U 10|U 0.5|U
Styrens 5|U 0.59(J 0.66|J 50|U 5|U 10{U 0.5|U
Tetrachioroethene 5/U 5[4 0.5|U 50|U 5[V 0.6/ 0.56
Toluene 5|V 0.2|J 0.2{B 50|U 5{U 10U 0.5|U
trans-1,3-Dichloropropene 5iU 51U 0.5|U 50|U 5|U 10|U 0.5|U
Trichloroethene 340(J 200 180 50jU 1400(J 1300 910
Trichlorofluoromethane 5(U 5/U 05|U 50{U 5[U 101U 0.5|U
Vinyl Chioride 370{J | - 250 87 50{U 5|U 10U 0.5/U
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ATTACHMENT 1
DATA SUMMARY OF ANALYTICAL RESULTS

GROUNDWATER SAMPLES . 3 :
/ PUTZ LANDFILL SITE, l:ﬂ(yROE COUNTY, PF‘N}SVLVANIA A// l/ g' /
Location: R1D-B  R2-A ~  R2-A R2-B ~R2-B] [~ RE-A R6-A
Sample ID: R1D-B-20100421 R2-A-20070419 R2-A-20080416 R2-B-20070419 R2-B-20080416 R6-A-20070413 R6-A-20080421| |
" [Sample Date: 04/2110| 04N o7 04/16/08 04/19/07 04116/08 0413/07 04/21/08
Duplicate: :
VOLATILES ug/L ug/iL ug/L ug/L ug/L - uglL ug/L
1,1.1-Trichioroetnane s{u 5|U ~20lu 5{U 5|u 5(U slu
1,1,2,2-Tetrachloroethane 5V 5|U 20U 5|U 5|U 5|U 5iU
1,1,2-Trichloro-1.2,2-trifluoroethane 5/U 5|U 201U 5|U 5|U 5|U 5(U
1,1,2-Trichloroethane 5|U 5/U 20{V 5|V 5| 5|V 5|U
1,1-Dichloroethane 5|U 5{U 20|V 5(U 0.47{J 5(U 5|U
1,1-Dichloroethene 5)U 5]U 20]U 5|U 5]U 51U 51U
1,2,3-Trichlorobenzene 5jU 5U 20|V 5/U 5(U 5|U 5/U
1,2,4-Trichiorobenzene 5|V 5(U 20|V 5U 5|U 5{U 5|U
1,2-Dibromo-3-chloropropane 5|U 5(U 20|V 5|U 5{U 5|U 5lU-
1,2-Dibromosthane 5|V 5iU 20iU 51U 5{U 5|U 5iU
1,2-Dichlorobenzene S|U 5{U 20{U 5|U 5|U 5{U 5(U
1,2-Dichioroethane 5|U 5iU 20U 51U 51U 5(U 5(U
1,2-Dichloroethene (cis) 350 2801J - 310 72 150 72 84
1,2-Dichloroethene (trans) 1 1.6\ 14\J S|U 0.72{J 5|U 5|U
1,2-Dichloropropane 5|U 5|U ~ 201U 5|U 5|U 5|U 5|U
1,3-Dichlorobenzene S|U 5|U 20|U 5/U 5|U 5iU 5|U
1,4-Dichlorobenzene 5]U 5|U 20|U 5|U 05|J 5|U 5]U
1,4-Dioxane NA| - 2|V 400(U 2|V 100|R 2|V 100[R
2-Butanone 50|U 10]U 40|V 10|U 10|U 10U 10U
2-Hexanone 50|U 10{U 40|V 10U 10{U 10{U 10|V
4-Methyl-2-pentanone 50|U 10|U 401U 10]U 10|U 10|U 10U
Acetone 501U 10{U 40iU 3.1]B 10{U 10{U 10|V
Benzene 5(U 1.7(4 20(U 51U 5|U 5(U 51U
Bromochloromethane 5|U 5/U 20|V 5|U 5|U 5|U . 5|V
Bromodichloromethane S|V 5|U 20{U 5|U 5{U 5(U 5(U
Bromoform 5|U 5/U 20|V 5|U " 5)U 5{U 5|U
Bromomethane 51U 5|U 20|U 5{U 5|U 5(U 5|V
Carbon Disultide 5\U 5|U 20{U 5{U 5{U 5|V 5{U
Carbon Tetrachioride 5|U 5|U 20{U 5/U 5{U 56]U 5|V
Chlorobenzene 5|U 5(U 20|V 4.6{J 2.6|J 5|U 5|U
Chloroethane 5[V 5|U 20|U 5|U 5|U 5|U 51U
Chloroform 5|V 5{U 20U 5(U 5|U 5|U 5|U
Chloromethane 5/U 5lU 20U 5|U 5|U 5(U 5iU
cis-1,3-Dichlorapropene 5U 5|U 20/U 5\U 5(U 5\U 5(U
Cyclohexane S|V - 5|U 20|V 5/U 5|U 5|U 5iU
Dibromochloromethane 5V 5/U 20|V 5|U 5|V 5|U 5|U
Dichlorodifluoromethane 5|y 5{U 20|V 5/U 5{U 5|U 5(U
Ethylbenzene 5|U 5{U 201U 5|U 5{U 5|U 5|U
Isopropylbenzene S|U 51U 20iV 5|U 5jU 5|U 51U
M,p-xylene 5|U 5|U 201V 5|U 5(U 5|U 5/U
Methyl Acetate 5|u 5|U 20[U s|u 5|U slu s|U
Methyl Tert-butyl Ether 5\U 5(U 20U 5(U 5|U 5|U 5|U
Methylcyclohexane 5|U 5(U 20{U 5|U 5{U 5|U 5(U
Methylene Chioride 5(U 2|B 20|U 1.4|B 5|U 3.9(B 5|V
O-xylane ] 5|U 5|U 20|U 5|U 5|U 5|U 5|U
Styrene 5|U 5(U 20|V 5|U 5(U 5|U 5|U
Tetrachioroethene 5|U 21[J 1.6]J 5|U 0.58|J 5|U 5(U
Toluene 5(U 5|V 20{U 5|V 5|U 5|U 5|U
trans-1,3-Dichloropropene Sy SV 20|U 5{U 5|J 5|V 50
Trichloroethene 6.2 2700 2000 360 1100 380/J 220
Trichiorofluoromethane 5|U 5|U 20/U 5|U 5(U 5|U 5|U
Vinyl Chioride - 1700 5|U 20/U 5iU 1.4(J 5|U 5(U
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ATTACHMENT 1
DATA SUMMARY OF ANALYTICAL RESULTS
’ - GROUNDWATER SAMPLES /
/ \/BUTZ LANDFILL SITE, MONROE COUNTY, PENNSYLVANIA ) /
ey - L

Location: R6-A R6-A Y _R6B ~ _R6B Y Re&B R7-A — R7-A[ ]
Sample ID: R6-A-20100415 R6-A-20100415-D R6-B-20070413 R6-B-20080421 R6-B-20100416 R7-A-20070417 R7-A-20070417-D
Sample Date: 04/1510 041510 0413/07 04/21/08 041610 04/17/07 [
Dupll . R6-A-20100415-D R6-A-20100415 R7-A-20070417-D R7-A-20070417
VOLATILES ug/L ug/t ug/L ug/L ug/L ug/L ug/lL| -f
1,1,1-Trichloroethane 5 5|V 5 5 5 5 5[U
1,1,2,2-Tetrachloroethane 5 5|U 5 5 5 5 5|U
1.1,2-Trichloro-1,2,2-trifluoroethane 5 5|U 5 5 5 5 5/U
1,1.2-Trichloroethane 5 5[V 5 5 5 5 5|U
1,1-Dichloroethane 5 5|V 5 5 5 5 5|U
1,1-Dichloroethens 5 5|U 5 5 5 5 5|U]
1,2,3-Trichlorobenzene 5 5|V 5 5 5 5 5|U
1,2,4-Trichlorobenzene 5 5|U 5 5 5 5 5|U
1,2-Dibromo-3-chloropropane 5 5]U 5 5 5 5 5/U
1,2-Dibromoethane 5 5|U 5 5 5 5 5|U
1.2-Dichlorobenzene 5 5\U 5 5 5 5 51U
1,2-Dichloroethane 5 5iU 5 5 5 5 5iU
1,2-Dichloroethene (cis) 61 64 3.6 24 25 4.3 5.4
1,2-Dichloroethene (trans) 5 5 5 5 5 5 5
1,2-Dichloropropane . 5 5 5 5 5 5 5
1,3-Dichlorobenzene 5 5 5 5 5 5 5
1,4-Dichlorobenzens 5 5 5 5 5 5 5
1,4-Dioxane 100 100 100 100 100 100 100
2-Butanone : 10 10 10 10 10 10 10
2-Hexanone 10 10 10 10 10 10 10
4-Methyl-2-pentanone 10 10 10 10 10 10 10,
Acetone ) 10 10 10 10 10 10 10,
Benzene 5

Bromochioromethane
Bromodichloromethane
Bromoform
Bromomethane

Carbon Disulfide
Carbon Tetrachlonide
Chiorobenzene
Chiloroethane
Chioroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochioromethane
Dichlorodifiuoromethane
Ethylbenzene
Isopropylbenzene
M,p-xylene’

Methyl Acetate

Methyl Tert-butyl Ether
Methyicyclohexane
Methylene Chiloride
O-xylene

Styrene
Tetrachloroethene
Toluene
trans-1.3-Dichloropropene
Trichloroethene
Trichlorofiuoromethane
Vinyl Chioride
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ATTACHMENT 1

DATA SUMMARY OF ANALYTICAL RESULTS
GROUNDWATER SAMPLES

BUTZ LANDFILL SITE, M)NROE COUNTY, PENNSVLVANIA

-

Location:

R7-A

R7-A

v R7-B

~ R7-B

R7-B

R7-C

R7-C

Sample ID:

R7-A-20080417

R7-A-20100415|-

R7-B-20070417

R7-B-20080417

R7-B-20100415

R7-C-20070417

R7-C-20080417

04/17/08

0411810

04/17/07

04/17/08

04/15/10

a4nzior

04/17/08

Sample Date:

Duplicate:

VOLATILES

ug/L

ug/L

ug/t.

ug/L

ugiL

ugiL

ug/L

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-Dichioroethene

1.2.3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,2-Dibromo-3-Chioropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1.2-Dichloroethane

cic|cicjcic|cic|c|c|c|c
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o

n
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w

1,2-Dichloroethene {trans)
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1,4-Dioxane

2-Butanone

2-Hexanone

4-Methyl-2-pentanone

Acetone

Benzene
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Bromodichloromethanse

Bromoform

Bromomethane
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Methyl Acetate
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ATTACHMENT 1
DATA SUMMARY OF ANALYTICAL RESULTS
GROUNDWATER SAMPLES : )
BUTZ LANDFILL SITE; MONROE COUNTY, PENNSYLVANIA / J )
Location: " RIC R7-C|_ — __ _RID N/ _ RD A7-D “RE-A Y R&A
Sample ID: RA7-C-20100415 R7-C-20100415-D A7-D-20070417 A7-D-20080417 R7-D-20100415 RE-A-20070418 RE-A-20080416
Sample Date: - 0411510 041510 0417/07 04/17/08 04/1510 0anelo7] 0416/08

p

Duplicate: R7-C-20100415-D R7-C-20100415

ug/L ug/ ug/L

e

e
~
c

e
~

VOLATILES % ug/L
1,1,1-Trichloroethane 5
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-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethens (cis)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene

1,4-Dioxane 100
2-Butanone 10
2-Hexanone 10
4-Methyl-2-pentanone 10
Acetone 10
Benzene
Bromochloromethane
Bromodichloromethane
Bromotorm
Bromomethane

Carbon Disulfide

Carbon Tetrachloride
Chiorobenzene
Chioroethane

Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifiuoromethane
Ethylbenzene
Isopropylbenzene
M,p-xylene

Methyt Acetate

Methyl Tert-butyl Ether
Methylcyciohexane
Methylene Chioride
O-xylene

Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Viny! Chloride
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Butz_Landfill_Data_Summary_Groundwater.xisx

GROUNDWATER SAMPLES

ATTACHMENT 1
DATA SUMMARY OF ANALYTICAL RESULTS

BUTZ LANyLL—SITE, MONROE COUNTY, PENNSYLVANIA
i N 5

N

Location:

i R8-A

" R8B

R8-B

" R8-B

R8-A-20100413

R8-B-20070418

R8-B-20080416

R§-B-20100413

pie ID:

Sample Date:

04/13/10

04/16/08

0411310

Duoli

0418/07

P

VOLATILES

ug/L

ug/L

ugiL

1.1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloro-1,2.2-triflucroethane
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-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

c|c|c|cic|c|c|cic|ci|cic

c|cjcjcic|ciciclcic|c|c

c|Cjcicic|cijc|c|cic|c|c
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oy

~

(3,

1,2-Dichloroethene (trans)

1,2-Dichloropropane

1,3-Dichlorobenzene

=
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2-Butanone

2-Hexanone

4-Methyl-2-pentanone

Acetone

Benzene

Bromochloromethane

Bromaodichioromethane

Bromotorm

Bromomethane

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chioroethane

Chioroform

Chioromethane

cis-1,3-Dichloropropene

Cyclohexane

Dibromochloromethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzena

- |M.p-xyiene

Methyl Acetate

Methyl Tert-butyl Ether

Methylcyclohexane

Methylene Chloride

o

O-xyleng

i

Styrene

Tetrachloroethens

Toluens
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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-detected 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: CA\BUTZLRDATASUMMARY\BZMWGW.DBF data retrieved on: 01/20/11
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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.

No field problems. or conditioné 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.)?

All samples are representative of the groundwater
plume.

Assess the effect of field QC results on data
usability.

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:

e Acetone

s Methylene Chloride

e Chloroform

e Toluene

« Trichloroethene (TCE)

Acetone, methylene chloride, and toluene are
common laboratory contaminants. Chloroform is
not a compound of concern (CQC) at the site.
Two TCE resuits were qualified for blank
contamination.

Summarize the effect of field sampling issues on
the risk assessment, if applicable.

No field problems or conditions that affect data
usability.

Analytical Teéhniques

Were the analytical methods appropriate for
quantitative risk assessment?

The analytical methods CLP SOMO01.2 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

COMMENTS

Were detection limits adequate?

Several well samples were analyzed using CLP
SOMO01.2 Low method which has a CRQL of 5
pg/L for most compounds and 10 ug/L for
ketones. Thése 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 the MDL and CRQL were reported with a
“J" qualifier and these results are considered
usable.

Summarize the effect of analytical technique
issues on the risk assessment, if applicable.

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?

The average of positive field duplicate results was
used in the risk assessment.

Accuracy - How were split samples handled?

No split samples were collected during the four
groundwater sampling events. '

Representativeness — Indicate any problems
associated with data representativeness (e.g., trip
blank or rinsate blank contamination, COC
problems, etc.).

Data from the four annual events are
representative of the groundwater plume.

Completeness - Indicate any problems
assaciated with data completeness (e.g., incorrect
sample analysis, incomplete sample records,
problems with field procedures, etc.).

There are no problems associated with
completeness.

Comparability - Indicate any problems associated
with data comparability.

Data from the four annual events are comparable.

Were the DQOs specified in the QAPP satisfied?

Yes, with the exception of the listed compounds
where CRQLs exceeded the SL.

L/DOCUMENTS/RAC/RAC2 EPS30704/01060/24080
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ATTACHMENT 2
DATA USABILITY WORKSHEET
BUTZ LANDFILL SITE
MEDIUM: GROUNDWATER

REQUIREMENT

COMMENTS

Summarize the effect of DQO issues on the risk
assessment, if applicable.

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?

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 lll User's Guide to
Acquiring Analytical Services, Version 6, July
2007). ' .

What method or guidance was used to validate
the data? .

Data were validated in according to Region 3
Modifications to the National Functional
Guidelines for Organic Data Review.

Was the data validation method consistent with
regional guidance? Discuss any discrepancies.

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.

Were all data qualifiers defined? Discuss those
which were not.

Yes, all qualifiers were defined in the narrative of
the data validation reports.

Which qualifiers represent usable data?

J,K,and U

Which qualifiers represent unusable data? -

B, R,.and UR

How are tentatively identified compounds
handled? '

Tentatively identified compounds (TICs) were not
considered in this risk assessment. COCs have
already been established for the site.

Summarize the effect of data validation and None.
interpretation issues on the risk assessment, if

applicable. :

Additional notes: None.

Note:
conclusions.

L/DOCUMENTS/RAC/RAC2 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 3SL

Compound

RBC
(ug/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

0.24

0.5-5.0 (10, 20, and 50 due
to dilution)

71

1,1-Dichloroethane

24

5.0 (10, 20, and 50 due to
dilution)

62

1,4-Dichlorobenzene

0.43

0.5-5.0 (10, 20, and 50 due
to dilution)

73

Benzene

0.41

0.5-5.0 (10, 20, and 50 due
to dilution) *The lowest
positive detection of 0.26 J
Hg/L indicates that the MDL
was below the SL for
samples analyzed using the
trace method.

72

Bromodichloromethane

0.12

0.5-5.0 (10, 20, and 50 due
to dilution)

74

Chloroform

0.19

0.5-5.0 (20 and 50 due to
dilution) '

69

Ethylbenzene

1.5

5.0 (10, 20, and 50 due to
dilution) *The lowest

| positive detection of 0.16 J

Hg/L indicates that the MDL
was below the SL for
samples analyzed using the
trace method.

66

Methylene Chloride

4.8

5.0 (10, 20, and 50 due to
dilution) *The lowest
positive detections of 0.13B
ug/L (trace) and 0.54 B ug/L
(low) indicate that the MDLs
were below the SL for
samples analyzed using
both methods.

38

Tetrachloroethene

0.11

0.5-5.0 (50 due to dilution)

Trichloroethene

2.0

50 due to dilution NOTE:
This was the only non-
detection.

Vinyl Chloride

0.016

0.5-5.0 (10, 20, and 50 due
to dilution)

53

L/DOCUMENTS/RAC/RAC2 EPS30704/01060/24080
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ATTACHMENT 2 :
DATA USABILITY WORKSHEET
BUTZ LANDFILL SITE
MEDIUM: GROUNDWATER

Compound RBC Exceeding CRQL Range # of Samples where
(ug/L) | (pg/l) CRQL Exceeded SL
Compounds that were not detected in any Environmental Sample
1,1,2,2-Tetrachloroethane 0.067 0.5-5.0 (10, 20, and 50 due - 74
to dilution)
1,2,3-Trichlorobenzene 29 50 due to dilution 1
1,2,4-Trichlorobenzene 8.2 10, 20, and 50 due to
dilution
1,2-Dibromo-3- 0.00032 | 0.5-5.0 (10, 20, and 50 due 74
chloropropane to dilution)
1,2-Dibromoethane 0.0065 [ 0.5-5.0 (10, 20, and 50 due 74
to dilution)
1,2-Dichloroethane 0.15 0.5-5.0 (10, 20, and 50 due 74
' to dilution)
1,2-Dichloropropane 0.39 0.5-5.0 (10, 20, and 50 due 74
. to dilution)
1,4-Dioxane : - 6.1 100 (200 and 400 due to 36
' : dilution)
Bromoform 8.5 10, 20, and 50 due to 3
dilution
Bromomethane _ 8.7 10, 20, and 50 due to 3
dilution
Carbon Tetrachloride 0.44 0.5-5.0 (10, 20, and 50 due 74
to dilution) :
cis-1,3-Dichloropropene 0.44 0.5-5.0 (10, 20, and 50 due 74
: . to dilution) '
Dibromochloromethane 0.15 0.5-5.0 (10, 20, and 50 due 74
to dilution)
trans-1,3-Dichloropropene 0.077 0.5-5.0 (10, 20, and 50-due 74
. , to dilution) '
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 Iaboratones using
Contract Laboratory Program (CLP) Method SOM01 2 (Low).

L/DOCUMENTS/RAC/RAC2 EPS30704/01060/24080 5
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ATTACHMENT 2
DATA USABILITY WORKSHEET
BUTZ LANDFILL SITE
MEDIUM: GROUNDWATER

Data validation was performed by the EPA Region 3 Environmental Services Assistance Team (ESAT)
accord'ing 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 Iaboratory. 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). Ali 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 (quali'fied with “R") and blank qualified values (“B”) were elirhinated 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 (MPCs) to determine whether sufficient data of acceptable quality

were available for decision making. A series of checks was performed to estimate several of the data set

characteristics. Simple sumrhary 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

L/DOCUMENTS/RAC/RAC2 EPS30704/01060/24080 6
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ATTACHMENT 2
DATA USABILITY WORKSHEET
BUTZ LANDFILL SITE '
MEDIUM: GROUNDWATER
determine whether any significant bias or significant imprecision existed in the data. A significant bias
was a bias greater than +/- 30 percent (correspondlng 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 amcng data sets was evaluated to ensure it is satisfactory. Comparability and
representativeness assessments were based on professional judgment with con5|derat|on of the

quantrtatlve 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)
e Samples PWB-A-20100413 and PWB-A-20100413-D (April 2010)
e Samples R6-A-20100415 and R6-A-20100415-D (April 2010)
e 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 grcund_water HHRA.

All data were considered usable with the following qualifications:

L/DOCUMENTS/RAC/RAC2 EPS30704/01060/24080 7
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ATTACHMENT 2
DATA USABILITY WORKSHEET
BUTZ LANDFILL SITE
MEDIUM: GROUNDWATER

e Several VOC results (e.g., TCE, methylene chioride, 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 resuits were f'Iag'ged as blank (B) since the paositive result was considered to be an artifact of
blank contamination, and was not considered as present.

e Afewresults (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.

L/DOCUMENTS/RAC/RAC2 EPS30704/01060/24080 8
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