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ABSTRACT

The purposc of this evaluation is to provide a human health and ecological risk-based
comparison of leachate from municipal solid waste (MSW) landfills to leachate from coal
combustion product (CCP) landfiils and impoundments. Leachate is the liquid that drains or
“leaches” from a landfill and is generated principally by the infiltration of precipitation and/or
the percolation of precipitation through the landfill. Leachate was chosen as the metric for
comparison in this evaluation because the leachate is characteristic of the disposal site and its
specific contents, and its potential for impact on the environment, to the extent possible, is
independent of the geology or geography of the location of the disposal site. By comparison,
groundwater data collected in the vicinity of a disposal site, whether it be an MSW or a CCP
landfill/impoundment, are influenced not only by the constituents leaching from the site, but also
by the site-specific groundwater characteristics, including depth and flow, that will then dilute
the leachate constituent concentrations. Therefore, a comparison of the leachates from MSW and
CCP landfills/impoundments allows a direct comparison of their respective contents and the
behavior of the contents in terms of leachate formation and, to the extent possible, independent
of complicating factors such as geologic or geographic sctting.

MSW leachate data were obtained (rom the U.S. Environmental Protection Agency’s (U.S.
EPA’s) LEACH 2000 database. After evaluating each source of components for this database,
leachate data for over 200 constituents from a total of 121 MSW landfills were used in this
evaluation. Thesc data have been assumed to be representative of the more than 3000 MSW
landfills in the United States.

CCP leachate data were queried from the Electric Power Research Institute’s (EPRI’s)
Combustion Product [nformation (CPInfo) database. CPInfo is a database containing analytical
results from solid composition, laboratory leaching, and field leachate testing performed by EPRI
since 1985. The results compiled for this study reflect the contents of the database as of October
2010. They represent 47 inorganic constituents from 30 CCP management units and are
considered to be representative of CCP management units in the United States.

Summary statistics (minimum, maximum, and 50th and 90th percentile concentrations) were
calculated for each dataset. A cumulative risk-based screening method was used in conjunction
with human health and ecological risk-based screening levels to develop estimates of
comparative risks between the MSW and CCP leachate datasets. Based on the results of this risk-
based comparison, it can be concluded that the relative human health risks associated with
leachates from MSW landfills and fly ash management are similar.

v
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1

INTRODUCTION

The U.S. Environmental Protection Agency (USEPA) is currently in the process of developing
national regulations for coal combustion product (CCP) disposal under the Resource
Conservation and Recovery Act (RCRA). Previously, USEPA determined that CCPs did not
warrant hazardous waste regulation under Subtitle C of RCRA, but it has reopened this as an
option for the current rulemaking. CCPs almost never exceed the hazardous waste thresholds in
the Toxicity Characteristic Leaching Procedure (TCLP), the test used under RCRA to determine
if a waste is hazardous by characteristic. However, USEPA is considering designating CCPs as a
listed hazardous waste based primarily on risk assessment modeling and documented cases of
groundwater and surface water impacts.

A major consideration in the regulatory discussion is risk posed by leachate from CCP landfills
and impoundments and its impact on the environment. CCP impoundments and landfills are
typically monofills that are fairly consistent in composition when compared with the much more
numerous and ubiquitous Subtitle D municipal solid waste (MSW) landfills, which can receive a
wide variety of wastes and are regulated as nonhazardous waste under RCRA. The leachates
from these two types of landfills are also very different, with CCP leachate consisting of a
relatively consistent list of inorganic constituents, while MSW landfill leachate can consist of a
wide variety and heterogeneous mixture of inorganic and organic constituents. However, the
relative risks of the leachates can be compared using risk-based screening methods.

The purpose of this evaluation is to provide a human hcalth and ecological risk-based
comparison of leachate from MSW landfills to leachate from CCP landfills and impoundments.
Leachate is the liquid that drains or “leaches™ from a landfill and is generated principally by the
infiltration of precipitation and/or the percolation of precipitation through the disposal site.
Leachate was chosen as the metric for comparison in this evaluation because the leachate is
characteristic of the disposal site and its specific contents, and its potential for impact on the
environment, to the extent possible, is independent of the geology or geography of the location
of the disposal site. By comparison, groundwaler data collected in the vicinity of a disposal site,
whether it be an MSW or CCP landfill/impoundment, are influenced not only by the constituents
leaching from the site, but also by the site-specific groundwater characteristics including depth
and flow that will then dilute the lcachate constituent concentrations. Thercfore, a comparison of
the leachates from MSW and CCP landfills/impoundments allows a direct comparison of their
respective contents and the behavior of the contents in terms of leachate formation, and to the
extent possible, independent of complicating factors such as geologic or geographic setting.

The report is organized into the following sections:

1-1
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Introduction

¢ Leachate databases are discussed in Section 2. The CCP leachate data were provided by the
Electric Power Research Institute (EPR1). The scientific literature was searched for sources
of MSW leachate data, and the database chosen as the source of data used for this
comparison study was the USEPA LEACH 2000 database.

* Risk-based comparison methods are discussed in Section 3. The leichate data were
evaluated using risk-based comparison methods. Both human health risks and ecological

risks were evaluated.

¢ The results of the risk-based comparisons are presented in Section 4, along with an
evaluation of those results.

* A summary and conclusions of the work are presented in Section 5.

¢ References are provided in Section. 6.
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2

LEACHATE DATABASES

2.1 MSW Leachate Data

MSW landfill leachate data were collected from available published and industry trade group
sources. Sources identified for review included USEPA Division of Solid Waste, the
Environmental Research and Education Foundation (EREF), and the Solid Waste Association of
North America (SWANA), as well as various other data available to the public from ongeing and
historical monitoring at multiple MSW landfill sites.

2.1.1 Data Sources
Several data sources were identified as noted below.

USEPA. The USEPA Online Library System (OLS) was searched using key words:
municipal/landfill/leachate. This search produced muitiple documents. The summary or abstract
of each document was reviewed and a subset of documents was identified for obtaining complete
citations, most of which were obtained. (The list of documents appears in the bibliography in
Appendix A)) While the documents provided good background into the historical
characterization of leachate, most of the documents were not prepared with companion database
compilation.

University of Central Florida. The University of Central Florida has been on the forefront of
academic research in the arca of bioreactor landfills. Part of that body of research has been to
characterize leachate composition over the various biological phases of the life of a landfill.
Researchers at the University of Central Florida have been studying various aspects of solid
waste for over a decade. Although the current focus is on the design and operation of bioreactor
landfills, some preliminary research was performed to develop a database for municipal solid
waste [andfill leachate characterization. The library for the university’s Civil and Environmental
Engineering Department was queried for relevance to the objective of this study. Of the
relerences cited, “Analysis of Florida MSW Landfill Leachate Quality” (Reinhart and Grosh,
1998) appeared most relevant. This study compiled a database of leachate quality from landfills
across Florida as maintained by the Florida Department of Environmental Protection {DEP). The
objective of the study was to determine 1) if data obtained regionally within the state varied from
region to region; and 2) if other parameters such as waste type, operation, and so on were
significant factors for use in differentiating leachate quality.

Solid Waste Association of North America. SWANA is conducting research that includes
assessing future risk posed by landfill liner failures regulated under RCRA Subtitle D. This

2-1
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Leachate Databases

assessment drew on previous work that was aimed at developing a database of representative
leachate characteristics for use in risk evaluation, titled “The Effectiveness of Municipal Solid
Waste Landfills in Controlling Releases of Heavy Metals to the Environment” (SWANA, 2004).
That study did not compile data but rather performed statistical analysis of data collected by
Science Applications international Corporation (SAIC) under contract to USEPA (USEPA,
September 2000a), in a database entitled LEACH 2000.

Environmental Research and Education Foundation (EREF). EREF funded a study titled
“Municipal Solid Waste Landfill Leachate Characterization Study” in 2007. This study was
authored by three independent investigators (Gibbons et al., 2007). The goal of the study was
twofold: the first goal was to assess MSW leachate data from MSW only, MSW plus
construction and demolition (C&D) debris, and MSW plus special waste to determine if

ignificant differences exist; the second goal was to lock at trends in MSW, {eachate
characterization over time. Both goals required compilation of an MSW leachate database that
was sufficiently rigorous for comparative statistical evaluation. The data came from the Waste
Management proprietary database Applied Landfill Information Analysis System (ALIAS),
which is compiled from landfill leachate sample analysis electronic data deliverables sent
directly from laboratories subcontracted to Waste Management. While summary statistics are
provided in the report, EREF did not maintain the database and could not provide it for this
study.

Relevant Articles, In addition to the above-cited documents, the compiled bibliographies from
each of these studies were surveyed for potential relevant references. A subset of articles were
compiled and reviewed. The bibliography in Appendix A includes these articles. While these
articles provided useful context for MSW leachate characterization, most did not provide
sufficient access to individual numerical data to enable compilation of an independent datahase.

2.1.2 Relevant Databases

Of the various sources of information reviewed, there were three potentially available and
accessible databases for purposes of this study: 1) the SAIC-compiled LEACH 2000 database
funded by USEPA in 2000 (USEPA, 2000a); 2) the University of Florida database compiled in
1998 (Reinhart and Grosh, 1998); and 3) the EREF study published in 2007 (Gibbons et al.,
2007). For cach of the databases, this section summarizes the study objective of the database,
the identification of data sources used to compile the database, the parameters included in the
database, and qualifying comments on use of the database. Table 2-1 summarizes the
information presented in this section.

2-2
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Table 2-1
Compiled Databases Identified For MSW Leachate
Number of
Primary Landtills Parameters
Reference/Year gata::ase Purpose of Study Representad In included
sveioper Database
Characterization | SAIC under To develop a 60 BFl MSW Conventional
and Evaluation | contract to comprehensive landfills parameters,
of Landfill USEPA dalabase to parmit melals, organics
Leachate/2000 an assessmentof | 47 CWM landfills
(USEPA, the effect of various | (Mixed)
2000a} faclors on leachate
quality and quantity 1
Municipal Solid | Three To compile a Not specified - Metals and
Waste Landiill principal characterization of | data came from | organics
Leachale | investigators | MSW leachate the Waste
Characlerization | under contract | from various Managemaent
Study/2007 to the climates and proprietary
{Gibbohs et al., | Environmental | wastes o database Applied
2007) Research and | determine if Lendfill
Education compounds are Information
Foundation affected by waste Analysis System
age, capping (ALIAS), which is
condition, and the compiled from
presence of landfill | electronic data
gas collection deliverables sent
from the
laboratory
Analysis of University of | To develop an 38 Class | Conventional
Florida MSW Central MSW leachate landfills (MSW parameters,
Landfill Florida characteristics only) as reported | metals, organics
Leachate/1998 database specific to | 1o the Florida
{Reinhart and Florida and regions | Department of
Grosh, 1998) within Florida for Environmental
use in other Protection
research

LEACH 2000 Database. The LEACH 2000 database was compiled by SAIC under contract to
the USEPA (EPA Contract No. 68-W6-0068), 1t was published in draft form under the title
“Characterization and Evaluation of Landfill Leachate™ in September 2000, but it was never
issued as final. It is stated in the draft report that the development of a comprehensive database
of landfill leachate characteristics was an integral part of the study. The data compilation
encompassed several sources, including data from industry (data from 60 MSW landfills from
Browning Ferris Incorporated (BF1) and data from 47 MSW landfills from Chemical Wastce
Management (CWM)); data from two previous USEPA research efforts (one specifically on
C&D landfills and one authored by the USEPA Office of Water (OW) consisting of a database of
21 MSW landfills); and data from two state agencies (65 MSW landfills from the Florida DEP
and 39 MSW landfills from the Wisconsin Department of Natural Resources (DNR)). The

2-3
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compilers of the LEACH 2000 database reviewed data for acceptance into the database. The
acceptance criteria were;

o The data represented leachate characteristics on an individual sample basis
¢ The type of landfill from which the data were retrieved had to be clearly identified
e The data had to be from a reliable source

e The data had to be in electronic format to avoid manual entry and error

The researchers noted that data compilation did not employ any statistical assessment prior to
compilation nor was there any attempt to represent or bias the sample by geography. The
database includes conventional parameters (for example, alkalinity and pH), metals, and organics
in lcachate from various landfill types (only MSW data were evaluated for the current study).
The draft report did not cite how non-detect results were addressed in the database. Detection
limits are reported for some of the data, and in some cases it is apparent from review that non-
detect results were assigned a value of zero (0).

University of Central Florida Database. The University of Central Florida database was
compiled by researchers Debra Reinhart and Caroline Grosh for the Florida Center for Solid and
Hazardous Waste Management. It was published under the title “Analysis of Florida MSW
Landfill Leachate Quality” in July 1998 (Reinhart and Grosh, 1998). It was noted that landfill
leachate databases compiled up to the date of the study were not geographically specific and do
not provide sufficicnt differentiation to assess the impact of site-specific parameters such as age,
water balance, and type of waste and landfill operation. The objective of this database
compilation, therefore, was to compile data from lined MSW landfills in Florida that provide
parameterization to the maximum extent possible. The data reviewed for compilation came from
55 Class I landfills, which in Florida are permitted to receive MSW only. The database
compilers reviewed data for acceptance into the databasc. The acceptance criteria were:

s« Each landfill had to be lined

= At least one year of data had to be available from each site (this was needed to assess trends)

The researchers noted that they did not perform any type of statistical asscssment prior to
compiling the data; the intent of the study was to sort data by geography, se site-specific data on
water balance and so on were critical to the usability of the data and, therefore, required in the
parameterization. The database includes conventional parameters, metais, and organics in
leachate from various landfill types (only MSW data were evaluated for the current study). Non-
detect results were assumed to be one-half the detection limit.

EREF Database. The EREF database was compiled by three independent researchers under a
grant to EREF (Gibbons et al., 2007). It is stated in the report that the purpose of the study was
to characterize leachate from MSW landfills from various climates and waste types to determine
if leachate constituent trends are affected by capping, age of waste, and landfill gas collection.
The data compilation drew on previous work conducted by Gibbons, which compiled data from
multiple types of landfills over the period from 1984 to 1991, from 48 disposal facilities owned
or operated by Waste Management. The current EREF study supplemented the historical

2-4
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database by Gibbons from Waste Management’s ALIAS database from 22 MSW landfills. The
database compilers reviewed data for acceptance into the database. The acceptance criteria were
in part determined by:

s Availability of geographical information
e Climate data

e Operational characteristics of the [andfill

These criteria were critical 1o the objective of the study, which was to parse leachate
characteristics by waste type, age of waste, climate/precipitation, and landfill construction
(lcachate collection system, liner and cover, landfill gas collection, and leachate recirculation).
The database includes conventional parameters, metals, and organics in leachate from various
landfill types (only MSW data were evaluated for the current study). The draft report stated that
non-detect results were addressed in the database by inserting the median reporting limit of the
population of data.

2.1.3 Selection of a Database for Further Evaluation

When selecting the database(s) for inclusion in this analysis, several factors were considered:
* Availability — is the database available electronically?

e Comprehensiveness — are results available on a per sample basis, or are only summary
statistics available?

* Representativeness — are the results generally representative of MSW landfills across the
United States?

University of Central Florida Database. Although sample-specific results are provided by the
University of Centra!l Florida database, and the database could be made available electronically,
the fact that it is confined only to MSW landfills in the state of Florida made it of limited use for
this study. Note it is likely that much of these data are represented in the LEACH 2000 database
(see below), although a specific comparison could not be made.

EREF Database. The EREF database could not be made available for this project. Although the
researchers did offer to provide any requested summary statistics, upon additional investigation
by EREF, it was determined that only summary statistics for inorganics were available; the data
for the other analyies were not readily available. This made this database of limited use for this
study.

LEACH 2000 Database. The LEACH 2000 databasc was availablc in a plain text, or “flat file,”
format. The acceptance criteria for data inclusion in the LEACH 2000 database were nated in
the previous section. Data are available in this database for individual samples taken from a
large number of landfills, although the geographic region is not noted for each landfill
represented in the database, and the report notes:

25
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The search for data did not attempt to employ any statistical sampling approach.
That is, the data are not necessarily a representative sample by geographic
region. .,

As noted in Table 2-1, LEACH 2000 includes analytical data for conventional parameters,
inorganics, and organics in landfill leachate. Datasets were obtained from both industry and
USEPA sources (note that only data from MSW landfills were evaluated in this current study).
States were also solicited for landfill lcachatc data; however, few had databases that met the
inclusion criteria. The data included in the LEACH 2000 database are summarized below:

e BFI - data for 60 MSW landfills

» CWM — data for 47 landfills from a 1992 study of leachate quality; landfills included MSW
landfills, commercial hazardous waste landfills, and industrial codisposal landfills

» USEPA - data for 21 C&D landfills

¢ USEPA OW —data for 35 landfills are included, and of these 2] were identified as MSW
landfills

o State of Florida (FL) — data for 65 MSW landfills
» State of Wisconsin (WI) - data for 70 landfills, 39 of which were for MSW landfills

Because of the wide range of data included in the LEACH 2000 database, its availability in an
electronic format, and its general representativeness in terms of MSW landfills, this database was
selected for further cvaluation in this study.

2.2 CCP Leachate Data

CCP leachate data were queried from EPRI’s Combustion Product Information (CPInfo)
database. CPlInfo is a databasc containing analytical results from solid composition, laboratory
leaching, and ficld leachate testing performed by EPRI since 1985. The database is continually
updated as new data become available, and the results compiled for this study reflect the contents
of the database as of October 2010.

Listed below are the criteria used to help to ensure that data contained in CPInfo are
representative of combustion products:

» Only original data developed for specific EPRI projects are entered, rather than data cited
from other sources, unless those other sources are well documented and readily available.
This criterion was implemented to reduce the potential for entering redundant data.

* Results presented as averages and ranges were not entered. In some cases, only averages and
ranges were presented in reports, and every effort was made to locate the source data used to
calculate those averages and ranges; however, if the source data were not available, then
averaged results presented in those reports were not entered into the database,

¢ Data from combustion products mixed with other materials (for example, when used as a soil
amendment) were not entered into the database. However, data for combustion products
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mixed with other combustion products (for example, fly ash mixed with flue gas
desulfurization (FGD) solids) were included.
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LEACHATE DATA SUMMARY

3.1

MSW Leachate Data Summary

Because the LEACH 2000 database was obtained in a flat file format that contained the raw data
used by USEPA in its report (USEPA, 2000a), there was a significant amount of work entailed in
preparing and presenting the data in a format that could be used for the risk-based comparison.
The steps taken to prepare the dataset are discussed below.

3.1.1 Dataset Development

The initial LEACH 2000 file had 453,958 data records (unique analyte/location/date/landfili type
combinations). To ensure that the risk-based comparison was specific for MSW landfill
leachate:

Only those records coded as MSW were retained for further evaluation.

Only MSW data collected from 1994 forward were retained for further evaluation; as all
MSW ilandfills were required to be lined by this time, data after this time are more likely to
represent direct leachate analyses rather than to include some groundwater analytical results.
(RCRA Subtitle D (40 CFR Part 258) became effective in 1993 and prescribed landfill
design, construction, operation, and postclosure practices that have become the norm for
present-day landfills. These include requirements for composite liner and cover systems
comprising low-permeability soil plus geosynthetic membrane layers; prohibition of liquid
wastes; installation of leachate collection systems; control of landfill gas, and so on.)

The Wisconsin data in the LEACH 2000 database were excluded from further analysis.
USEPA (2000a) notes:

In analyzing the Wisconsin data, certain patterns of statistical outliers were
discovered. These patterns were consistent with intermittent misreporting of
analytical units. Therefore, a detailed analysis was undertaken to identify and
correct data points in the Wisconsin data suspected of having this problem.

The flat file of the LEACH 2000 database provided for this study did not contain the units
correction that USEPA conducted for the Wisconsin data. Thereflore, because of the concern
that the incosrect data could bias the risk-based comparison results, the decision was made
not to include the Wisconsin data for this study.
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Focusing the database in this manner resulted in a total of 77,818 data records for further
evaluation. This resulted in the following MSW leachate data solirces being used in this
evaluation; for each landfill the number of sampling events for which there are data is noted:

BFI source — 51 landfills - ranging from 1 event to 31 events
CWM source - | landfill - 1 event

EPA OW source — 19 landfills — ranging from | event to 12 events

s FL source — 50 landfills - ranging from 1 event to 34 events

This resulted in leachate data from a total of 121 MSW landfills being included in the risk-based
comparison. These data are hereafter referred to as the “LEACH 2000 MSW” data. Appendix B
lists the MSW landfills included in the evaluation and the number of sampling events._for ¢ach
landfill. The dataset development steps are shown graphically in Figure 3-1.

3.1.2 Data Management

Once the LEACH 2000 MSW database was identified, the data needed to be organized to be
used for the risk-based screening. The following are the issues addressed.

Synonyms. Because the data were from different sources and ultimately from different
laboratories, there were multiple names for some of the analytes (for example, dichloromethane
and methylene chloride are equivalent chemical names for the same compound: CH;Cly). To
address this concern, groups of synonyms were identified where appropriate.

Unique identifiers. There were no unique constituent identifiers in the database (for example,
Chemicat Abstracts Service (CAS) identifying numbers). Therefore, a database field was
created, and the CAS number was entered into the database for each constituent and any of its
synonyms. Constituents were then tracked in the databasc by the unique CAS identifier.

Detection Limits. Where analylical resulls were reported as not detected, detection limits were
provided for only a subset of the data:

e Detection limits were not provided for any of the BFI data.
e Detection limits were provided for all of the Florida data.

¢ Detection limits were provided only sporadically for the other data sources.

Generally, in risk-based evaluations of data, either one-half the reported detection limit is used as
a proxy concentration for a result reported as not detected {USEPA, 1989a), or other statistical
distributional methods are used to assign a proxy concentration to a “nondetect” value (USEPA,
2007). However, both of these methods require that numerical detection limits be provided for
results reported as not detected. As this was not the case for the LEACH 2000 database, for this
evaluation a surrogate value of zero was used for all resulis reported as not detected. Note that
for consistency this same method was used for the treatment of results reported as not detected in
the CCP leachate database.
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Eliminations

LEACH 2000 Leachate Database Additions
453,958 records

C&D} .

Eliminate data not coded as M5W (e.g.,

i

=

unit uncertaintles

Eliminate Wisconsin data due to analytical

—

data are for leachate and not

Eliminate data pre-1994 to best ensure

groundwater in the proximity of a landfill

M

e e
LEACH 2000 MSW Database
121 tandfilis
77,818 records
-—)i tdentify analyte synonyms I
| 8 Assign CAS numbers to provide unique identifiers
for each constituent/synonym
’
el Assign surrogate value of zero to all results
= reported as not detected
" .
[ Assign a risk-based comparison level (human
————#  health and ecological) to each constituent, as
L appropriate k|
r .
For constituents without a comparison level,
1  assign a surrogate comparison level based on
structural similarities, as appropriate
-
MSW LEACH 2000 Database
121 Landfills
65,527 records
For each of 121 landfills, calculate a site average
(arithmetic mean| concentration for each
Notes:

MSW - Municipal Solid Waste,
HH - Human Health,

detected constituent

Eco - Ecological.
CAS - Chemlcal Abstracts Service.

MSW LEACH 2000 Site
Averaged Leachate Database

Figure 3-1

MSW data set development and management flowchart
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Assignment of Risk-Based Comparison Levels and Surrogates. As described in more detail in
the next section, constituents detected at least once in the database were assigned a risk-based
comparison level. Conventional parameters (for cxample, alkalinity and pH) for which risk-
based screening levels are not available were eliminated from further consideration at this stage.
Where no risk-based screening level was available for a constituent, a surrogate risk-based
screening level was assigned as a comparison level based on structural similarities, where
available and appropriate (for example, for the human health risk-based screening, due to
structural similarities the screening value for acenaphthene was used as a surrogate for
acenaphthylene). Constituents were eliminated from further consideration where appropriate
structural surrogates could not be identified and dose-response data are not available. - Further
focusing the database in this manner resulted in a total of 65,527 data records for evaluation in
the risk-based comparison,

Landfill Sampling Frequency. As noted above, for the 121 MSW landf{ills included in the
LEACH 2000 MSW database, sampling frequency ranges from I event to up to 34 events. To
prevent the data from one landfill from dominating the results, a site average (arithmetic mean)
was calculated for each constituent sampled at each MSW landfill and detected at least once.
The surrogate detection limit of 0 was used in the arithmetic mean calculation for those results
reported as not detected, as described above. Appendix B also shows the number of analytes for
which analytical data are available for each of the MSW landfills included in the evaluation. The
data management steps are shown graphically in Figure 3-1.

3.1.3 MSW Data Summary

Appendix C provides a summary of the MSW constitucnt data, based on the site average data.
FFor each constituent, the frequency of detection is provided as well as the minimum detected
concentration and the maximum detected concentration. In addition, the 50th percentile and the
90th percentile concentrations are provided. Percentiles were calculated in Excel. All units are
in micrograms per liter (gg/l).

3.2 CCP Leachate Data Summary
For this assessment, the following queries and filters were applied to CPInfo to obtain a
representative dataset of field leachate results:

¢ Leachate samples collected in the field, from landfills and impoundments, were selected.
Laboratory-generated leachate samples, whether obtained by displacement methods or by
leaching tests, were not included.

s Leachate samples from coal-fired power plants were included. Samples from oil-fired plants
were not included unless the oil-fired capacity of the plant was much less than the coal-fired
capacity and/or infrequently used.

e The samples represent leachate from coal fly ash and bottom ash.

e For this analysis, FGD solids and FGD gypsum leachate samples were not included, and
leachate samples from FGD materials mixed with fly ash werce not included.
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o Field-collected leachate samples representing interstitial porewater (for example, samples
from leachate wells, lysimeters, and leachate collection systems) were included. Pond water,
sluice water, and runoff water samples were not included.

¢ Samples from landfills and impoundments that received both high-volume CCPs and low-
volume wastes were included; however, samples representing individual and distinct low-
volume waste streams (for example, coal pile runoff, cooling tower blowdown, and so on)
were not included.

e Non-detect results were excluded if the detection limit was a factor of two or more higher
than the Federal Maximum Contaminant Level (MCL), Secondary MCL (SMCL) (USEPA,
2006), or a representative state standard for constituents that do not have a federal standard.

These queries and criteria resulted in a dataset containing 4419 analytical results from 222
samples and 30 CCP management units (CMUSs). However, the number of samples varied from
1 at several CMUs to 54 at one CMU. I[fall individual samples had been used, the resulting
dataset would have been biased toward the concentration of the leachate at the CMUs with many
samples. To alleviate this bias, site averages were calculated, as was done with the MSW
database,

Site averages are the mean concentration for each constituent analyzed for each CMU. In other
words, if the analytical data from a power plant identified a landfill and two separate
impoundments, each of these would be counted as a CMU, and three site averages were
calculated for that power plant. Conversely, if a power plant only had one CMU, or if no CMU
information was available, then a single site average was calculated.

Individual site average values sometimes included detect and non-detect results. In these cases, a
value of zero (0) was substituted for the non-detect and used in calculation of the site average.
This substitution was performed for consistency with the MSW dataset. A site average was
counted as a non-detect if all analytical results used to calculate the average were non-detects.
The dataset contained results for 51 inorganic constituents and pH; CPInfo did not contain any
results for organic constituents in field leachate samples. However, based on information
available in the literature, organic products of incomplete combustion (for example polycyclic
aromatic hydrocarbons and dioxins and furans) are not present at levels of concern in CCPs
(EPRI, 1987, 1998; USEPA, 2000b; Harrison, et al., 1985; Roy, et al., 1984; Chiu, et al., 1983;
and Kuykendal, et al., [989) and, therefore, would not be expected to be present in significant
concentrations in CCP leachate.

The queried data for the CCP leachate database are from the EPRI technical products listed in
Table 3-1.
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Table 3-1
EPRI reports querled from the CPInfo database
! 1005267 Sep-03 Field Evaluztion of the Comanagement of Utility Low-Volume Wastes with
| High-Volume Coal Combustion By-Products: MO Site
1012578 Nov-06 Characlerization of Field Leachates at Coal Combustion Product
Management Sites
EA-5922 Dec-88 Leachate Chemistry at the Montour Fly Ash Test Cell
EN-6532 May-80 ' Environmental Performance Assessment of Coal Ash Use Sites: Little
Canada Structural Ash Filt
EN-6533 Dec-90 Environmental Performance Assessment of Coal Ash Use Sites: Waukegan
TR-100955 Aug-92 Comanagement of Coal Combustion By-Products and Low-Volume Wasles:
A Midwestermn Site
TR-108420 Oct-98 Field Evaluation of the Comanagement of Ulility Low-Volume Wasles with
High-Volume Coal Combustion By-Products; P4 Site

TR-112442 Jun-99 [ Evalualtion of an Ecolotree™ Cap for Closure of Coal Ash Disposal Sites

Appendix D provides a summary of the EPRI CCP leachate constituent data, based on the site
average data. For each constituent, the frequency of detection is provided as well as the
minimum detected concentration and the maximum detected concentration. In addition, the 50th
percentile and the 90th percentile concentrations are provided (percentiles were calculated using
Excel). All units are in micrograms per liter (ug/l).
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RISK-BASED COMPARISON METHODS

As noted in Section 1, the purpose of this evaluation is to provide a human health and ecological
risk-based comparison of leachate from MSW landfills to leachate from CCP landfills and
impoundments. Leachate is the liquid that drains from a landfill and is generated principally by
the infiltration of precipitation and/or the percolation of precipitation through the fandfill.
Leachate was chosen as the metric for comparison in this evaluation because the leachate is
characteristic of the disposal site and its specific contents, and its potential for impact on the
environment, to the extent possible, is independent of the geology or geography of the location
of the disposal site. By comparison, groundwater data collected in the vicinity of a landfill,
whether it be an MSW or CCP landfill/impoundment, are influenced not only by the constituents
leaching from the site, but also by the site-specific groundwater characteristics including depth
and flow that will then dilute the leachate constituent concentrations. Therefore, a comparison of
the leachates from MSW and CCP landfills/impoundments allows a direct comparison of their
respective contents and the behavior of the contents in terms of leachatc formation, and to the
extent possible, independent of complicating factors such as geologic or geographic setting.

The leachate data available for MSW landfills and for CCP landfills and impoundments are
liquid concentrations. Therefore, risk-based comparison levels appropriate for liquid media
concentrations were identified for both the human health evaluation and the ccological
evaluation. Constituents detected at least once in the database were assigned a risk-based
comparison level. Conventional parameters (for example, alkalinity and pH) for which risk-
based screening levels are not available were eliminated from further consideration. Where no
risk-based screening level was available for a constituent, a surrogate risk-based screening level
was assigncd as a comparison level based on structural similarities, where available and
appropriate (for example, for the human health risk-based screening, due to structural similarities
the screening value for acenaphthene was used as a surrogate for acenaphthylene). Constituents
were eliminated from further consideration where appropriate structural surrogates could not be
identified and dose-response data are not available.

Section 4.1 addresses the human health risk-based screening methods, and Section 4.2 addresses
the ecological risk-based screening methods.

4.1 Human Health Risk-Based Comparison Methods

The fundamental basis of human health risk assessment is the four-step paradigm as identified by
the USEPA (USEPA, 1989b). The steps are:
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¢ Data Evaluation and Hazard Identification. In a site-specific risk assessment, this is the step
where specific constituents are identified for quantitative analysis in the risk assessment, and
where their concentrations in environmental media are identified.

o Toxicity Assessment. The toxicity or dose-response assessment evaluates the relationship
between the magnitude of exposure (dose} and the potential for occurrence of specific health
effects (response) for constituents evaluated in the risk assessment. Both potential
carcinogenic and noncarcinogenic effects are considered. USEPA provides toxicity values
and a hierarchy of sources for obtaining those values.

o [Exposure Assessment. The purpose of the exposure assessment is to provide a quantitative
estimate of the magnitude and frequency of potential exposure to constituents evaluated in
the risk assessment by a receptor via various cxposure pathways (for example, ingestion or
inhalation).

= Risk Characterization. Risk characterization combines the results of the exposure assessment
and the toxicity assessment to derive estimates of potentially carcinogenic and
noncarcinogenic risks resulting from potential human exposures to the constituents evaluated
in the risk assessment.

Basically, an estimate of health risk due to exposure to a specific constituent can be calculated by
combining an estimate of the concentration of the constituent in an environmental medium, an
estimate of the level of exposure to that medium over a determined time frame, and an estimate
of the toxicity of the constituent by that route of exposure. In equation form:

Risk = [Constituent concentration] x [Exposure] x [Toxicity]

Conversely, a concentration of a constituent in an environmental medium associated with a
specific target risk level can be calculated using the same information:

[Target constitusnt concentration] = Target Risk Level / ([Exposure] x [Toxicity])

This relationship serves as the basis for the development of risk-based screening levels, where
the target constituent concentration is the screening level based on the defined target risk level.
It should be noted here that this method is being used to provide a point of comparison between
the two datasets, and docs not constitute a risk assessment of either dataset.

4.1.1 Source of Risk-Based Comparison Levels

Human health risk-based screening levels are available from a variety of state and federal
sources, USEPA has recently harmonized the risk-based screening levels formerly available
from USEPA Regions 3, 6, and 9, and these are now available as regional screening levels, or
SLs. The SLs are derived for residential soil, industrial soil, ambient air, and tap water. These
values are updated on a regular basis; the most recent version is from May 2010 (USEPA, 2010).
As the SLs for tap water are the only SLs presented in terms of a liquid concentration (pg/), they
are used here for this comparison. However, it is important to note that it is unrealistic to assume
that either type of leachate, MSW or CCP, would be the source of tap watcr or drinking water.
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Therefore, this comparison of the leachate concentrations to the SLs is for comparative purposes
only; the comparison of the predicted risks is relevant, not the magnitude of the risks themselves.

As noted in the User’s Guide for the SLs (USEPA, 2010), risk-based SLs are derived from
equations combining exposure assumptions with chemical-specific toxicity values. Generic SLs
are based on conservative default exposure parameters and factors that represent reasonable
maximum exposure (RME) conditions for long-term/chronic exposures and are based on the
methods outlined in USEPA’s Risk Assessment Guidance for Superfund, Part B Manual (1991a)
and Soil Screening Guidance documents (USEPA, 1996a, 1996b, and 2002).

Exposure. The tap water SLs include evaluation of the exposure routes for ingestion of water
and inhalation of volatiles {volatilization is assumed to occur during household use of tap water
for bathing, washing, and so on). The exposure assumptions used for the development of the tap
water SLs assume that an adult ingests tap water at a rate of 2 liters per day and inhales volatiles
24 hours per day for 365 days per year for an assumed 30-year residency period (USEPA, 2010).

Toxicity. Adverse effects are classified by USEPA as potentially carcinogenic or
noncarcinogenic (that is, having potential effects other than cancer). Toxicity values are
available from the USEPA for potential carcinogenic effects and/or noncancer effects. The SL
tables provide the toxicity values used in the SL calculations and their sources (USEPA, 2010).

Risk Characterization/Target Risk Levels. In the derivation of the USEPA SLs for constituents
identified as potential carcinogens, a target cancer risk level of one in one million or | x 10%is
used (USEPA, 2010). This is the low end of the USEPA target risk range of 1 x 10%10 1 x 10°*
(USEPA, 1991b). For constituents with noncarcinogenic effects, a target noncancer hazard
quotient of 1 is used in the derivation of the SLs (USEPA, 2010). Note that the risk level and
hazard index are unitless.

The USEPA Regional Screening Level table was used for the derivation of the tap water SLs
(US EPA 2010). This table provides the list of constituents for which SLs are calculated, the
toxicity values (both cancer and noncancer) used in the calculations, and the calculated tap water
SLs. it is these tap water SLs that have been used in the risk-based comparison. The only
adjustment made to the tap water SLs was for dioxins and furans, constituents that appear in the
LEACII 2000 MSW database. The potential carcinogenic and noncarcinogenic cffects
associated with exposure to dioxin and furan congeners in the MSW database were assessed in
accordance with the approach developed by USEPA (1989c). Toxicity values and SLs are
available for 2,3,7,8-tetrachloro-dibenzo-p-dioxin (2,3,7,8-TCDD). The toxic equivalency
factors (TEFs) provided by Worid Health Organization {(WHO) (Van den Berg, et al., 2006) for
humans have been used. The TEFs are fractions that equate the potential toxicity of each
congener to that of 2,3,7,8-TCDD. The TEFs are presented in Appendix E. For each dioxin and
furan congener that appears in the LEACH 2000 MSW database, the SL for 2,3,7,8-TCDD was
divided by the appropriate TEF to provide a specific comparison level for that congener.

Appendix F provides the human health risk-based comparison levels used in the evaluation, and
identifies synonyms and surrogates where appropriate. {As these levels are being used for risk-
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based comparison purposes, and not for traditional risk assessment screening purposes, they are
referred to herein as comparison levels.)

4.1.2 Application of the Risk-Based Comparison Levels

A simple way to evaluate risk associated with a specific environmental concentration is to
compare the constituent concentration to the comparison by way of a ratio:

[Constituent concentration] / [Comparison Level] = Human Health Ratio (unitiess)

Since the comparison level is based on a specific target risk level, multiplying the ratio above by
that target risk level gives an estimated risk level for the constituent based on the exposure
puthway and assumptions used in the derivation of the comparison_level,_For example, if the
Human Health Ratio defined above is 5, then the constituent concentration is five times greater
than the screening level, and the risk associated with the constituent concentration is five times
greater than that used to develop the comparison level; the specific risk can be calculated by
multiplying the Human Health Ratio by the target risk level. In this case, for potential
carcinogens, the target risk level is 1 x 1075, so by multiplying the Human Health Ratio of 5 by 1
x 10°®, the result is the risk associated with that constituent concentration, which is 5 x 105

The process is similar for noncarcinogens; however, as the target risk level or hazard index for
noncarcinogens is 1, the Human Health Ratio is simply multiplied by ! to derive the hazard
index associated with the constituent concentration.

This type of evaluation is commonly used as a screening tool in risk assessment (for example,
see Ohio Voluntary Action Program, OAC 3745-300-08(D) (OEPA, 2009)), and is consistent
with the screening methodology provided by USEPA (USEPA, 1989b).

4.1.3 Risk-Based Comparison

Risk-based comparisons were conducted on the LEACH 2000 MSW leachate database and the
CCP leachate database. Because a single concentration for each constituent in the datasets may
not be representative of each database, the risk-based comparison was conducted on two
concentration estimates for each database: the 50th percentile concentration and the 90th
percentile concentration.

For each percentile for each database, constituents were divided into two groups based on
whether they are classified as potential carcinogens or noncarcinogens. Constituents classified
as both potential carcinogens and noncarcinogens are included in both groups. For each
constituent, the following information is presented:

e The frequency of detection
» The percentile concentration
» The comparison level

» The target risk level upon which the comparison level is based
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o The ratio of the constituent concentration to the comparison level was then calculated and
multiplicd by the target risk level of 1 x 10 for constituents with potential carcinogenic
effects and the target hazard index of | for constituents with potential noncarcinogenic
effects.

s For each percentile evaluated, the target risk level adjusted ratios are summed

~ separately for the constituents with potentially carcinogenic effects and for the
constituents with potentially noncarcinogenic effects

— to provide the total risk levels for potential cancer and noncancer effects

It is important to note that the relevant comparison is between the summed ratios between the
MSW leachate data and the CCP leachate data. The absolute magnitude of either of the risk
estimates is not germane because a drinking water pathway for either of these leachates is an
incomplete exposure pathway and is an inappropriate exposure scenario. As noted above, the tap
water SLs were used as the basis for the comparison levels because they are the most extensive
set of human health screening levels for a liquid medium; their use does not imply that a drinking
water pathway would be complete for either of these leachates.

4.2 Ecological Risk-Based Comparison Methods

The same basic process as described above for the human health evaluation is conducted for the
ecological evaluation. Ecological risk is a function of the same parameters:

Risk = [Constituent concentration] x [Exposure] x [Toxicity]

However, in ecological evaluation, noncancer endpoints are assessed exclusively.

4.2.1 Sources of Risk-Based Comparison Levels

Ecological risk-based comparison levels for liquid media are available for fresh water and salt
water. For this evaluation, comparison levels for freshwater surface water were compiled from
the following sources:

o USEPA chronic ambient water quality criteria (AWQC) for aquatic life (USEPA, 2009a)
o USEPA Region 3 freshwater screening values (USEPA, 2008)

s USEPA Region 4 surface water screening levels (USEPA, 2001)

o USEPA Region 5 ecological screening levels (ESLs) for surface water (USEPA, 2003)

The lowest value available from these sources was conservalively selected as the ecological risk-
based comparison level for the leachate evaluation.

Adjustments were made to the comparison levels for dioxins and furans, constituents that appear

in the LEACH 2000 MSW database. The potential adverse ecological effects associated with
exposure to dioxin and furan congeners in the MSW database were assessed in accordance with
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the approach developed by USEPA (1989c). Comparison levels are available for 2,3.7,8-
tetrachloro-dibenzo-p-dioxin (2,3,7,8-TCDD). WHO (Van den Berg, et al., 1998) provides TEFs
for mammals, birds, and fish. (Note that while the TEFs for human health were updated in 2006,
ccolagical TEFs for fish have not been updated.) As this is an evaluation of a liquid medium, the
TEFs for fish have been used. The TEFs are fractions that equate the potential toxicity of each
congener to that of 2,3,7,8-TCDD. The TEFs are presented in Appendix E. For each dioxin and
furan congener that appears in the LEACH 2000 MSW database, the comparison level for
2,3,7,8-TCDD was divided by the appropriatc TEF to provide a specific comparison level for
that congener.

Ecological comparison levels are generally based on conservative endpoints and sensitive
ecological effects data and the assumption that aquatic receptors (e.g., fish, invertebrates) are
directly exposed Lo conslituents in surface water. However, it should be noted that _aquatic
receptors are not in direct contact with cither type of leachate.

Appendix G provides the ecological risk-based comparison levels used in the evaluation, and
identifies synonyms and surrogates where appropriate.

4.2.2 Application of the Risk-Based Comparison Levels

Except for the fact that only noncancer endpoints are evaluated, application of the risk-based
comparison levels for the ecological risk comparison is essentially the same as for the human
health risk comparison:

[Constituent concentration] / [Comparison Level] = Ecological Ratio (unitless)

Because the target hazard index is 1 for the ecological comparison levels, the ratio is equivalent
to a hazard index. For example, if the Ecological Ratio defined above is 3, then the constituent
concentration is three times greater than the comparison level, and the risk associated with the
constituent concentration is three times greater than that used to develop the comparison level;
the specific risk can be calculated by multiplying the Ecological Ratio by the target risk level,
which in this case is 1.

4.2.3 Risk-Based Comparison

As in the case for the human health screening, for each constituent the following information is
presented:

¢ The frequency of detection

o The percentile concentration

¢ The comparison value

e The target risk level upon which the comparison value is based

s The ratio of the constituent concentration to the comparison value was then calculated and
multiplied by the target hazard index of [.
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o The constitucnt-specific ecological ratios are then summed, as in the corresponding step for
the human health evaluation.

[t is important to note for the ecological evaluation that the relevant comparison for this
evaluation is between the summed ratios for the MSW leachate data and the CCP leachate data.
The absolute magnitude of either of the risk estimates is not germane, because a pathway for
direct contact with leachate for ccological receptors in the ficld does not exist for either of these
leachates; thus, it is inappropriate to assume that this exposure scenario could occur in the field.
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RESULTS

The results of the risk-based comparison of the MSW leachate and the CCP leachate are
prescated below for human health and ecological endpoints.

5.1 Human Health Risk-Based Comparison Results

The results of the human health risk comparison for the MSW leachate database are presented in
Appendix H (50" percentile) and Appendix 1 (90™ percentile). The results of the human health
risk comparison for the CCP leachate database are presented in Appendix J (50™ percentile) and
Appendix K (90™ percentile). Within each table, and within each endpoint grouping (potential
carcinogens, noncarcinogens), the results are rank-ordered from highest to lowest.

5.2 Ecological Risk-Based Comparison Results

The results of the ecological risk comparison for the MSW leachate dataset are presented in
Appendix L (50™ percentile) and Appendix M (90" percentile). The results of the ecological risk
comparison for the CCP leachate database are presented in Appendix N (50" percentile) and
Appendix O (90" percentile). Within each table, the results are rank-ordered from highest to
lowest.

53 Summary

A summary of the results of all of the risk-based comparisons is presented in Table 5-1. As
noted in the previous section, the relevant comparison is between the summed ratios for the
MSW leachate data and the CCP leachate data. The absclute magnitude of either of the ratios is
not germane, because a drinking water exposure or surface water exposure pathway for either of
these leachates is an incomplete exposure pathway and an inappropriate exposure scenario.
However, this risk-based evaluation is uscful to compare the two leachates.

Two ratios are used to compare the MSW and CCP leachate results:

¢ [n the first, the MSW risk-based result is divided by the CCP risk-based result.

e In the second, the CCP risk-based result is divided by the MSW result.
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Resules

5.3.1 Human Health Risk-Based Resulits

As shown in Table 5-1, on a human health risk basis the MSW leachate and the CCP leachate are
very similar and are at most within a factor of less than three of each other. The CCP leachate
risk results are slightly higher than the MSW leachate risk results at the 50™ percentile level,
while the MSW leachate risk results are slightly higher at the 90" percentile level. Both sets of
results are close enough to be assumed to be essentially equal.

Table 5-1
Summary of Rigk Resulis
th th
Leachats Data 50" Percentile (a) 90" Percentile {(b)
_Source I
HH-C HH-NC Eco HH-C HH-NC Eco

Leach 2000 MSW | 4.48E-04 1.45E+01 7.40E+06 7.27E-03 1.42E+02 B.01E+06
EPRICCP 1.23E-03 1.83E+01 4.43E+03 6.20E-Q3 1.33E+02 4.20E+04
Ralio MSW/CCP 0.36 0.79 1720 1.17 1.07 191 -
Ratlio CCP/MSW 2.75 1.26 5.81E-04 0.85 0.94 5.24E-03
Notes:

{a) Sum of risk level adjusted ratios of 50"' percentile concentration to screening level
{b) Sum of risk level adjusted ratios of 90™ percentile concentration to screening level

CCP - Coal Combustion Product

MSW - Municipal Solid Waste

HH-C — Potentially Carcinoganic Human Health results
HH-NC - Noncarcinogenic Human Health resuits

Eco - Ecological Results

5.3.2 Ecological Risk-Based Resuilts

As shown in Table 5-1, on an ecological risk basis, the MSW leachate results are significantly
(190-fold to 1700-fold) higher than the CCP leachate results. As discussed below, this difference
is driven primarily by one infrequently analyzed constituent at MSW sites.

5.4 Discussion

These results provide an instructive comparison between the MSW and CCP leachate data. As
just mentioned, for the human health risk-based evaluation, the risk-based results arc essentially
equal for the CCP and MSW Ieachatcs The CCP leachate results are slightly higher than the
MSW leachate results at the 50" percentile level, while the MSW leachate results are slightly
higher at the 90 percentile level. For the ecological evaluation, the MSW leachate resuls are
190-fold to 1700-fold higher than the CCP leachate results (however, see the discussion below),
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Results

The fundamentai difference between the CCP leachate and the MSW leachate lies in their
composition. As a fairly complete combustion product of coal, CCPs are composed
predominantly of inorganic constituents and are typically managed in monofills. MSW landfills
accept a wide variety of wastes, and this is reflected in the long list of organic and inorganic
constituents present in the MSW leachate.

Human health risk-based evaluation. In the evaluation of potential carcinogens, arsenic is the
main risk driver for both leachates. As shown in Appendix C and D, arsenic was detccted at a
high frequency (on a site-averaged basis) for both leachate types (90:107 for the MSW leachate
and 28:28 for the CCP leachate). The range of site-averaged arsenic concentrations is much
higher for the MSW leachate (maximum detect was 8100 pg/l for MSW leachate versus 998 pg/l
for the CCP leachate); however the percentile concentrations are higher for the CCP leachate,

The equivalence of the fotal potential carcinogenic risks for the two leachates is due to the many
potential carcinogens present in the MSW leachate. While arsenic is the only potential
carcinogen present in the CCP leachate, at the 90™ percentile level there are 3| detected potential
carcinogens in the MSW leachate, including volatile organic compounds, semivolatile organic
compounds, PCBs, dioxins and furans, and pesticides. Some of these constituents have low total
numbers of detections in the MSW site-averaged dala (for example, 3.6 for 1,4-dioxane);
however, these low total numbers of detections are likely more a function of being analyzed in
only a small subset of the MSW landfills evaluated in the database, and not a function of a
constituent’s presence or absence.

The main noncancer risk drivers for the MSW leachate include manganese and arsenic, while for
CCP leachate the noncancer risk drivers are molybdenum and arsenic. It is interesting that
boron, considered in the field to be an indicator of CCP impacts to groundwater, also has
clevated levels in MSW Icachate (see Appendix C and D) as well as a high frequency of
detection in the MSW leachate.

Ecolopical risk-based evaluation. The risk-based driver for the ecological risks for the MSW
leachate is 2,4-DDE. It was detected in one landfill, but was only analyzed for that one landfill;
thus, the low frequency is duc to lack of analysis, not necessarily lack of presence. However, if
this analyte were eliminated from the comparison, the MSW ecological risks would still be an
order of magnitude (15-fold) higher than for the CCP leachate.

Potential uncertainties. Within any evaluation of environmental data, assumptions must be made
duc to a lack of absolute scientific knowledge, and these assumptions introduce some degree of
uncertainty into the evaluation process.

This evaluation was conducted using data for leachate from both MSW and CCP management
units. Leachate was chosen as the metric for comparison in this evaluation because the leachate
of a landfill is characteristic of the landfill and its specific contents, and its potential for impact
on the environment, to the extent possible, is independent of the geology or geography of the
location of the landfill. Therefore, a comparison of the leachates from MSW and CCP
landfills/impoundments allows a direct comparison of their respective contents, and this direct
comparison decreases the uncertainty in the results.
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Results

Both the CCP and MSW datasets represent data from a subset of all management units. For the
MSW landfill evaluation, leachate data from 121 MSW landfills are represented. These are
likely, and assumed to be, representative of the data available for the approximately 3000 active
MSW landfills in the United States (with estimates that there are 10,000 to 50,000 inactive MSW
landfills). There are 30 CCP management units represented in the CCP dataset, and they are also
considered to be representative of the CCP management units in the United States. Thus, while
data are not available for all 1andfills or management units, there are sufficient numbers of each
to be assumed to be representative for this evaluation.

Within the CCP leachate dataset (Appendix D), the majority of the constituents with risk-based
screening levels have been analyzed at the majority (24-30) of the management units. This is
likely due to the fact that for the most part only inorganics are present in CCP management units,
and laboratory analyic lists for.inorganics are_fairly standardized.

However, for the MSW leachate dataset, detected constituents represent a broad range of analyte
groups: volatile organic compounds, semivolatile organic compounds, pesticides, PCBs, dioxins
and furans, and inorganics. It is clear from Appendix C that not all MSW landfill leachates are
analyzed for the full suite of organic and inorganic constituents, and this lack of consistency in
the analyses is likely leading to an underestimation of the comparative risk of the MSW leachate.
Within the MSW leachate dataset (Appendix C), there are relatively few constituents that have
been analyzed in the majority of landfills. Many constituents (one quarter of the approximately
200 analytes) have been analyzed at only a few landfills (that is, in less than 10% of the total 121
sites). Based on the 90th percentile MSW results for the human health cumulative risk
comparison shown in Appendix 1, four of the top ten risk drivers were analyzed in less than 10%
(or less than 12) of the landfills. Given the variability in the MSW dataset, it is likely that
additional data would result in a broader range of resuits for a particular constituent and therefore
higher comparative risk results (especially at the 90th percentile level); thus, the comparative risk
level for the MSW leachate could be underestimated, perhaps by a large amount. However, it is
not possible to quantitatively estimate this uncertainty.

This evaluation has focused only on the differences in the leachates between the MSW and CCP
management units. There are other differences between the two types of management units that
can also contribute to the overall environmental risk that those units may present. One of these is
structural stability, and this is a factor that affects both types of management units: however,
MSW units are managed as landfills, and CCP units can be managed as landfills or as
impoundments. The structural stability issues for the landfills are similar; however, there are
structural stability issues unique to impoundments that are not applicable to MSW landfills.

In addition to leachate management for MWS landfills, operating criteria are provided under 40
CFR Part 258 for the following:

* 258.22: Disease vector control. MSW landfills have a wide variety of contents including
residential food scraps, yard trimmings, wood, metals, plastics, glass, and other materials
(USEPA, 2009b). These materials can attract “disease vectors,” including rodents, flies,
mosquitocs, and other insects, that can transmit diseases to humans, MSW landfills must
have controls for these vectors (which can include the use of pesticides). In addition, there is
the nuisance factor of the attraction an MSW presents for other animals such as seagulls and
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Results

other scavengers. Because of the inorganic monofill nature of CCP management units, they
do not attract disease vectors, and disease vector control is not applicable to these units.

o 258.23: Explosive gases control. Because of the organic nature of much of the MSW
landfill contents, methane gas is produced by the natural breakdown of these contents.
Methane is a flammable and explosive gas, and it must be carefully controlled to ensure that
concentrations to do not exceed the lower explosive limit within nearby structures and at the
facility boundary. Again, because of the inorganic monofill nature of CCP management
units, methane gas is not produced at these units, and therefore, this type of risk does not
apply to these units.

5.5 Conclusion

Based on the results of this risk-based comparison, it can be concluded that the relative human
health risks associated with leachates from MSW landfills and fly ash management are similar.
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B

LEACH 2000 MSW LANDFILLS INCLUDED IN
EVALUATION

Notes on the following Tables
{(a) USEPA (2000)

(b) Some of the Iandfill names are truncated. This is how they were provided in the Leach 2000
database.

{c) Sampling rounds were defined by month/year since sampling rounds were not specified in the
Leach 2000 database.

(d} Number of analytes for which analytical data are available and have human health or
ecological comparison levels.

BFI - Browning Ferris Incorporated

CWM - Chemical Waste Management

FL - Florida

OW - USEPA Office of Water

USEPA - U.S. Environmental Protection Agency
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LEACH 2000 MSW Landfills Included in Evaluation

Analytes with
Data Source Sampting Comparison
{a} Landfill {t) Rounds (c) Levals {d)
BFI ALLIS PARK [ 11
BFI ARBOR HILLS 7 w
BFI AZUSA 1 22
BFI = BACKRIDGE 3 19
BFl BIGFOOT 12 76
BFI cecC 12 73
EBFl CALGARY 5 7
] CARBON 3 160
BFI - CHARLOTTE 1 81
—BFT “TRICOPEE L T
B COLONIAL 4 76
BFI CONESTOGA 2 T4
BFI o EAST BRIDGEWATER 1B 85
Bl FOOTHILLS 1 54 |
oA " FRANKFORT 9 % |
BFi GREENTREE 3 T3
BFI GULF WEST 1 14
BFI IMPERIAL 10 114
[ B [TASCA 1 o 1
BFI JEFFERSON DAVIS 4 27
BFI KELLER CANYON 7 T
BFI = LAPAZ COUNTY B B
Brl LAKE AREA MSW 1 a7
A T LAMAR 1 T 4
BFi LORAIN 1 68
BF LYON 3 ]
BFI MADISON PRAIRIE 7 158
T EBR MODEL FILL 2 146 I
e MODERN ] 146
BRI NEWDY ISLAND 3 207
BF1 T OLD DAMINION 5 148
BFI OX MOUNTAIN 12 193
T PONCE 1 &7
BF QUAD CITES 181
BFI RANDOLPH 137
BFI REDBIRD 2 T
BFI RIDGC 19 2
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LEACH 2000 MSW Landfills Included in Evaluation

Analytes with
Data Scurce Sampling Comparison

{a) Landfill (b} Rounds (¢} Levels (d)

BFI ROCKFORD 9 185

BFI SAMPSON CO 1 62

BFl SANDUSKY 2 L]

BFI SPOCN RIDGE J A

BFI SUNSHINE COUNTY i 184

BFI TESSMAN ROAD 1 148

BFI TOLEDO 11 n

BFl TROY 17 Ta

BFI uwL 1 10

BF1 VASCO ROAD i) 222

BFl WAUKEGAN 7 142

BFI WILLOWCREEK 1 189

BFI WOODLAKE 1 70

BF) WOODLAND HILLS 8 105
CWM 41 1 128

FL S8TH ST LF {(MAIN COUNTY LF) 5 23

FL ASTATULA PH I12a, 2B, 2C 2 20

FL. AUCILLA AREA SW FACILITY.CLI 4 28

FL AVON PARK CLASS-3 SLF & TRANS 1 6

L BASE LINE LANDFILL - CLASS | 1 25

FL BEE RIDGE LF [} M

FL BERMAN ROAD LANDFILL 1 1

FL BREVARD COUNTY CENTRAL LANDFIL 3 18

FL BRIDGEWAY ACRES CLASS ILF 5 14

FL BRONSON SLF (LEVY COUNTY LF) 9 48

FL CHARLOTTE COUNTY SLF (ZEMEL RD 7 ki vJ

FL CITRUS CENTRAL SLF M 40

FL CROOM SLF (HIGH CORNER RD LF) 4 12

FL NADE COUNTY RESOURCE RECOVERY 10 24

FL DAVID J JOSEPH FACILITY 3 22

FL DESOTO CiTY SLF 7 35

FL EAST PASCO LF (DADE CITY LF) 8 37

FL GLADES CO SAN. LANDFILL #2 4 19

FL GULF COAST SLF :] 25

FL HAMILTON COUNTY CL 1 LANDOFILL 3 24

FL HARDEE COUNTY REGIONAL LANDFIL n 14

FL HERNANDD COUNTY NORTHWEST LF 5 2
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LEACH 2000 MSW Landfills Included in Evaluation

Analytes with
Data Source Sampling Comparison
{a) Landfill {b) Rounds (¢} Lavels (d)
L HIGHLANDS COUNTY SW MGMT CENTE 3 25
L HILLSBOROUGH HEIGHTS LF 17 30
FL IMMOKALEE LF (#2 - STOCKADE) 11 24
L INDIAN RIVER COUNTY LE _ CLASS 1 44
FL KINGSWAY RO LF (DAVID J JOSEPH 1 26
FL LEESBURG, CITY OF LANDFILL 1
FL LENA RD COUNTY LF 1
FL MARTIN COUNTY (PALM CITY 11} S 8 3
Fl e MEDLE¥LANDFRL 4 4
L NAPLES SLF CELL #8 (COLLIER CO 1 b
FL NEW RIVER REGIONAL LANDFILI o 4 8
L NORTH DUVAL SLF 3 f1 28
L NORTH POLK CENTRAL LF (SITE 20 a 22
Fi NORTHEAST POLK LF (SITE 204} 4 |
Ft OSCEOLA RD LF (SEMINOLE COUNTY 1 37
L PALM BEACH COUNTY LF #3 (DYER 9 )
i PASCO COUNTY RESODURCE RECOVERY 5 25
FL FECSWA SITEAT RESOURCE RECOVER 10 19 1
L PUTNAM COUNTY CENTRAL LF (PHAS 8 3
L ROSEMARY HILL UF EXPAN {CLASS 8 26
R SOUTHEAST COUNTY SLF (PICNIC L 14 =]
FL SOUTHEAST POLK LF (SITE 203) a ]
FL " SOUTHWEST ALACHUA SLF (RENEWAL 15 e
fl ST LUCIE CO SLF (PHASE ) 3 14
FL TOYTOWN SLF 3 2 l
FL TRAIL RIDGE LANDFILL ) % 1
FL WEST PASCO CLASS HI LF a 15
FL WINFIELD SW FACILITY [GLASS I) 4 18
ow 18000 1 01
aw 16085 6 T}
ow 16088 5 74
ow 16063 o 10 1
ow . 16097 12 1 ]
T ow 16089 3 63
ow 18137 5 146
ow 18118 1 1
ow T e 4 ]
B4
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LEACH 2000 MSW Landfills Included in Evaluation

Analytes with
Dsta Source Sampling Comgparison
(a) Landflll {b) Rounds {c) Levels (d) [
ow 16120 12 152
ow 16122 4 202
aw 16125 9 289
ow 18127 Rt 74
ow T 16130 2 53
ow 16132 4 58
ow 18450 2 102
aw 16170 3 2
ow 4867 1 304
ow ara 1 R
B-5
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C

LEACH 2000 MSW DATABASE SUMMARY

Notes on the foliowing Tables

(@) Frequency of Detection. Number of detects: Total number of data points based on site
averages (i.e., each MSW landfill represents 1 data point).

(b) LEACH 2000 has data for approximately 121 MSW landfills. Sample rounds for the landfills
range from 1 to 34. To ensure that results from no single landfill dominate the evaluation, site
averages were calculated for each constituent at each landfill. The frequency of detection and the
percentiles were calculated based on the site averaged data.

BDL - Below Detection Limit - reported where the result is based on a non-detected result

pg/l - microgram per liter

C-1
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D

EPRI CCP LEACHATE DATABASE SUMMARY

Notes on the following Table:

(a) Frequency of Detection. Number of detects: Total number of data points where each
landfill/impoundment represents one data point based on site averages.

(b) The CCP leachate database has data for approximately 30 landfills/impoundments. Sample
rounds range (rom 1 to 54 for each site. To ensure that results from no single site dominate the
evaluation, site averages were calculated for each constituent at each site. The frequency of
detection and the percentiles were calculated based on the site averaged data.

BDL - Below Detection Limit - reported where the result is based on a non-detected result

pg/l - microgram per liter
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E

TOXIC EQUIVALENCY FACTORS FOR DIOXINS AND

DIOXIN-LIKE COMPOUNDS
Toxic Equivalency Factor (TEF)

Constituent CAS Number Human Health (a) Fish {b}
2,3,7,8-TCOD 1746-01-6 1 1
1,2.3,7.8-Pentachlorodibenzo-P-Dioxin 40321-76-4 1 1
1.2,3,4,7.8-Hexachlorodibenzo-P-Dioxin 39227-28-6 0.1 05
1,2,3,6,7 8-Hexachlorodibenzo-P-Dioxin 57653-85-7 0.1 0.01
1,2,3.7.8,9-Hexachlorodibenzo-P-Dioxin 19408-74-3 0.1 0.01
1,2,3.4,6,7,8-Heptachlorodibenzo-P-Dioxin 35822-46-9 0.01 0.001
QcoD 3268-87-9 0.0003 0.0001
2,3,7,8-PentaCDDs 2376PentaCDDs 0 0
2,3,7,8-HexaCDDs 2378HexaCDDs 0 0
2,3,7,8-HeptaCDDs 2378HeptaCDDs 0 ]
2.3.7 8-Tetrachiorodibenzofuran 51207-31-9 0.1 0.05
1.2,3,7.8-Pentachlorodibenzofuran 57117-41-6 0.03 0.05
2,3.4,7,8-PaCDF 57117-31-4 03 0.5
1.2.3.4.7,8-HxCDF 70648-26-9 0.1 0.1
1.2,3,6.7.8-HxCDF 57117-44-9 0.1 0.1
1.2,3,7.8.9-HxCDF 72918-21-9 0.1 a.1
2,34,6,7,8-HxCDF £0851-24-5 0.1 0.1
1.2,3,4,6,7,8-HpCDF 657562-39-4 0.01 0.01
1.2,34.,7.8,9-HpCDF 55673-89-7 0.01 0.0
QCDF 39001-02-0 0.0003 0.0001
2,3,7,8-HexaCDFs 2378HexaCDFs Q 0
2.3.7.8-HeptaCDFs 2376HeptaCDFs 0 0
Notes:
CAS - Chemical Abstracts Service.
TEF - Toxic Equivalency Factor.
(a)} Van den Serg et al., 2006. The 2005 World Health Organization Re-gvaluation of Human and Mammalian

Toxic Equivalency Faclors for Dloxins and Dioxin-iike Compounds. Toxicological Sciences 93(2), 223-241
{b} Van den Berg et al., 1998. Toxic Equivalency Factors (TEFs) for PCBs, PCDDs, PCDFs

for Humans and Wildiife. Environmental Health Perspectives 106(12), 775-792.
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F

HUMAN HEALTH RISK-BASED COMPARISON LEVELS

Notes on the following Table:

(a) USEPA Regional Screcning Levels. USEPA, May, 2010.
(http://www.epa.gov/region09/superfund/prg/).

Note: Screening Levels for dioxin and furan congeners adjusted by the congener-specific toxic
equivalency factor; see text and Appendix E.

(b) USEPA Regional Screening Levels. USEPA, April, 2009
CAS - Chemical Abstracts Service

pg/l - microgram per liter
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Humuan Health Risk-Based Comparison Levels

Tap Water Tap Water
Noncancer Cancer
CAS Constituent Synonym/Surrogate Surrogate? Comparison  Comparison
Level jugh) Level {ugh)
- (a) (a}
71556 1,1,0 TRICHLOROETHANE TRICHLORCETHANE. 1,1.1- Mo 9 10E+13
1345 1,12 2-TETRACHLOROETHANE TETRACHLOROETHANE, 1,1,2.2. o 1.50E+02 6 J0E 02
79-00-5 1.1,2 TRICHLOROETHANE TRICHLOROETHANE, 1,1.2: No 1.50E+02 2.40E-03
75-34-3 1,1-DICHLORDETHANE DICHLGROETHANE, 1.1- No 1.30€+00 2 40E+00
15354 1IOCHOROFTMYIENE  [ICHLOBOETHYLENE L1 No lungum
BTG1-6  1,23-TRICHLOROBENZLNE TRICHLORODENZENE, 1,2,3- bo 2.90E+01
S5 104 1.2 3 TRICHLORTPROPANE TRICH OROFROPANE, 1,2.3- Ha £ 20E-01 7 20E-04
120821 1.2.4.TRICHLOROBENZENE TRICHLOROBENZENE. 12.4- Na 410E400 2.90E+00
95-63-6 1,24 TRIMETHYLBENZENE TRIMETHY|BENZENE. 1.2 4- No 1.50E4+0!
96926  120dBROMO-3.CHLOROPROPANE DIBHOMO-3-CHLORDPROPANE, 12- Mo 390E01 3.20E-04
DED34  1,2.0BROMOETHANE DNBROMOETHANE, 1,2- No 1 BOE=D1 & L0EQa
95.50- 1 1,.2-DICHLOROBENZENE DCHLOROBENZENE, 1.2- o 3 FUEHIT
107-06.2 1, 2-DICHLOROETHANE DICHLOROETHANE, 1,2 o B 40E+D2 150E 01
540-59-0  1,2-DICHLOROETHENE OICHLOROETHYLENE, 1,2- {MIXED Mo 3.30E+02
ISOMERS)
|rasrs  1.2DICHLOROPRUPANE DICHLOROMROPANE, 1.2 No 8.30E+00 390E-01
I
156-60-5 1,2 TRANS-DICHLOROETHYLENE DICHLOAOETHYLENE, 1.2 TRANS ho 1.10E+02
4
108678 1,3,5-TRIMETHYLBENZENE 1.3.5-TRIMETHYLBENZENE No 3.70E+02
341731 1,3-DICHLOROBENZENE DICH! OROBENZENE. 1.4 Yes 1.00E403 40E01
F-2
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Human Health Risk-Based Comparison Levels

Tap Waler Top Water
Noncances Concer
CAS Constituent SynonymiSurrogate Sursogate? Comparison  Comparison
Level (ng®)  Level (uph
(&} (a)
142.28-9  1,3-DICHLOROPROPANE DICHLOROPROPANE, 1,3- No 7.0€E+02
10546-7 1 4-DICHLOROBEMZENE DICHLOROBENZENE, 1.4- ta 1.00E-03 4.XE-01
123014 1,4DIOXAME DIOXANE, 1.4- No 3.70E-03 E.10E+00
ISH72469  12METEHPCOD TCDD, 237,86 Yes a70E03 5.20E05
67562394 124678-HPCOF TCDOD, 237,86 Yes ATNELD 52005
ST653857 123678-HXCDD TCDO, 2,3,7.8- Yea ITOED4 5.20E-06
19408-743  1Z3789-HXCOD TCDO, 23.7.8- Yes 370E.04 5.20€.05
@765 2457 TRICHLORGPHENOXYACETIC ACID,  No 3.J0E2
245
757 240 BICHLOROPHENOXY ACETIC ACID, 24 ™ ATOEI2
M.025 2408 &E_Hmnmuoxvmc acio, 4. M@ 2Z0E-02
MA.B26 2.4.DDE DDE, PP - 2mED
105678 24-DIMETHYLPHENOL DIMETHYLPHENOL, 2.4- o 7.306402
78933  2.BUTANONE METHYL ETHYL KETOME (2. BUTANONE) MO 7.90E+03
95498  2.CHLOROTOLUEME CHLOROTOLUENE, O- o 7.30E+02
SO1L.7BE  2.HEXANONE HEKANONE, 2- No 4.TOED1
534.52.1  2-METHYLA 6. DRMTROPHENOL DMITRO.O.CRESOL, 4 6- Hao 2 90E+00
91578  Z-METHYLHAPHTHALENE METHYLMAPHTHALENE, 2- L 1,506 +02
§5.48.7  JMETHYLPHENOL CRESOL, O- Mo 1.80E+03
Exhibit 404
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Human Health Risk-Based Comparison Levels

Tap Water Tap Water
Noncancer Cancer
CAS Consthuent Synonym/Surrogate Surrogate? Comparison  Comparison
Level (ugh) Level {ug)
{a) (@)
67.64.1  2.PROPANONE ACETONE Hia 2.20E+04
72.559  44-DDE DOE, P,P- B 2.D0E-01
50293 44-DOT oot Ha 1.80E+01 2.006-01
108101 4.METHYL-2PENTANONE METHYL ISOBUTYL KETONE {4- L 2.00E+03
METHYL-2-PENTAHONE
108485  4METHYLFHENDL CRESOL, P- Mo 1.80E+02
ELI2E  ACENAPHTHENE ACENAPHTHENE ho 2.20E+03
28968  ACENAPHTHVLENE ACENAPHTHENE Veu 2.2E-03
75058 ACETONTRILE ACETONITRLE Ho 1 3E 07
98862  ACETOPHENONE ACETOPHENONE Ho ATOE-OD
07428 ACROLEN ACROLEIN L 4 0ER
107-131  ACRYLONITRILE ACRYLONITRILE No 4206400 450602
15972608 ALACHLOR ALACHLCR Mo 3.70E02 1.206+00
116063  ALDICARB ALDICARB o 3 TOE+01
09002 ALDRIN ALDRIN Ho 1.10E+00 400E03
N5B4E  ALPHABHC HEXACHLOROCYCLOHEXANE, ALPHA. MO 2 D0E+02 1.10E02
TAZR.00.5 ALUMINUM ALUMINUM N 3.70E+04
57125  AMEMABLE CYANIDE CYANIDE (CN-) Mo 7.306+02
62533  AMILNE AMILINE Mo 2 80E-02 120508
F-4
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Human Fealth Risk-Based Comparison Levels

Top Walar Yap Water
Noncances Cances
CAS Constituent Synonym/Surrogate Surrogate? Comparison  Cornparison
Level{up®)  Level (upl)
{a) (a}
120-127  ANTHRACENE ANTHRACENE Ha 1.10E+04
7440360  ANTIMONY ANTIMONY {METALLIC) pa 1.50€+01
12674-11-2 AROCLOR-1016 AROCLOR 1016 No 2.60E+00 880601
7440.38-2  ARSENIC ARSENIC, INORGANIC No 1.10E+01 & SOE02
112:24.3 ATRAZINE ATRAZINE No i.306403 250601
7440353  BARIUM BARIUM No 7.30E+03
186140-1 BENFLURALIN BENEFIN Ne 1.10E 0
71432  BENZEMNE BEMZENE No 4 40E+D1 410601
25-99.7  BENIOEFLUORANTHENE BENZO{BIFLUCRANTHENE i 29002
65.850  BENZOIC ACID BENZOIC ACID e 150805
100514  BENZYL ALCOHOL BENZYL ALCOHOL Ha 3TOED
B56R7  BENZYL BUTYL PHTHALATE BUTYL BENZYL PHTHLATE Na TME WD 250E01
TA40-41.7  BERYLLIUM BERYLLIUM AND CONMPOUNDS Mo 7.30E+01
315857 BETA.BHC HEXACHLOROCYCLOHEXANE, BETa. 1O ATOE-02
92524  BIFHENYL BIPHENYL, 1,1~ No 1.80E+B3
117-81-7  BIS{2-ETHYLHEXYLIPHTHALATE BIS{2-ETHVLHEX YL PHTHALATE Ho 7.30E+02 4.00E+00
542.88.1  BIS{CHLOROMETHYL) ETHER BIS{CHLOROMETHYLIETHER o 6 20E05
7440428 BORON BORON AND BORATES OMLY L 7.30E+03
F-5
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Human Health Risk-Based Comparison Levels

Top Water Tap Water
Noncancer Cancer
CAS Constlent Synonynm/Sumogare Surrogate? Comparison  Comparison
Level {ug/) Level {ug)
{a) {a}
15274  BROMODICHLOROMETHANE BROMODICHLOROMETHANE to T0E02 1.26E.01
75252  BROMOFORM BROMOFORM No 7.30E+m2 85DE+D0
74839  BROMOMETHANE BROMOME THANE No & T0E+00
7440435  CADMIUM CADMIUM (WATER} Mo 1.80E+01
1563-66-2 CARBOFURAM CARBOFURAN peliy | 1meen .
75.150  CARBON DISULFIDE CARBON DISULFIDE Ho 1 00603
235  CARSON TETRACHLORIDE CARBON TETRACHLORIDE No 4 6OE01 4 40E-TH
12789036 CHLORDANE CHLORDANE No 1 B0E B 1 90E.01
108.90-7 CHLOROBENZENE CHLOROBENZENE Ho 9 10E+01
124481 CHLORODIBROMOMETHANE DVBROMOCHLOROMETHANE Mo 7.30E+(2 1.50E-01
75003  CHLOROETHANE ETHYL CHLORIDE No 1 10E+M
67663  CHLOROFORM CHLOROFORM = 1.30€.+02 1. B0E-01 il
74873 CHLORDMETHAME CHLOROMETHANE iz 1.90E+02
1897458 CHLOROTHALONIL CHLOROTHALONIL Na 5. 50E+02 22001
7440472 CHROMIUM CHROMUM (i) (NSOLUBLE SALTS) 78 5 50E+04
18540-23-9 CHROMIUM, HEXAVALENT CHROMUM v L) 1106402 40602
156.592  CI5-1,2DICHLORCETHENE DICHLOROETHYLENE, 1,2-CI5- o 270602
7440484 COBALT COBALT No 1.10E+01
F-6
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Human Health Risk-Based Comparison Levels

Tap Water Tap Water
Noncancer Cancer
CAS Constituent SynonymiSuropate Surrogate?  Compefison  Comparison
Level {ug/l) Level (ug)
(o) (a}
7440-508 CGPPER COPPER o 1.50E+03
106445 CRESOLM+P CRESOL, P- o 1.80E+02
1319773 CRESOLS CRESOLS b 9. MET?
5712.5  CYAMIDE CYANIDE {CN-} Mo 7.30E+02
M0.66.8  DELTA-BHC HEXACHLOROCYCLOMEXANE, BETA. o9 3 70E02
2303164  DIALLATE DIALLATE Ho 1.10E+00
233415  DIAZINON DLAZINON o 2 60E+01
74.95-3 DIBROMONE THANE DIBROMOMETHANE (METHYLENE ta 5.20E+00
BROMIDE}
1918006 DICAMBA DiCAMAA Ko 1.10E+03
75718 DICHLORODIFLUOROMETHANE DICHLORODIFLUQROMETHANE No 3.90€ +I2
7500-2  DICHLORGMETHANE METHYLENE CHLORIDE Mo 1 10E+02 4 B0E+00
§0-571  DIELDRIN DIELDRIN Ha 1,80E+00 420503
60-29.7  DIETHYL ETHER ETHYL ETHER M 7.30E+03
84.66-2  DIETHYL PHTHALATE DIETHYL PHTHALATE M 2 9004
60-51-5  DIMETHOATE DIMETHOATE Ho 7.30E+00
DMM DIMETHYL MERCURY MERCURY (ELEMENTAL) Ves 5 70E.0
€0-117  DIMETHYLAMIND AZOBENZENE DIMETHYLAMING AZOBENZENE [P-] No 150602
8474-2  DI-N-BUTYL PHTHALATE DIBUTYL PHTHALATE ho 2.70E+02
F-7
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Human Health Risk-Based Comparison Levelys

Top Waier Tap Water
Noncancer Cancer
CAS Constiuent Synonym/Sumogaie Surngate? Comparison  Comparison
Level {ug/) Level {ugh)
() {a}
26.044  DISULFOTOM DISULFOTON L] 1.506+00
23213656 ENDOSULFAN I ENDOSULFAN Yes 2206 /12
031078  ENDOSULFAN SULFATE ENDOSULFAN Yes 2 ME02
72208  ENDRIN EMNDRIN No 1.10E+81
141.766  ETHYL ACETATE ETHYL ACETATE No 3.305+04
100414  ETHYLBENZENE ETHYLDENZENE No + 30E + 1508400
G440  FLUORAMTHENE FLUODRANTHENE Mo 1.50E+03
B6-737  FLUOREME FLUORENE No 1.506+03
16984488 FLUORIDE FLUCRINE (SOLUBLE FLUORIDE) Yo 203
TTE2414  FLUORINE FLUORINE (SOLUBLE FLUORIDE) Na 2205403
TE44E  HEPTACHLOR HEPTACHLOR Na 1.B0E+M 1 S0E02
1024.573 HEPTACHLOR EFOMIOE HERTACHI 00R FPOXIDE o 4.70E01 7 40ED3
OTE83  HEXACHLOROBUTADIENE HEXACHLOROBUTADIENE o 3.702+00 8.60E-01
7353562 ICONE VODINE No 3.70E+02
7439095 IHON RON Mo 2.60E+04
78831  ISOBUTYL ALCOHOL 1SOBUTYL ALCOHOL ho 1.10E+04
TAS%T  ISOPHORONE ISOPHORONE No 705403 7 10E+01
96828  ISOPROPYLBENZENE CUMENE No 6.80E +02
F-8
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Human Health Risk-Based Comparison Levels

Tap Water Tap Water
Noncancer Cancer
CAS Constituent Synonym/Surrogate Surrogate? Comparison  Comparison
tevel jugh)  Level {ugl)
(o} (@)
7433932 LITHIUM LITHIUM Ha 7.306+0%
108-38-3  MBP-XYLENE AYLENE, - = 1.20E+03
7439.96-5 MANGANESE MANGANESE (WATER) No 8 BUE 12
4746  MCPA MCPA No 1. BOE+01
93.85.2  MCFP MCPP No 3T0E+M
108304 M CRESOL (3METHYLPHENOL) CRESOL, M- hor 1.806+03
7433.97.6  MERCURY MERCURY [ELEMENTAL| b 5.TED1
I96T-W2-6 METHYL MERCURY METHYL MERCURY No 3.70E-00
1634044  METHYL-TERT-BUTYL ETHER METHYL TERT.BUTYL ETHER (MTBE) MO 6.30E+03 1.20E+01
7433.967 MOLYBOENUM MOLYEDENUM No 1.00E+02
108383 M-XYLEME LYLENE, M- b 1.20E+3
66122 N N-DIMETHYLFORMAMIDE DIMETHYLFORMAMIDE N 3.70E+03
00-765  MALED NALED Ko 7 30E401
51203  NAPMTHALENE NAPHTHALENE No 6.206+00 140601
71363 N-BUTANOL BUTANOL. N- i ATOED
7440.020 NICKEL MICKEL SOLUBLE SALTS No 7.30E+02
MTIT-558 NITRATE NITRATE No 5.80E+04
14797.650 NITRITE HITRITE Na 2.T0E+03
F-4
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Human Health Risk-Based Comparison Levels

Tap Water Top Waler
Noncancer Cancer
CAS Constituent Synonym/Surrogate Surrogate? Comparison  Comparison
Level (ug/t} Lavel {ug/
(a) {a)
88308  N-NITROSODIPHENYLAMINE NTROSODIPHENYLAMINE, N- L pr———
95478  O+PXYLENE AYLENE, O- L] 1.20E+03
1268679 OCOD TCOD, 23,78 Yea 1230 1.73E-03
95534  O-TOLUNDINE TOLLADINE, P. Yes 15081
85478  O-XvLENE VEEO- - Ho 1205403
SE3R?  PARATHION PARATHION He 2 ME+0T
PCB PCB, TOTAL ARDCLOR 1260 Yes 40ER
108434  P-CHLOROTOLUENE CHLOROTOLUENE, P- Ko 2 60E+03
87855  PENTACHLORDFHENOL PENTACHLOROPHENOL b 1.10E+03 560601
85018  PHENANTHRENE ANTHRACENE Yes 1.10E+04
108.952  PHENOL FHENOL Ho 110504
108.952  PHENOLIC COMPOUND PHENOL Ll 110804
TOTPHEN PHENCLICS, TOTAL PHENGL Ves 1.10E+04
1336352 PHENOLS PHENOL em 1 1DE+D4
. PHOSPHORUS PHOSPHORLS, WHITE Y. 7.30E01
1918.16-7 PROPACHLOR PROPACHLOR L] 4 TOB+2
128.000  PYRENE PYRENE Na 1.10Em
110.86.1  PYRIDINE FYRIDINE Mo 1.70E 401
F-10
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Human Health Risk-Based Comparison Levels

Tap Waler Tap Water
Noncances Cancer

CAS Constituent Synonym/Sumrogale Surrogate?  Comparison  Comparison
Level (ug) Leval (ugh)

(8} (a)

7782492  SELENIIM SELENIIM Na 1.BIE+02

T44D-224  SILVER SILVER b 1.B0E+02

91721 SILVEX (24,5-TP} TRICHLOROPHENOXY) PROPIONIC No 2 WE02

ACID, 224 5

7440-246 STRONTIUM STRONTIUM, STABLE No 2 206404

100425 STYRENE STYRENE No 1.60E+D3

127184  TETRACHLOROETHENE TETRACHLOROETHYLENE No 2 20E+02 1.10E01

TMD26-0  THALLIUM THALLWM (SOLUBLE SALTS) (B) No 2 40E+00

7440-31.5 TIN N No 2 ME-04

106883 TOLUENE TOLUENE i 2.30E+03

106952 TOTAL PHENOLS PHENOL ) 1.10E+04

10061.02-6 TRANS-1,3-DICHLORO-1-PROFENE DICHLOROPROPENE, 1,3- You 4 00E+01 430601

10576 TRANS-1,4-DICHLORO-2-BUTENE DICHLORO-2. BUTENE, TRANS-1 4. o 1.206.03

mB-0m.6 TRICHLOROETHENE TRICHLOROETHYLENE No 2 DDE+0

75684  TRCHLOROFLUORCMETHANE TRICHLOROFLUOROMETHANE L2 1.30E+03

7440611 URANIUM URANILM (SOLUBLE SALTS) i 1.10E+02

THD622  VANADIUM VANADIUM & COMPOUNDS No 1,80E+02

108-054  VINYL ACETATE VINYL ACETATE Mo 4.106+02

75014 . VINYL CHLORIDE VINYL CHLORIDE No 7.20E+M 1 60E.02

F-11
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Human Health Risk-Based Comparison Levels

Tap Water Tap Water
Noncancer Cancer
CAS Constiuent SynonynuSwTogate Surrogate? Comparison  Comparison
°0 qats Level (ug) Level {ugn)
{s) (o}
1330-20-7 XYLENE TOTAL XYLENE, MXTURE L] LO0E-02
H642.3  XYLENE, R XYLENE, P- Ha 1.206-03
T440-666  ZINC ZINC (METALLIC) Na 1,10GE+04
F-12
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G

ECOLOGICAL RISK-BASED COMPARISON LEVELS

Notes on the following Table:

Ecological Screening Value represents the lowest value from the sources listed below.

1. USEPA. 2001. Supplemental Guidance to RAGS, Region 4 Bulletins, Ecological Risk
Assessment (Draft), USEPA Region 4 Waste Management Division.
http://www epa.gov/region4/waste/ots/ecolbul.htm

2. USEPA. 2003. USEPA Region 5 Ecological Screening Levels. Revision August 2003.
http://www.cpa.gov/regSrcra/caledql.htm

3. USEPA. 2008. Region III Biological Technical Assistance Group (BTAG) Freshwater
Screening Benchmarks.
http://'www.epa.gov/reg3hscd/risk/eco/btag/sbv/fw/screenbench.htm

4, USEPA. 2009. National Recommended Water Quality Criteria.
http://www.epa.gov/waterscience/criteria’wgctable/nrwqc-2009.pdf

CAS - Chemical Abstracts Service

pg/l - microgram per liter

G-1
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Ecological Risk-Based Comparison Levels

F‘. Evelogical
Canstituent Surrogate Constitvent Sursgae?  Sersening  Source
Value (uph)
Iw- 125 AMENABLE CYAMDE - CYANICE (CN-) o 00200 B
100027 NITROPHENOL NITROPHENOL, 4- o O00E+01 m
00414 ETHYLBENIFHE ENLBENTENE No 140E000 @
100428 STYRENE STYRENE Mo a;E &)
100518 REHITL ALCOMOL BERIYL ALCOHOL ™ 80020 5]
10081128 TRANS1 JOICHLORDL1.PROPENE  DICHLOROPROPENE 13- o 120E02 o
1024.67. HEPTACHLOR EPOXIDE HEPTACHLOR EROXIDE No 180603 B
103174 ENDCSULFAN SULFATE ENDOSILFAN Yer 200842 [+
03051 NPROFTLBENZEME  PROPYLBEMZENE, b T T T T TTMe e &l N
Imuu 24-CMETHYLPHENOL, DMETHYLPHENOL 24 No 2 1Ea1 1
lioesss HMETHYLPHENCL CRESCL P- No 250E.01 a
10048.7 14-DICHLOROBENZENE INCHLORDEENZENE. 1.4 b DATEMD =
o728 ACHOLEIN ACROLEIN o 100EDi e
107082 12 CICHLOROETHANE DICHLORDETHANE, 1.2. Ho 1 00 oz o
152131 ACRYLOMITRLE ACRYLOMTRILE No 860801 a2
imm VINYL ACETATE VINTL ACETATE o 100,01 m
Ji0a10-1 4 METHYL-2 PENTANONE METHYL BOBUTYL HETOME (4-METHYL-2-PENTANONE] o 1 EW2 M
108383 MAYLENE AYLENE, - ™ 159400 m
10834 M-CHESOL (JMETHYLFMENDL]  CRESOL M- wa o000 m
Imuu 1.3 3 TRIMETHYLBENZENE TRICH.ORDBENZEME, 1.24- Yes 2408401 i
1muu TOLUENE TOLUENE ta 200E+ [
1|u—nu»1 CHLOROBENZENE CH.OROBENZENE No 1 30E400 |
1IIIB-DS-! PHENDL PHENOL No 4000 m
tnuu PHENOLIC COMPOUND PHENOL Yer 4008400 I
li0as82 TOTAL PHENOLS PHENCL Yos ao0Es0 _“m[;]"“-
110861 PYRINE PYRIDINE ™ 2.38E 03 ™
717 BIGRETHYLHEXYLIFHTHALATE  BISE-ETHYLHENYLIPHTHALATE o AmE0 o
17840 O1.NOCTYL PHTHALATE DHH-OETYL PHTHALATE Mo 2208401 ™
3127 ANTHRACENE ~ANTHRACENE Mo 120802 5]
G-2
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Ecological Risk-Based Compurison Levels

Ecalogical
caa Constitusnt Surrogate Canstituent Surogais?  Screening Sourcs
Valus jupl)

120-82-1 12 4-TRICHLGROBENZEME TRICHLOROBENZENE, 1,24 Ne 2ZAQE D1 B
123-01-1 1,4-DICRAME DIOXANE, 14- No 2.20€ +04 4]
12674-11.2 AROCLOR-101 ~AROCLOR 1018 No TAE-08 [}
177-184 TETRACHLOROETHENE TETRACHLORUETHYLENE No 4 50E+0) =
120-00-0 FYRENE ~PYRENE Ho 2.50E-07 =]
131-11-3 DIMETHYL PHTHALATE DIMETHYL PHTHALATE Na 3 MEL2 [
132840 OB ENZOFLRAN DIBENZDFURAN No 1.70E+00 be']
1330-20-7 XYLEME TOTAL XYLENE, MIXTURE Mo 1 3CE+D1 =]
1338-15-2 PHENOLS PHENOL No 4.00E+00 2]
7438-80-0 RON IRON MNa 3.00E W22 =]
1583-00-2 CARBOFURAN CARBOFURAN No 1.00E +00 o]
150-00-5 12-THANS DICHLOROETHYLENE  CHCHLOWOETHYLEME, 1.2 5- Ma 0.70E 422 Bl
1034844 METHYL-TERT-BUTYL ETHER WETHYL TERT-BUTYL ETHER (MTEE) Na 1.1E+04 o]
10387008 CHLORIDE CHLORDE No 2E45 a1 ]
18954488 FALUCRIDE FLUGRMNE {SOLUBLE FLUORIDE ) Yes 212E4n N
18540 200 CHAOMIUM, HEXAVALENT CHROMUM V1 {CHAOMIC ACKD MISTS) Ha 1.10E 401 3]
2249 ATRAZIME ATRAZIMNE Ha 1 30 +00 B
10408743 1231 HAC DO -TCDD, 2,378~ Yes 300E-0G ]
;o592 BERZCHS FLUORANMTHENE ~BENZOBFLUCHANTHIENE Mo QUTE.m 2
[ne440 FLUCRANMTHENE ~FLUORANTHENE No <00E-M e
[200-00-2 ACENAPHTHYLEME ~ACEMAPHTHENE No 4.80E+00 ]
0084 DESULFOTGN ISR FOTON Na A0ZE02 1]
300-00-2 ALDRW ALDRIN Na 1 TOE 2
HLETE ] ALPHA BREC HEXACHLOROCYCLOHEXANE, ALPHA- No 124€s00 [vl]
110887 BETA-BHC HENACHLOROCY CLOMEXANE, BETA. No 405E-01 ]
110882 DELTA-BHC HENACHLOROCYCLOMEKANE, DETA- No 1L41E+02 [t}
1208870 ocop ~TCOn, 2,318 Yo 300609 led]
213059 ENDOSULFAN I EMUOSULFAN Yes 5 WE-02 ]
D3415 DIAZINON DULINON No 4. 30E02 13

G-3
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Ecological Risk-Based Comparison Levels

Ecatogical
AL Conslituent Surragaie Comstiuent Suregaie?  Soreening Souroe
Valus jugf}
iu:u:-a 24-DDE DOE. PP “ Yes 45D m
Fﬁ-«!—a 123497¢-HPCOD ~TCDO0, 2.3.7.8- Yoy 200E0 [ri]
Ilm 44.00T DOt Mo VIDEGS m
b"-ﬂl 2HETHYL 4 B-DINTROF HENOL DHITRO-O-CRESOL, 4.8 No 2.30E+01 7]
!Slm 1.2 DICHLOROETHENE HCHLOROETHYLENE, | 2- MIXED IS0MERS) Yes S00E 02 =]
=20 13-DICHLOROBENZENE DICHLOROBENIENE, 1.4 Yes ABOE-D1 @
-23-A CARBON TETRACHLORIDE CARBON TETRACHLORIDE No 1 €01 o
2 PARATHION PARATHION No 1.I0E-02 el
R SO0E -0 T
Fmﬁ-? 123878 HXCDD -TCno, 21.7.8- Yes A0E 4]
||zrmu CHLORDANE CHLCADANE Mo 2XEQ Bl
Iuws-e 2-HEXANGHE METHYL ISOBUTYL KETONE (-METHYL-2-PENTANOIE) Mo B90E.01 Bl
ilb&!’ +-CHLORD-3 METHYLPHENOL METHYLPHENOL, ¢-CHLORO-3- Mo IME 7]
F-l -7 DIMETHYLAMING AZO BEMTEME DIMETHYLAMMND AZOBENTENE P-] HNo 1.03E 40 (7]
FdT-ﬁ DINETHOATE AT THOATE No B20€«00 %]
kﬂ-! MELDRIN DELDREN Mo 7 I0E0S (4]
Pm ANLNE ANILINE Mo 2208 00 [}
P! AMUIONLA, LINION AMBADHLA. UNIOH No 1 00E Ot 31
F.'.:ul BERIGIC AT BERDOR wiis o 4 20801 ]
Iﬂmm 124078 HPCOF =TC00, 23.7.8- Yer J.00E-O% fri]
brm I50-PROPANCL ISOPFROPANOL No 750€+00 =]
?I-M—I 2-PROPANUNE ACETONE No 1 20E+D [ &}]
Ilr-m CHLOROFORM CHLOROFORM No | iR 400 & ]
ri43-2 BENIENE BENZENE Mo S30E41 L]
I'l‘-m 1.1 1. TRICHLOROETHANE THECHLOROETHANE, 11 1- Mo 1 168+ 1%
Iﬂ‘-m-l ENDRIN ENDRIN Ne 2IED 4]
[72-55-0 +4.00E DOE.PP- Na 451600 7]
7420008 ALUMNUM auenn _m 8.70E 401 Bl
7430-02-1 LEAD ~LEAD AND COMPOUNDS No 1 17E+00 [ri]
G4
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Ecological Risk-Based Comparison Levels

Ecological
[CAS Constitusnt Sumogats Constituent Surogate?  Screening Source
Yatue fugh)

[7430.03.2 LITHIM LIMHIUN No 1 40E +01 ]
7430-25-4 MAGHESIUM HAGNES UM Na §.20E +04

7430-08-5 WANGANETE MANGANESE (WATER) No 1 20E +02 br |
4310918 MERCURY ~MERCURY {ELEMENTAL} No 1.20€-02 21
7438-98-7 MOLYBDENUM WOLYBOENUM Ho 7.3E-04 Bi
T440-02-0 MICKEL NICKEL SOLUBLE SALTS No 2MEAI ri]
T440-00-7 POTASSIUM POTASSIUM No 3 ME«H 3
1440-22-4 SHLVER SILVER Na 1.206-01 [4]]
1440236 5000 SODIUN No 8 BIE W08 ™
F480.24-0 STRONTIUM STRONTIUM, STABLE No 1.50E .23 [u]
T440-28.0 THALLIUM THALLIUM (SOLUBLE SALTS) No auEQ) 3
1440-11-5 Ll TH No T 3E A4 e}
7440-30-0 ANTIHCNY ANTIMONY (METALLIC) o 1MEH1 =]
1440-15.2 ARSENIC ARSEMNC, INOROANIC No 5005 +00 21}
7440-28-3 BARWUM BARIM Yo 4.00£ +00 [~}
[Fa40-41-7 BERYLLAM BERYLLIUM AND COMPOUNDS Na 330601 )]
1448478 BORON BCRON AND BORATES DNLY No | 00E«30 ]
1440410 CADMED CADMIUM (WWATER) No 1 80E-01 %]
7440-47.3 CHROMILIM CHROMIUM (Ilt) {INSOLUBLE SALTS) Mo 110801 {134
[T440 464 COBALT COBALT No 2I0E+O1 =]
1440-50-8 COPPER COPPER No 1.56E »00 ]
[7440-01-1 URANIUM URANIUN (3OLUBLE 3ALTS) Mo 2 80E+D0 ™
T440-42.2 VANADIUM VANADIUM, METALLIC No 120€ «D1 [
7440-00-8 NG ZINC [METALLIC) No 5 BOE +D1 m
T440-87-7 ZIRCONKM ZIRCONTUM No 1 TOE +O1 3
T440-70-2 CALCILING CALCIUM No 1 18408 /]
T440-0.7 POTASSIUM ¥ FOT POTASSIUMY TOT No 5.30E+04 ']
M0 BROMOMETHANE BROMCMETHANE Na 1.80E+01 m
[74.87:3 CHLORCMETHANE CHLOROMETHANE Mo 4 SDE 00 [¢]]

G-5
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Ecological Risk-Based Comparison Levels

Ecologieal
[CAE Constituent Bwmegate Canstituent Suogale?  Scresning Souroe
Vadue {upf)
75-01-4 VINYL CHLORIDE ViYL CHLORIDE No 2.30E402 e
75-05-8 ACETOMNITRLE ACETONITRILE No 120404 o]
75-00-2 DICILOROMETHAKE METHYLEHE CHLORIDE T D.8IE«1
735150 CARSON DISULFIDE CARBON DELLFIDE No 020601
73-25-2 BROMCFORM BROMOFORM No LXEH12 ry]
51 1L1-CICHLORDETHAKE DICHLORTETHANE, 1.1 Na ATED| [e)}
|75-25-4 LI-QICHLOROETHYLENE DHCHLOROETHYLENE, 1 1- Ko 250E.01 %
ra-44-3 HEPTACHLOR HEFTACHLOR Na 1.00E-03 el
[BSEATT RN IR e TR0 ™
[TTe240-2 SELEHIUM SELEMUM No 100E +00 m
rez-e0-s CHLORINE CHLORINE Mo 110E+Qt Bl
TT83-00-4 HYDROG JALFIDE HYDROOEN SULFDE No 2 00E 00 el
o581 1SOPHORONE EROPYMORTME No 9 WELD m
[l-ll’-d 1.2 DICHLOROPROPANE. EHCHLORTPRCIAME. 1.2- L] A80E 02 4]
Luu 2-BUTANONE METHYL ETHYL KETONE [Z-BUTANONE) L] 22XE.03 oy
70-00-5 1 1.2-TRICHLOROETHANE TRICHLOROETHANE, 1,1.3- L] 5 00E.£2 [}
TB-014 TRICHLOROETHENE TRICHLOROETHYLENE ] 2 10E+01 ]
o345 1.1,2.3- TEVRACHLOROETHANE TETRACHLORCETHAME, 1,1,.2.2- [ 2408402 Ul
ol w ACERAFHTENE ~ri EHAR HTHENGE. " e+l 2}
-88-1 DIETHYL PHTHALATE DIEETHYL PHTHALATE L1 LIDE«2 [Fi]
Fm DI-N-BUTYL PHTHALATE DIBUTYL FHTHALATE Mo 0. 70E«m =]
Iﬂ-m-a PHENANTHRENE. ~ANTHRACENE i 400841 3]
Iruu BENZYL BUTYL PHTHALATE BUTYL BENZYL PHTHLATE No 1.90E 401 )]
F&d N-HITROSODIPHEMYLAMINE NITROSOUIPHEMYLAMINE. N- No 210E42 3
!in:n FLUGIRENE ~FLUORENE 300¢ +a0 (o]
t’l-u 18 1.2 3 TRICHLOROBENIENE TRICHLDROBENZEME, 1.2 4 You 800E 00 E)]
7 45-1 HEXACHLOROBUTADIENE. HERACHLOROBUTADIEME Mo 830€-02 i
;-IG-;_ PENTACHLORDPHERQL PENTACHLOROPHENCL. Ho S0aLoY B}
}u-m 2 HITROPHENOL HITROPHENOL. 3- ’ Mo 1LRZE
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Ecological Risk-Based Comparison Levels

Ecologieal
CAS Conatituent Suntogale Conatitvent Surogata?  Screenlng Source
value (ug}
Pl-m-! NAPHTHALENE ~NAPHTHALENE No 1 10E+00 [£]
]91-5?-5 2-METHYLNAPHTHALENE =~METHYLNAPHTHALENE, 2- o No 47000 = ]
Iﬂl-ﬂ-d BIPHENYL BAIPHENYL, 1.1 No 1,406+ |
19}-72-1 SILVEX (24,5 TF) TRICHLOROPHENQXY | PROPIONIC ACID, 2{2.4.5- No 3.00&+01 M
;93-75—5 2457 TRICHLORDPHENGXYACETIC ACTID, 24,5 No & BOE+2 ]
|94—757 24D DHCHLOROPHENOXY ACETIC ACID, 2.4- No 20E«12 ]
[95-48-7 2METHYLPHENOL CRESOL, O- No 1.20E+D1 & ]
IDS-SU-I 1,2-0ICHLOROBENZENE DICHLORCBENZENE, 1.2- No TO0EGY £
[95-6}6 1.24 TRIMETHYLBENZENE TRIMETHYLBENZENE, 1,24 Ho 3.30e+01 2]
IMJ 1SOPROPYLBENZENE CUMENE Ho 2 6OE-00 €]
FQQ-BT-B 44SOPROPYLTOLUENE ISOPROPYLTOLUENE . 4- T Ho 8.50C+01 ]
106-44-5 CRESCL M +P CRESOL_ P No 2.50E+G1 v, ]
108-38-3 MAP-XYLENE XYLENE, M- No 1.80E+00 B
PCB PCB, TOTAL ~AROCLOR 1260 Yes TADEDS m
TOTPHEN PHENOLICS, TOTAL PHENOL No 4 00E+00 el
G-7
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H

HUMAN HEALTH CUMULATIVE RISK COMPARISON
LEACH 2000 MSW DATABASE, 50TH PERCENTILE

Notes on the following Table;

(a) Frequency of Detection. Number of detects: Total number of data points based on site
averages (i.e., each MSW landfill represents 1 site).

(b) LEACH 2000 has data for approximately 121 MSW landfilis. Sample rounds for the landfills
range from 1 1o 34. To ensure that results from no single landfill dominate the evaluation, site
averages were calculated for each constituent at each landfill. The frequency of detection and the
percentiles were calculated based on the site averaged data.

(c) Comparison levels presented in Appendix F.

(d) Ratio of 50th percentile concentration to the comparison level. For potential carcinogens, the
ratio has been multiplied by the target risk level for the comparison levels of 1.00E-06; for
noncarcinogens, the ratio has been multiplied by the target hazard index of 1.

(e) Constituents that have comparison levels for potentially carcinogenic and noncarcinogenic
effects are evaluated for both.

BDL - Below Detection Limit - reported where the result is based on & non-detected result
MSW - Municipal Solid Waste

pg/l - microgram per liter

H-1
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Human Health Cumulative Risk Comparison LEACH 2000 MSW Darabase, 50th Percentile

Risk Level Ratio of 50th
Used to Percentile
Frequency . 50th Calculale Concentration:
Detmction  DSISCU concortiien (avt oot Commmison ki or
Constituent 1a) {b) Site Avg g T Lpe:rellsw ijeval‘l,;)
Potential Carcinogens (#)
ARSENIC S0:t07 84.11% 1.54E+01 4 50E-02 1.00E-06 IAED4
VINYL CHLORIDE 44:64 52.38% TTIE-D 1.80E-02 1.00E-06 4.83E05
NAPHTHALENE 7150 b1 67% J94E+00 1.40£-01 1.00E-06 21.82E05
ETHYLBENZENE 8§98 06.87% 2 00E+01 1.50E+00 1.00E-D8 1.33E05
1,4-DICHLOROBENZENE 6196 65 63% 2 55E+00 4 30E-01 1.00E-06 5.92E-06
BENZEMNE 7099 T0.71% 2.03e+00 4.10E<H 1 {0E-08 4 94E-08
1234678-HPCDD 23 66.6T% 1.03E-04 5.20E-05 1.00E-06 1.98E-08
ocoD 24 50.00% 2.89E-03 1.73E-03 1 00E-06 1.55E-06
DICHLOROMETHANE 5873 79.45% 5J4E+00 4 80E+00 1.00E-06 1+ 11E-D6
1,1-DICHLORCETHANE 36:680 60.00% 2.14E+D0 2.40E+D0 1.00E-D6 8 90E-07
1,4-DIOXANE 36 50.00% 2.01E+00 6.10E+00 1.00E-08 IMEQT
24-DDE 11 100.00% JAEM 2.00E-01 1.0CE-D6 1 67E-O7
METHYL-TERT-BUTYL ETHER 10015 66.67% 200E+00 1.20E+01 1.00E-06 1.67TE07
CHROMIUM, HEXAVALENT .21 4T 82% apL 4.30E-02 1 D0E-06 BDL
TRANS-1,3-DICHLORO-1-PROPENE 360 5.00% BOL 4.30E01 1.00E-06 BDL.

I HEPTACHLOR EPOXIDE 23] 6 6% aoL 7.40E-03 1.00E£-068 BDE
1,2-DIBROMOETHANE 1.48 2.08% BOL 6.50E-03 1.00E-06 BDL
DELTA-BHC 130 3133% BDL 3.70E-02 100E-06 BOL
BETA-BHC 230 667% BOL 3 TOE-02 $ 00E-06 8oL
ALPHA-BHC 330 10.00% BDL 1.10E-02 +.00E-06 BoL
ALDRIN 332 938% BOL 4.00E-02 1.00E-06 aoL
DIALLATE 112 8.33% BDL 1.10E+00 1.00E-06 BDL
BENZO{B)FLUORANTHENE 133 1.03% BOL 2.90E-02 1 00E-06 BDL
123788-HXCDD 1.3 333% BOL 5 20E-06 1 0CE-06 BOL
ATRAZINE 210 20.00% BDL 2 90E-01 1.00E 06 BOL

H-2
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Human Health Cumulative Risk Comparison LEACH 2000 MSW Database, 50th Percentile

Risk Leval Ratio of 50th
Frequency g 50th (:l:ggi;?n CQ':lecIa?;:itliin:
of ' Percentile  Compartsen the Comparison Level,
Canstiluent Detection 2?!:&::: Concentration Level fugil) Comparison  Adjusted fos Risk
{a) ik} (g} {c) Level Level (d)
1,2-DICHLOROETHANE 15:61 24.59% BDL 1.50E.01 1.00E-06 BDL
BIS{2-ETHYLHEXYLIPHTHALATE 1436 38.09% BOL 4.B0E~00 1.00E-06 80
ACRYLONITRILE 1:50 2.00% BOL 4.50E-02 1.00€-06 BDL
TRANS-1,4-DICHLORO-2-BUTENE 235 571% BOL 1.20E-03 1.00E-06 aDd
CARBON TETRACHLORIDE 1:64 1.56% BDL 4.40E-01 1.00E-06 8DL
ALACHLOR 210 20.00% BDL 1.20€+00 1.00E-06 BDL
TETRACHLOROETHENE 2368 13.82% BOL 1.10E-01 1.00E-06 BOL
AROCLOR-1016 nz2 25.00% an. 8 60E-01 1.00E-06 a0L
CHLORODIBROMOMETHANE 564 T.81% BDL 1.50E-01 1.00£-06 80L
1,2 4-TRICHLOROBENZENE 342 T.14% 8oL 2.30E+00 1.00E-06 aoL
CHLOROTHALONIL 15 2000% BOL 2.20E+01 1.00E-06 8oL
BROMOOICHLOROMETHANE 666 9.09% BOL 1.20E-01 1.00E-06 [:10/3
1,2,3-TRICHLOROFROPANE 145 222% BDL 7.20E-04 1.00E-06 BOL
1,2-DIBROMO-3-CHLOROPROPANE 444 9.09% BDL 3. 20E-04 1.00E-06 aoL
O-TOLUIDINE 1:12 B.3I% BOL 3.50E-01 1.00E-06 BDL
PENTACHLOROPHENOL 143 2.33% BDL 5 60E-D1 100E-06 BOL
HEXACHLOROBUTADIENE 2:44 4.55% 8oL 8.60E-01 1.00E-06 BDL
N-NITROSODIPHENYLAMINE 233 6.06% B0L 1.4DE+01 1.00E-D6 BDL
BENZYL BUTYL PHTHALATE 1.36 2.78% BoL J.S0E+01 1.00E-06 BDL
1.1,2,2-TETRACHLOROE THANE 259 119% BOL 6 TOE-02 1.00€-06 BOL
TRICHLOROETHENE 29N 40.85% 8oL 2.00E-00 1.00€-06 BOL
1,1,2-TRICHLOROETHANE 57 151% BOL 2 40E-01 1.00E-06 B0L
1,2-ICHLOROFPROPANE 10:60 16.67% 80OL 3.90€-01 1.00E-06 BOL
1,3-MCHLOROBENZENE 451 I.Ba% 8oL 4.30e-01 1.00E-06 BOL
HEPTACHLOR 133 3.03% BDL 1 50€-02 1.00E-06 BoL
4.9-007 332 9.38% BOL 2.00e-M 1.00E-06 BDL
H-3
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Human Health Cumulative Risk Comparison LEACH 2000 MSW Database, 50th Percentile

Risk Level Ratio of 50th
Used to Percentile
Frequency " 50th Calculate Concentration:
of Peicentile  Comparlson the Compatison Level,
Constituent Detection g;:f;’:" Concentration Level (ul) Comparison  Adjusted for Risk
(2} (b) = {ug/) ic} Lavel Level (d)
BROMOFORM 5:64 T81% BOL 8.50E+00 1.00E-06 BDL
44-DDE 1:30 130% BDL 2.00E-01 1.00E-06 apL
CHLORQFORM 17.72 2361% BOL 1.80E-01 1.00E-06 8DL
1234678-HPCDF t3 33.33% BDL 5.20E05 1.00€-06 BDL
ANILINE 11 9.09% BOL 1206+ 1.00E-08 BOL
DIELDRIN 113 303% B8DL 4. 20E-03 1.00E-06 BOL
DIMETHYLAMING AZOBENZIENE 1:42 833% BDL 1.50E-02 1.00E-06 BDL
CHLORDANE 134 294% BOL 1.90E-01 1.00E-06 BOL
123678-HXCDD 13 33.23% BOL 5.20E-06 1.00E-Q6 BOL
PCH, TOTAL 14 25 00% BOL 3 40E-02 1.00€-08 BOL
BIS(CHLOROMETHYL) ETHER 1.10 $0.00% BOL §.20E-05 1.00E-06 BOL
ISOPHORONE 8.36 2.22% BOL T 10E+1 1.00€-06 BDL
Sum of Carcinogen Ratios: 4.48E04
MCFPA 56 83 33% 1.08E+02 1.60E+D$ 1 6 03E+-00
BARGANES srs? 100.00% 1.6CL.02 0.80L 02 1 1.02E:00
ARSEMNIC o107 B4.11% 1.54E+D1 1.10E+01 1 1.40E+0Q
COBALT 45:60 75 0% 1.20E+01 1.10E-01 1 1.18E+00
MCPP 36 50.00% 2683e«M J.70E+01 1 TA2EMM
NAPHTHALENE 760 61.87% 3 94E+00 6.20E+00 i G JGE-O1
IRON 106106 100 0D% 1.63E+04 2.60E+04 1 G 28E-01
BORON 2828 100 00% 305E+03 7 ME+03 1 4 17e-01
XYLENE TOTAL 279 91.14%  408E+01  200E+02 1 204EM
ANTIMONY 39.68 57 35% 275E+00 1.50E+01 1 1.83E-01
FLUORIDE 3637 97.30% 4,00E+02 2. 20E-03 1 1.82E-01
H-4
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Human Health Cumulative Risk Comparison LEACH 2000 MSW Database, 50th Percentile

Risk Level Ratio of 50th
Used to Percentile
Frequency 50th Calculate Concentration:

of % Percentile  Comparison the Comparison Level,

Constituent m(':f:jb‘;" 2&:?;?: co'ﬁ?:‘;; fon Lwe:t:(;‘un’ COT:?,:? o Mlu:ted |' P
evel (d)
4. METHYLPHENCL 1727 62.96% 2.90E+01 1.80E+02 1 1.61E-01
VANADIUM 45:63 T7.78% 1.78E+01 1.80E+02 1 9.88E-02
DIAZINON 36 50.00% 245e+00 2.60E-D1 i 9.42E-02
NICKEL A7.100 87.00% 6.06E+01 7.30E+02 1 8.226-02
PHENOLIC COMPOUND 11 100 00% T.83E+02 1.10E+04 L] 7 20E.-€|2
STRONTIUM 66 100.00% 1.25E+03 2 20E+04 1 5.69E-02
1,2,4-TRIMETHYLBENZEME 6.12 50.00% 7.27TE-01 1.50E+01 1 4.85E-02
BARIUM 90:94 95.74% 3.38g+02 7.30E+03 1 462E 02
BENZENE 70:99 70.71% 203€E+0D 4.40E+01 1 461E-02
TOTAL PHENOLS 13.14 92.86% 4 TBE~02 1.10E+04 1 4.33E-02
MEP-XYLENE brd gk 3 | BT 10% 5176+ 1.20e403 t 4 31E-02
2-BUTANDNE 6475 4533% 2TTE+02 T 10E+D3 1 I S0E-D2
PHENOLICS, TOTAL 1717 100.00% J3.99E+02 1.10E-04 1 362ED2
1234678-HPCDD 23 666T% 1.03E-04 3.T0E-03 1 278E02
2:PROPANONE 44:51 B5.2T% 503E«02  2.20E+04 1 228E-02
ocoD 24 50.00% 2.69E-03 1.23E-01 1 218E-02
PHENOLS 17.18 84.44% 203E+02 1.10E -4 1 1.85E-02
AMENABLE CYANIDE 11 100.00% 1.30E+01 7 30E+02 1 178E-02
ALUMINLM 2525 100.00% B ADE+02 3.70E+04 1 1.73E-02
ETHYLBENZENE B6:09 B86.87% 2.00E+01 1.30E+03 1 1.54E-02
TOLUENE 89:97 91.75% J.20E+01 2.30E+0) 1 143€-02
O-XYLENE 28°34 B2.35% 1.62E+01 1.20E+03 1 1.36E-02

H-5
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Human Health Cumulative Risk Comparison LEACH 2000 MSW Database, 50th Percentile

Risk Level Ratio of 50th
Used to Percentile
Frequency “ Soth Calculate Conceniratton:
of Percentile  Compasison the Comparison Level,
| Constituent n";:f&';" E:::?: cmc:.';;,a“o“ L“e('cl)u . c°"l'2:l'?"" M'“LL?;: ?;’nm
b
VINYL CHLORIDE 44:84 52 38% 7130 7.20E+01 1 1.07TE 02
COPPER 69:92 T5.00% 1.53E+01 1.50E+03 1 1.02E-02
ZINC 99101 98.02% 1.03E+02 1.10E+04 1 8.40E-03
NITRATE 2336 63 89% 349E+02  5.B0E+04 1 6 70E-03
4-METHYL-2-PENTANONE st T265% 1.25E+01 2 00E+03 1 6 25E-03
Twmxviene 6% B66T%  GO0E+00  120E+03 1 575E413
CHLOROBENZENE 4990 54 44% 4 49601 9.10E+04 1 4.93e-03
DICHLOROMETHANE 58:73 79.45% 5.ME+00 1.10E+03 1 4 85€-00
CYANIDE 3964 60 94% 2.43E+00 7.3E«02 1 333EL0]
PHENOL 36:50 T2 00% 285E+0% 1.10E+D4 1 259603
1.4-DICHLOROBENZENE 639G 6563% 2.55E+00 1.00E~03 1 2.55€-03
1.2-DICHLOROETHEME 818 50.00% 550E-01 J.J0E+02 1 1.67E-03
CIS-1,2-DICHLOROETHENE IT46 56 T0% 5 92E-01 A TOE+02 1 1.60E-03
1,3.5-TRIMETHYLBENZENE 612 50 00% 2TAEN 3 7DEH2 1 T3ITE04
1.4-DIOXANE is 50.00% 2.01E+00 3.70E+03 1 S4IE-04
CHROMIUM 81:103 78.64% 2.19E+M 5.50E+04 1 A 59E-04
METHYL-TERT-BUTYL ETHER 10:15 BE.67% 2.00£+00 6.30E£+0) 1 JATE-D4
1,1-DICHLOROETHANE 36:60 60.00% 2.14E-00 7.30E+03 1 2.93E-04
TiN 1223 52.17% 443E-00 2.20E+0M4 1 2.02E-04
DiICAMBA k¥ 50 00% 1.43E-01 1.10E+03 1 1.30E-04
BENZOIC ACID 714 50 00% 2 T5e-01 1.50E+05 L] 1 83E-08
{ BENZYL ALCOHOL 218 M 1% BOL 3.70EHD] 1 BOL
H-6
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Huwnan Health Cumulative Risk Comparison LEACH 2000 MSW Database, 50th Percentile

Risklevel  Rotlo of S0ih
Frequency 30th Cl;‘m'&;?e Co‘:izre‘:t'rlmn:
of % Percentile  Comparison the Comparlson Lavel,
Constvent Dy Steavg CCgmandon Lev LoD Compeion Adicte e Rk
XYLENE, P- 15 20.00% BDL 1.20€+03 1 BOL
2-METHYL-4,6-DINITROPHENOL 1:26 2.78% BOL 230E+00 1 BOL
4.4-p0T iR 938% BOL 1.80E+D1 1 BDL
PROPACHLOR 15 20 00% BOL 4 70E+02 i BDL
2 4-DIMETHYLPHENGOL 14:40 35 00% BOL T 30E+D2 1 BDL
STYRENE 2660 43.33% BOL 1.60E+03 1 BOL
123788-HXCOD 13 33.33% BOL 3.70E-04 1 BOL
DISULFOTON 312 2500% BOL 1.50E-00 1 BOL
FLUORANTHENE 134 294% BOL 1.50E+03 1 BOL
ALDRIN 3R 936% 80L 1 10E+00 i 80L
ACENAPHTHYLENE 233 8.06% 801 220E+03 ] BDL
HEPTACHLOR EPOXIDE 23 606% 80L 4.70E-01 1 BOL
ENDOSULFAN I 173 435% B0L 220E+02 1 BOL
TRANS-1,3-DICHLORD-1-PROPE 360 500% BOL 4 00E+01 1 BOL
ATRAZINE 2140 20.00% BOL 1.30E+03 1 BOL
ALPHA-DHC 330 10.00% BOL 2.90E+02 1 80L
ACROLEIN 2:32 6.25% BOL 4.20E-02 1 BDL
NALED 15 20.00% BDL T.30E+D1 1 BOL
ENDQSULFAN SULFATE 127 3.70% BOL 220E+02 1 BoL
1,2-TRANS-DICHLORQETHYLEN 761 1148% BOL 1.10E+02 1 BOL
TETRACHLOROETHENE 2268 3382% BDL 220E+02 1 BOL
PYRENE 1733 3.03% BOL 1.10£+03 1 BOL
H-7
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Human Health Cumulative Risk Comparison LEACH 2000 MSW Database, 50th Percentile

Risk Level Ratio of 50th
Frequency % 50th cfﬁﬂz?e Co:?ec:lmllem;
Percentile  Comparison the Comparison Level,
St Mt Siwaw T MY Con M
CRESOLS 13 3133% BDL 9.30E+02 1 BIL
CHLORODBEROMOME THANE 564 TO1% BDL 7.30E+02 1 8oL
1.2,4-TRICHLOROBENZENE 342 7.14% BI;L 4.10E +0D 1 BOL
ANTHRACENE 134 294% aoL 1.10E+04 1 BOL
1.3-0ICHLOROPROPANE 160 1.67T% 8oL T ME=02 1 BOL
BIS(Z-ETHYLHEXYLIPHTHALATE 1436 3889%  BOL  73@E«D2 1 T
CARBOFURAN r5 40 00% BOL 1 80E+02 1 BDL
CHROMIUM, HEXAVALENT 10:21 47 62% BDL 1.10E+02 t BDL
PYRIDINE 1:18 5.56% BOL 3 T0E+01 1 8oL
P-CHLOROTOLUENE 2:11 16.18% BOL 2.60E+03 1 eoL
ALACHLOR 210 20.00% aoL ATDE+D2 1 BOL
M-CRESOL (3-METHYLPHENOL) 113 7.69% BOL 1.80E+03 1 BDL
VINYL ACETATE 246 435% BDL 4.10E+02 1 BOL
AGHYLONI RILE 150 200% BOL 4,.20E+00 1 BOL
1,2-OICHLOROETHANE 1561 24 59% BOL 6 40E+D2Z L} BOL
AROCLOR-1016 Iz 25.00% BOL 2 GDE-0D 1 BOL
1,2-DIBROMOETHANE 148 208% BDL 1.80E+01 1 BOL
ETHYL ACETATE 25 40.00% BOL 3.J0E+04 1 BOL
BENFLURALIN 15 20.00% BOL 1.10E+04 i BOL
CHLOROTHALONIL 15 20.00% BOL 5.50E+02 1 aiL
ALDICARB 15 20.00% BDL A.70E+01 1 BOL
1.1,2-TRICHLORQETHANE 257 3151% BOL 1.50E+02 1 8oL
H-8
Exhibit 404

Comp. 017422



Human Health Cumulative Risk Comparison LEACH 2000 MSW Database, 50th Percentile

Risk Level Ratio of 50th
Frequency 50th Cl:?:& :(t}e Coz:?n!l'r.:l'tll:n:
of e Percentile  Comparison the Compatison Level,
Constue Deeeten | Sy Commetis oBON. Compiacn Jdmadie i
TRICHLOROFLUOROME THANE 14 60 23.33% BOL 1.30E+03 1 BoL
FLUORENE 4:36 1.11% BOL 1.50E+03 1 BOL
BENZYL BUTYL PHTHALATE 136 2.78% BDL 7.30E-02 1 BOL
PHENANTHRENE 6:38 15.79% BDL t.10E-04 1 BOL
DI-N-BUTYL PHTHALATE 939 23.08% BDL 3.T0E+-03 1 BDL
DIETHYL PHTHALATE 1339 33.31% B8DL 2.90E+04 1 BDL
HEXACHLOROBUTADIENE 244 4.55% 80L 3.TOE+D1 1 BOL
1,12, 2-TETRACHLOROETHANE 258 139% BOL 1.50E+02 1 BOL
PENTACHLOROPHENOL 1.43 233% BDL 1.10E+03 1 BOL
1,2-DICHLORCPROPANE 10:60 16.67% BDL 8.30E£+00 1 BDL
ISOBUTYL ALCOHOL 8.1 37.50% BOL 1.10E-4 1 BDL
ISOPHORONE B.36 22.22% BODL 7.30E+03 1 BOL
SELENIUM 3583 421T% BOL 1.80E+02 I BOL
HEPTACHLOR 133 1.03% BOL 1.80E+H1 1 BOL
CHLOROFORM 1772 2261% BiA. 1.0E+D2 1 BOL
ACENAPHTHENE 535 14.29% BOL 220E+03 1 BOL
2-METHYLPHENOL 7.28 25.00% BOL 1.80E+03 1 BOL
O+ XYLENE 25 40.00% BDL . 20E+03 t BOL
CRESOL,. M+ P 7 42.86% BOL 1.80E+02 1 BOL
ACETOPHENONE 312 25.00% BOL 3.70E+D 1 BOL
ISOPROPYLBENZENE Rk 23.08% 8oL 6.80E+02 1 BOL
1.2,2-TRICHLOROFROPANE 1:45 222% B8DL 620E-01 1 BOL
H-9
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Human Heaith Cumulative Risk Comparison LEACH 2000 MSW Database, 50th Parcentile

o Risk Level Ratlo of 5dth
Used to Percentile
Frequency o 50th Calculate Concentration:
of Percentile  Comparison the Comparison Levei,
Comuunt ey Snwavn CoMmiaien Lol comperson Adied o sk

1,2-DIBROMO-3}-CHLOROPROPA 4.44 9.09% BOL 3.90E-01 1 BDL
1.2.3-TRICHLOROBENZENE 118 526% BDL 2.90E+01 1 BOL
2-CHLOROTOLUENE 212 16 67% BOL 7.30E+02 1 BOL
10DINE 1.5 20.00% BOL 3.70E~02 1 BOL
2.4-08 16 16 67% BOL 2 YOE+02 1 BOL
24D 7.4 217%  BOL 3706402 v et |
2457 a1 36 36% BDL I TUE~O2 1 BoL
SILVEX (2,4.5TP) 522 2273% BDL 2.90E+02 1 BDL
BIPHENYL 16 16.67% BOL 1.80E+03 | BOL
2-METHYLNAFHTHALENE 120 5.00% BOL 1.50E+02 1 BOL
1.2-DICHLOROBENZENE 1970 27 14% BDL 370E+02 1 8oL
DIMETHOATE 212 1667% BDt, 7 3DE+00 1 8oL

| DICHLORODIFLUDROMETHANE 1337 35.14% BDL 380E+02 1 BOL
1.1 1-TRICHLOROETHANE wro 42 86% aoL B 10E+03 1 BOL
N-BUTANOL 25 40.00% BOL 370E+DI 1 BDL
NITRITE 512 41.67T% BOL I T0E+03 1 BDL
NN-DIMETHYLF ORMAMIDE 25 40.00% BOL I TOE-D3 1 BOL
1234678-HPCDF 13 31333% BOL 370E-03 1 8oL
LITHIUM 25 40 00% BOL 7 30E+D1 1 aoL
DIELDRIN 133 3103% BOL 1.8CE+00 1 BOL
MERCURY 2778 3553% BCL 570 1 BOL
DIETHYL ETHER 37 42 86% BOL 7.30€+03 1 8oL

H-10
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Human Health Cumulative Risk Comparison LEACH 2000 MSW Database, 50th Percentile

Risk Level Ratio of 50ih
Usad lo Percantile
Frequency 5th Calculate Concentration:
of % Percentile  Comparison the Comgparison Level,
coint A Shen Covgmlen (on conpti Ml
Z-HEXANONE 1449 28.57% BOL 4 TOE+D1 1 BOL
CHLORDANE 14 2.94% BOL 1.80E+01 1 8oL
123678-HXCDD 13 3333% BOL J70ED4 1 BDL
PARATHION 1:16 §.25% BOL 2.20E+02 1 BDL
CARBON TETRACHLORIDE 164 1.56% BDL B.60E+01 1 aoL
ANILINE 1 9.09% 8oL 2.60E+02 1 BoL
BROMOMETHANE 6:63 952% 8oL B.TOE-0D 1 BOL
1, 1-INCHLOROETHYLENE 9.85 13.85% BOL 3 40E-02 1 BOL
BROMODICHLORUME THANE 6686 9.09% 8oL TIED 1 BDL
BROMOFORM 564 TB1% BOL 7.30E+02 1 BOL
CARBON DISULFIDE 748 14 58% BOL 1.00E+03 1 BDL
ACETONITRILE 17 42 86% BOL 1.30e-02 1 aDL
CHLOROETHANE 1370 AT 14% BOL 2.10E+04 1 BDL
ENDRIN 133 303% BDL 1.10E+01 1 BOL
CHLOROMETHANE 1367 19.40% BOL 1.90E+02 1 BOL
1,3-DICHLOROBENZENE 4.5 784% BOL 1.00E~03 1 BDL
URANIUM 1.5 20.00% BOL 1.10E+02 1 BOL
CADMIUM 45'92 48 91% BDL 1. BOE+D1 ] BoL
BERYLLIUM 14:55 2545% BOL 7.30E+D1 t BDL
THALLIUM 1754 31.48% BOL 2ADE+DD 1 BDL
SILVER 3278 41.02% 8oL 1.80E+02 1 80L
MOLYBDENUM 613 46 15% BOL 1.80E+02 1 BOL
H-11
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Human Health Cumulative Risk Comparison LEACH 2000 MSW Database, 50th Percentile

Risk Level Ratlo of 50th
Used lo Parcentile
Fraquency 501h Caiculate Concentration:
of % Percentte  Comparison the Comparison Lavel,
I Detection gl"li":"“ Concentation tevel (ugl) Comparison Adjusted for Risk
(=) {b) Vo g (c} Level Level ()
INBROMOMETHANE 1:44 2.2T% BDL 8.20E+00 1 BOL
Sum of Noncarcincgen Ratios: 1.455+01
H-12
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/

HUMAN HEALTH CUMULATIVE RISK COMPARISON
LEACH 2000 MSW DATABASE, 90TH PERCENTILE

Notes on the following Table:

(a) Frequency of Detection. Number of detects: Total number of data points based on site
averages (i.e., cach MSW landfiil represents | site).

(b) LEACH 2000 has data for approximately 121 MSW landfills. Sample rounds for the landfills
range from 1 to 34. To ensure that results from no single landfill dominate the evaluation, site
averages were calculated for each constituent at each fandfill. The frequency of detection and the
percentiles were calculated based on the site averaged data.

(c) Comparison levels presented in Appendix F.

(d} Ratio of 90 percentile concentration to the comparison level. For potential carcinogens, the
ratio has been multiplied by the target risk level for the comparison levels of 1.00E-06; for
noncarcinogens, the ratio has been multiplied by the target hazard index of |.

(e) Constituents that have comparison levels for potentially carcinogenic and noncarcinogenic
effects are evaluated for both.

BDL - Below Detection Limit - reported where the result is based on a non-detected result
MSW - Municipal Solid Waste

pg/l - microgram per liter

I-i
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Human Health Cumulative Risk Comparison LEACH 2000 MSW Database, 90th Percentile

Risk Level Ratio ol 90th
28th Used to Percentile
Frequency Calculate Concentcation:
of Petcenti®  comparison the Comparison Level,
Constilent Deteclion Detected CONCEnUation | sve)ugh) Comparison  Adjusied for Risk
(a}(b)  Site Avg fugh (e} Level Level (d)
Potentia) Carcinopens je)
BIS(CHLORDMETHYL) ETHER 1:10 10.00% 2 50€-01 8.20E-05 1.00E-06 4.03E-03
ARSEMNIC 0107 8M4.11% 6926+ 4.50E-02 1.00E-06 1.54E-03
CHROMIUM, HEXAVALENT wa 47T 62% 2928+ 4 30E-02 1.00E-06 6.B0E-04
VINYL CHLORIDE 44 B4 52.348% 6.33E+00 1.60E-02 1.00E-06 3 95€-04
MNAPHTHALENE 37.60 61.67% 1.86E+01 14001 1.00E-06 1.33E.-04
1234678-HPCDD 3 66.67% 4 12£-03 5.20E-05 1.00E-G6 T.92E-05
DICHLOROMETHANE 5873 T79.45% 266E+02  4.80E+00 1.00€-06 553E-05
AROCLOR-1016 312 25.00% 4.126+01 9.60E-04 1.00€-06 4.30E-05
1.4-DICHLOROBENZENE 63.98 6563% 1.84E+D1 4.30E-01 1.00E-D6 3 B0E-D5
123789-HXCDD 13 kxkky 1 RE-M 5 20E-06 1.00E-06 1 57E-05
ETHYLBENZENE 86.99 86.87% 511e+0 1.50E+00 1.00&-06 JAEDS
QCcoD 24 50.00% 5.76E-02 1.73E-03 1.00E-08 3 32E-05
CHLORGOFORM R 2261% 5.09E+00 1.90E-01 1.00E-06 3.10E-05
TETRACHLORQETHEMNE 21.68 V% 315600 1.10E-1 1.006-06 2.8BE-15
1 4-DIOXANE kY] 50 00% 1.69€+02 G.10E+00 1.00E-06 2.TTE-05
BENZENE 7095 TOT1% 9 58E+00 4 10e-01 100E-06 2 MED5
1. 1-DICHLOROETHANE 36:60 60.00% 4 B3+ 2 40E+DO 1.00E-06 2 01ED5
123878-HXCOD 1.3 33.33% 5.86E-05 5 20E-08 1.00E-08 1. ME-05
PCB, TOTAL 4 25.00% 325E-01 J40E-R 1 00E-06 9 55E-06
METHYL-TERT-BUTYL ETHER 10.15 66.67% 1.04E02 1. 20E-01 1.00€-08 8 TDE-06
1 2-DICHLOROETHANE 1561 24.59% 7.60E-01 1.50E-01 1.00E-08 5 OTE-D6
BIS(2-ETHYLHEXYLIPHTHALATE 14.36 38.89% 1.63E-D) 4 BOE-OD 1.00€-08 3 39E-06
-2
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Human Health Cumulative Risk Comparison LEACH 2000 MSW Database, S0th Percentile

Risk Laval Rutio of 90th
Frequency 90th clisl::l:n Co::.':':;?:m:
of Percentlle  ¢omparison the Comparison Level,
Consven Dy Seche B L o
TRICHLOROETHENE a7 40.85% 5 50E+00 2.00E+00 1.C0E-D8 21506
ATRAZINE 210 20.00% 5.38E-01 2.90€-01 1.00E-06 1.86E-06
1,2-DICHLORCPROPANE 10:60 16.67% A01E-01 3.90€-01 1.0GE-06 7.73E07
1234878-HPCDF 13 [N 2.24E-05 5.20E-05 1.00E-08 4. 1ME07
24-DDE 1 100.00% A23E-02 2.DOE-01 1 00E-06 167TEQ7
ALACHLOR 210 20.00% 1.83E-01 1.20E+00 1.00E-06 152607
ISOPHORONE 8:3%6 22.22% 2.44E+00 T.10E+01 1.00£-06 343E-09
ALPHA-BHC 330 10.00% A.50E-05 1.10£-02 1.00E-06 3.16E09
CHLOROTHALONIL 15 2000% 4 201-02 2.20E+01 1.00E-06 1.9E-09
LCHLORODIBROMOME THANE 564 701% BOL 1.50E-03 1.00E-06 BOL
TRANS-1,4-DICHLORO-2-BUTENE 235 5T% BOL 1. 20603 1 0OE-06 BOL
ACRYLONSTRILE 1:50 2.00% BOL 4506412 1.00E-D6 BOL
1,2,4-TRICHLOROBENZEKE 342 T.14% BOL 2.)0E+00 100£-08 BOL
HEPFTACHLOR EPOXIDE 233 6.06% BDL TA40E-03 1.00E-06 BOL
1,2-DIBROMOETHANE 148 2.08% BOL 6.50E-03 1.00E-06 BOL
BENZO{BIFLUORANTHENE 1:33 1.03% BOL 2.80E-02 1.00E-06 BDL
DIALLATE 112 8.33% BOL 1 10E+00 1 Q0E-06 BDL
TRANS-1,3-DICHLORC-1-PROPENE 360 5.00% BOL 4.30E-01 1.00E-06 8oL
BROMOFORM 564 71.81% BOL 8.50E+00 1 QCE-06 BOL
1.2,3 TRICHLOROPROPANE 1:45 2.22% BOL T.20E-04 1.00E-06 BOL
1,2-0IBROMO-3-CHLOROPROPANE 444 9.09% 8oL 320E-04 1 0UE-06 BOL
O-TOLWIDINE 112 8.33% BOL I50E-0 1.00E-06 BOL
PENTACHLOROPHENOL 143 2.33% BDL 5 60E-1 1 00E-06 BOL
1-3
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Human Health Cumulative Risk Comparison LEACH 2000 MSW Database, 90th Percentile

Hisk Level Ratio of 50th
ooth Used to Percantile
Frequency Calculate Concentration:
of Percentile  comparison the Comparison Level,
Constiruent Detection Detected CORCENUANON | avelfugl) Comparison  Adjusted for Risk
(o) (k) Sl Avp (ug fc) Lavel Lavel (d)
HEXACHLOROBUTADIENE 244 455% 8oL 8.60E-D1 1.00E-06 8OL
N-NITROSODIPHENYLAMINE 213 6 06% BOL 1.40E+01 1 .00E-06 BOL
)
BENZYL BUTYL PHTHALATE 136 278% BOL 350601 1 D0E-06 BOL
1,1.2,2-TETRACHLOROETHANE 259 3139% BOL 6 TOE-02 1 00E-06 8DL
1.1,2-TRICHLORQETHANE z57 151% BOL 2 40E-04 1.00E-06 BOL
1, 3-DHEHLOROBEMNIENE 451 7 Bd% BoL 4 30E-O1 1.00E-06 BOL
BROMODICHLOROME THANE 666 909% BOoL 1.20E-01 1.00€-06 BOL
ALDRIN 332 936% BDL 4.00E-03 1. 00E-06 BDL
44-DDE 1.30 333% BOL 2 DOE-01 1.00E-06 BOL
ANIUNE 1 g 09% BOL 1.206+01 1 DOE-U6 BOL
DIELDRIN 133 309% BOL 420603 1.00E06 8oL
DHSETHYLAMING AZOBENZENE 1:12 0331% BOL 1.50E-02 1.00E-06 8DL
CHLORDANE 134 254% BOL 1.90€-01 1.006-06 BOL
CARBON TETRACHLORIDE 164 1.56% BOL 4.40ED1 1.00E-06 BOL
44-DDT 33z 9.38% BOL 2. DOE-D1 1.00E-06 BOL
DELTA-BHC 1130 133% BOL 3 70E-02 1 00E-06 BOL
BETA-GHC 230 667% BOL 3 J0E-02 1.00E-06 BDL
HEPTACHLOR 133 3.03% BOL 1 60E-02 1.00E-06 BOL
Sum of Carcinopan Ratios: T.27E-03
Noncarcinogens (o)
MANGANESE 6767 100 00% 1B4E+04 8 BOE+D2 i 2 10E+01
ICDINE 5 20 00% 763E+03  3.70E+02 1 2.08E+01
AROCLOR-1016 312 25.00% 412E+01  2.60E+00 i 1.50E+01
MCPA 56 B3 33% 2256402 1.80E+01 1 1.25E+01
1-4
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Hienan Health Cumulative Risk Comparison LEACH 2000 MSW Database, 90th Percentile

Risk Leval Ratio of 9Gth
Frequency L cml;‘:e Col:lecrenmlrtl:itli:n:
of % Percemile  comparisan the Comparison Leve),
Consthuent N s Wing | eyaw0 conpesl A or ek
CRESOL. M+ P kN 42.86% 1.82E+03 180E+02 1 1.07E+01
MCPP ¥6 50.00% 2.36E+02 3 70E+O1 1 6.38E+00
ARSENIC 90:107 M.11% 6.92E+M1 1.10E~D1 ] §29E+00
4-METHYLPHENOL 17:27 62.96% 9.94E+02 1.80E+02 ] 5.52E+00
COBALT 4560 75.00% 5.82E~01 1.10E~01 1 5.38E+00
IRON 106:106 100.00% 1.31E+05 2.60E+04 1 5.04E+00
DISULFOTON 312 25.00% 6.91E+00 1.50E+00 1 4 61E+00
NAPHTHALENE 37:60 61.67% 1.86E+01 B20E+00 1 3.00E+00
LITHIUM 2.5 40.00% 201E~02  7.30E~D01 1 2 75E+00
THALLIUM 17:54 31.48% 59TE~00 240E+00 1 2.49E+00
BORON 28:28 100.00% 131E+04  7.30E+-03 i 1.79E+00
2-BUTANONE 6475 85.33% B.89E+03 7.10E+03 1 125E+D0
MERCURY 27.76 35.53% 6.53E-01 5T0E-O1 1 1.156+00
1234678-HPCOD 23 66.67% 4.12E-03 A.T0E-03 1 1.11E+00
FLUORIDE 3637 97.30% 2356+03  220E+03 1 1.07E+00
ANTIMONY 30:.68 57.35% 1.57E+01 1.50E+1 1 1.05E+00
1.2.4-TRIMETHYLBENZENE 6:12 50.00% 1.226+01 1.50E+1 1 8 13N
TOTAL PHENOLS 1314 92.86% 8.858+03 1.10E+04 1 B04ED1
URANIUM 1:5 20.00% T7.89E+01 1.10E+02 1 TATE-DY
VANADIUM 4963 T71.78% 1.25E-02 1.80E+02 1 6.93E-01
ALUMINUM 2525 100.00% 2.4BE+04 3.T0E~04 i 6.71E-
XYLENE TOTAL 7278 91.14% 1.18E+02 200E+02 1 587E-01
CADMIUM 4592 4891% 1.04E+01 1.80E+D1 1 575E-1
123789-HXCDD 13 33.33% 1.86E-04 3.70E-04 i 502E-01
ocbD 24 50.00% 5.76E-02 1.23e-01 1 4 67E-O1
ACETONITRILE 7 42.86% 5889E+01 1.30E+02 1 4.61€-01
I-5
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Human Health Cumulative Risk Comparison LEACH 2000 MSW Daitabase, 90th Percentile

Risk Lavel Ratio of 80t
Frequency 90th cl:?;ce:l?a Cu':u:'el;?t?::ron:
of % Percentlle  comparison the Compatison Level,
Dty Sty oo LG Comparon Aok o Rk
2-PROPANONE 4451 86.27% 9158403  2.20E-D4 1 416E-01
ISOBUTYL ALCOHOL 8.16 37.50% 3826403 1.10E+04 1 347601
DIAZINON 36 50.00% 86BE-00  2.60E+D 1 3 M4E01
NICKEL 87:100 87.00% 2256402 T 30E+02 1 308E-01
CHROMIUM, HEXAVALENT 10221 A762% 283E+01  1.10E+02 1 266€-01
DICHLOROMETHANE 5873 79.45% 266E402  1.10E+D3 1 241EM
2 HEXANONE 14:49 285M% 105E+01 4 TOE+D1 1 223E01
BENZENE 70.99 0T1% 950E+00  4.40E+01 1 2 16E-0
CYANIDE 30:64 60.94% 152E+02  730E+02 1 208E-01
BARIUM 90.94 95.74% 148E+03  7.30E+03 t 203E-01
4 METHYL-2-PENTANONE 3751 T255% 300E+02  200E+03 1 1.95€01
MOLYBDENUM 613 46 15% 3436+01  1.80E+02 1 1.90E-01
123678-HXCOD 13 DI3% 696ED5 370504 1 1.88E-O1
PHENOLICS, TOTAL AT 100.00% 206E+03  1.10E+04 1 187601
BENZOIC ACID 7:14 5000% 260E+04 1 50E+D5 1 1.74E-01
NN-DIMETHYLFORMAMIDE 25 4000%  BOBE-0Z 3 70E+03 ' 164601 |
TOLUENE 8997 91.75% J46E402 2 30E+03 1 1 50E-01
PHENOLS 17:18 94.44% 161E+03  1.10E+04 1 1.46E-01
N-BUTANOL 25 A0 00% 507E+02  3.70E+D3 1 137€-01
MAP-XYLENE 2731 a7.10% 150E+02  1.20E+03 1 12501
DIMETHDATE 212 16.57% BIOED1 7 IESLU 1 1.20E-01
MXYLENE 69 66 57% 1426402 1.20E+03 1 1.18E-01
STRONTIUM 66 100.00% 2016403 220E+04 1 9.15€.02
ZNG 99-101 %8 02% 995E407  1.10E+D4 1 9 05E-02
SELENIUM 3583 Q1% 160E+01 1 80E+02 1 8.89€-02
VINYL CHLORIDE 4484 5238% §33E-00  720E+0 t 8 7902
i-6
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Hunan Health Cumulative Risk Comparison LEACH 2000 MSW Database, 90th Percentile

Risk Level Ratio of 90th
Frequency 90th Clim:?e Co:el:f::t':gllleun:
of % Percantile  comparison the Compasison Level,
—— Oaecton Deected CEUConialor vl Compurson  dpie ik
CRESOLS 13 32.23% B8.00E+01 9.30E+D2 1 B8.60E-02
NITRITE 512 H6T% 3.04E+02 3.710E+03 1 8 21E-02
CHLOROBENZENE 49:90 54 44% 8.97E+00 9 10E+01 1 7.66E-02
NITRATE 2336 63.89% 4.31E+03 5 B0E~04 1 T 43E02
PHENOLIC COMPOUND 1.1 100.00% T93E+G2 1.10E+04 1 7 20E-02
COPPER 60:92 75.00% 8.93E+01 1.50E+03 1 5 96E-02
BERYLLIUM 14.55 25.45% 422E+00  7.30E+01 1 5T8E-O2
SILVER 3278 41.03% 1.03E+01 1.80E+02 1 5TE02
O-XYLENE 2834 82.35% 6.53E-01 1.20E+03 1 544602
PHENOL 36:50 7200% 551E+02 1 10E+04 1 5 DOE-02
CI3-1,2-DICHLOROETHENE 2146 58.70% 1.76E+01 3. 70E+02 1 4 75602
1,4-DIOXANE 36 50.00% 1.69E+02  3.T0E+03 | 4 56E02
CHLOROFORM 1 23.61% 5.88E+00 1.30€+02 ] 4 53802
ETHYLBENZENE 8699 B6BTH% S11E+01 1.30E-+03 i 393602
O+P XYLENE 25 40.00% 448E+01 1.20E+03 1 ITIEO2
1,2-DICHLOROPROFPANE 10:60 16.67% IMEN 8.30E+00 1 I8IE02
BIPHENYL 1.6 16.6T% 5.00E+01 1.80E+03 1 278602
BIS{2-ETHYLHEXYL)PHTHALATE 14:36 38.89% 1.63E+01 7 I0E+02 1 22302
DICHLORODIFLUOROMETHANE 1337 35.14% 7.76E+00  3.90E-02 i 1.99E-02
AMENABLE CYANIDE 11 100.00% 1.30E+M 7.30E-+02 1 1.78E-02
XYLENE, P- 15 20.00% 2.00E+01 1.20€+03 1 1.74E-02
METHYL-TERT-BUTYL ETHER 10:15 66.67%H 1.04E+02 6.30E+03 1 1.66E 02
NALED 15 2000% 1.20E+00 T.30E+01 1 1.64E-02
1,4-DICHLOROBENZENE 6396 65.63% 1.64E+01 1.00E-03 1 1.64E-02
1,3,5- TRIMETHYLBENZENE 612 50 00% 5 T8E+0D 3T0F+D2 1 1 56E02
TIN 12:23 S217T% J3GE«02  2.20E+04 1 1.536-02
-7
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Human Health Cumulative Risk Comparison LEACH 2000 MSW Database, 90th Percentile

Risk Lavel Ratio of 90th
Frequency Soth Cl::::l;?n Cu‘l’:::nml':;ltﬁm:
of % Percentile  comparison the Comparison Lavel,
cobstinas De‘t:;:ﬂ,Ti [s,;r:?: C°“c‘:"o‘;;'“°“ Lave: c(’uwn Con:[:av::on Amu:::; m’ Risk |
TETRACHLOROETHENE 21458 33.82% J.A5E+00 2.20E+D2 1 1.43E-02
1.2-DICHLOROETHENE a.18 50 00% 4 58E+DD 3 30E+02 1 1.396-02
24D 724 2.17% 4. 70E+00 3.70E-02 1 1.27E-02
Z-METHYLPHENOL 728 25.00% 2.27E+D1 1.80E+03 1 126602
24-DB 16 1667% 3.54E+00 2.90E+02 1 1.22E02
OIETHYL ETHER ar 42 B6% 8.55E+1 7.30E+D3 1 1.1TED2
SILVEX {24,5-TP) 5:22 273% 281E-00  280E+02 1 9 68E-03
CHLOROMETHANE 1367 19 40% 1.80E+00 1.90E+02 1 9.50E-03
CARBOFURAN 25 40.00% 1.54E+D0 1.80E+02 1 8 56E-03
ETHYL ACETATE 25 40.00% 2.26E+02 3. 30E+04 L 6.83E-03
ALDICARD 1.5 20.00% 24560 3.70E+N L] 6.63E-03
1.1-DICHLOROETHANE 36:60 60.00% 4 B3E01 7.30E+03 1 6 62E03
1234670-HPCDF 13 333% 224E.05 3.70E-03 1 6.05E-03
ACETOPHENONE 112 500% 2.00E+01 3.7TOE«03 1 5.40E-03
{SOPROPYLBENZENE 311 23.08% 298E+00 6.80E~02 1 439603
2 4-DIMETHYLPHENOL 14.40 15.00% 3.08E+00 T.30E+D2 1 422603
$.2-DICHLOROBENZENE 18:70 27 14% 1.35€+00 3 T0E+Q2 1 365603
STYRENE 26:60 43.31% 5.37E+00 1.50E+03 1 J.36E-03
TRICHLORCFLUORCGMETHANE 1460 2333% 3 GAE+00 1.30E+03 1 2.83E03
CHROMIUM 81103 78.64% 1.23E+02 5.50E +04 t 2.23E-03
1,1-DICHLOROETHYLENE 965 11.85% 7A4E-0H 1.40E+02 i Z.10E-D3
1,1, 1-TRICHLOROETHANE 30.70 42 BE% 1.50€+01 T.10E+03 1 1.65€-03
24.5TF 411 36.36% 5.50E-01 1T0E+02 1 149%E-03
PROPACHLOR 5 20 00% § TOE.O1 4 TOE+D2 1 1.20E-03
1,2-DICHLORCETHANE 15761 24 59% 7.60E-M1 6 40€-02 1 1.19E-03
DI-N-BUTYL PHTHALAITE 19 23 08% 2.09e+00 3.T0E+Q3 1 5 66E-D4
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Human Iealth Camulative Risk Comparison LEACI 2000 MSW Database, 90th Percentile

Risk Level Ratio of 90th
Frequency Bath Cl:slg::!::e Coz:::l;::‘tl;m:
ol % Percentite  comgarison the Comperison Level,
T Da'l:;'.{l::;n g;::?: Conc;lr:ltl;’almn Leve: cl;bw'ﬂ con[u:av:llsun M]le:vd. :'(:; )Rigu

CHLOROETHANE 3370 47.14% 107E+0%1 2 10E-04 1 5 10E-M
ALACHLOR Z10 20 00% 1.83E-01 3.70E+02 1 4.94E-04
DICAMBA a6 50.00% 525E01 1,10E+03 1 4 TIE-D4
2-CHLOROTOLUENE 212 16.67% 3.38E-01 7.30E+02 1 4.62E-04
ATRAZINE 210 20 00% 5.38E-01 1.30E-03 1 4.14E-4
ISOPHORONE 8:36 2.0% 244E+00  7.30E+D3 1 3 MEM
DIETHYE PHTHALATE 13:39 33.33% B28E+00  2S0E+04 1 2 .86E-04
CARBON DISULFIDE 748 14.58% 263E-1 1.00E+03 1 2.63E-04
ACENAPHTHENE 5:35 14.29% 4.33E-01 2.20E+13 1 1.97E-04
1,2-TRANS-DICHLOROETHYLEN 761 11.48% 2.00E-02 1.10E+82 1 1.62E-04
BEMNZYL ALCOHOL 2:18 HA% 5.70E-01 3.70E+03 1 1.54E-04
FLUORENE 436 11.11% 1.95E-01 1 50E+03 1 1.30E-04
CHLOROTHALONIL 15 2000% 420E02  550E+02 1 T.64E-05
P-CHLOROTOLUENE PR 18.18% 1.11E-1 2.60E+03 1 427E-05
PHENANTHRENE 6.38 15.79% 3.15E-01 1.10E+D4 ] 2.90E-05
BENFLURALMN 15 20.00% 125601 1.10E+04 1 1136405
ALPHA-BHC 330 10.00% 350E05  290E-02 i 121E.07
1,1,2-TRICHLOROETHANE 2.57 I51% BOL 1.50E-02 1 BOL

PENTACHLOROPHENGOL 143 233% BOL 1 10E+03 1 8oL

HEXACHLOROBUTADIENE 244 4 55% BOL 3.70E+1 1 aoL

VINYL ACETATE 246 4.35% BOL 4.10E+02 1 anL

ACRYLONITRILE 1:50 2.00% BOL 4 0E+00 1 8oL

1,2.3-TRICHLOROBENZENE 119 5 26% BDL 2 S0E+1 1 aoL

ACROLEIN 232 6.25% BOL 4 20E-02 1 BOL

1,2-DIBROMOETHANF 148 208% BOL 1 80E+ 1 aoL

ENDRIN 133 J03% BOL 1.10E+01 1 BDL
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Human Health Cumulative Risk Comparison LEACH 2000 MSW Database, 90th Percentile

Risk Level Ratio of 90th
Frequency 90th c".m:?a co‘:l:::mmt?':il'i:m:
of % Parcemile AMPALison the Comparisen Lovel,
oL Detection Detected CONCENtTAton eyl (ugl) Comparison  Adjusted for Risk
{a)in)  Site Avp oo <} Level Leve! (d)
ALDRIN 332 9.38% BOL 1.10E+00 1 apL
1,1.2 2-TETRACHLOROETHANE 259 339% BOL 1.50E+02 1 aDL
ANILINE i1 9.09% 8oL 2.60E+02 1 BOL
HEPTACHLOR 133 3.03% 8DL 1.80E+01 1 BhL
ENDOSULFAN SULFATE 127 370% oL 2.20E+02 1 BDL
HEPTACHLOR EPOXIDE ) 2:3_3 596“ BDL 4 70E-01 1 BOL
TRANS-1,3-DICHLORO-1-PROPE 360 5.00% BOL 4.00E+01 1 BOL
BROMOMETHANE 5:63 9.52% BOL 8.70E+00 1 BOL
DIBROMOMETHANE 144 2.27T% BOL B20E+00 1 BDL
BROMODICHLOROME THANE 6:66 9.09% BOL T.30E+02 1 BOL
BENZYL BUTYL PHTHALATE 136 278% BOL 7.30E+03 1 BOL
ANTHRACENE 134 2.94% BDL 1.10E+D4 1 BOL
1,3-DICHLOROPROPANE 160 1.67% BoL 7.30E+02 1 BOL
1.2-DIBROMOD-3-CHLOROPROPA 444 9.09% BDL 3901 1 BDL
FLUCGRANTHENE 134 2 84% B8DL 1.50E+03 1 BOL
ACENAPHTHYLENE 233 §.06% BDL 2 20E+03 1 BDL
PYRENE 133 3163% BOL 1.10E+03 1 BDL
BROMOFORM 564 781% BOL 7.306+02 1 8oL
ENDOSULFAN Il 123 4 5% BOL 2.20E+D2 t apL
CHLORODIBROMOME THANE 564 TE1% BOL 7.30E+02 1 80L
M-CRESOL (3-METHYLPHENQL ) 1:13 7 G9% BOL 1.80E+03 1 BOL
1.2,4-TRICHLOROBENZENE 342 T7.14% BOL 4.10E+00 1 apL
2-METHYLNAPHTHALENE 1:20 5 00% BDL 1.50E+02 1 BOL
2-METHYL-4 6-DINITROPHENOL 1:36 278% BDL 290E-00 1 BOL
1,3-DICHLOROCBENZENE 4:51 7.84% BOL 1.00E-0) 1 BOL
PYRIDINE 1:18 5.56% BDL 3.70E-01 1 BOL
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Human Health Cumulative Risk Comparison LEACH 2000 MSW Database, 90th Percentile

Risk Lavel Ratio of 90th
90th Used to Pefcentite
Frequency Calcutate Concentration:
of L3 c P.mlnﬂl? Compaerison the Compaiison Lavel,
Constiuent Deteclion Detected Concentralion | ovel (ugl) Componson  Adjusted for Risk
! falb)  Site Avg (val) ic) Lovel Level {d)
CARBON TETRACHLORIDE 164 1.56% BOL 8 6DE+D1 1 BDL
PARATHION 1:16 6.25% BOL 2. 20E4+02 1 BDL
CHLORDANE 134 2.94% 80L 180+ 1 anL
DIELDRIN 11 1.03% 8oL 1.80E+00 1 8oL
1.2.3-TRICHLOROPROPANE 1.45 2.2% BDL B20£-01 1 80L
4.4-DD7 332 9.38% BoL 1.80E+01 1 BOL
Sum of Noncarcinogen Ratios: 1.42E+02
I-11
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J

HUMAN HEALTH CUMULATIVE RISK COMPARISON
EPRI CCP DATABASE, 50TH PERCENTILE

Notes on the following Table:

(a) Frequency of Detection. Number of detects: Total number of data points, where each
landfill/impoundment represents one data point based on site averages.

(b) The CCP leachate databasc has data for approximately 30 landfills/impoundments. Sample
rounds range from | to 54 for each site. To ensure that results from no single site dominate the
evaluation, site averages were calculated for each constituent at each site. The frequency of
detection and the percentiles were calculated based on the site averaged data.

(c) Comparison levels presented in Appendix F.

(d) Ratio of 50" percentile concentration to the comparison level. For potential carcinogens, the
ratio has been multiplied by the target risk level for the comparison levels of 1.00E-06; for
noncarcinogens, the ratio has been multiplied by the target hazard index of 1.

(e) Constituents that have comparisan levels for potentially carcinogenic and noncarcinogenic
effects are evaluated for both.

BDL - Below Detection Limit - reported where the result is based on a non-detected result
CCP — Coal Combustion Product

ng/l - microgram per liter

J-1
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Human Health Cumuldative Risk Comparison EPRI CCP Database, 50th Perceniile

Rivk Level Rotlo of 50th
s Used o Percentile
Frequency 1 e Calculate Concentration:
of % c ercen o Comparisan the Comparison Level,
Constituent Detection Detacted Concentralion ) evel (ugl) Compariaon  Adjusted for Risk
{a}{b)  Site Avg (ugh) {c) Level Level {d)
Potential Carcinogens (8)
|
| ARSENIC 28.28 100.00% 5 56E+01 4 50E-02 1.00E-06 1.23803
Sum of Carcinogen Ratlos: 1.2)E03
Noncarclnogens
MOLYBDENUM 299 100.00% 1.50E+03 1.80E=02 1 8.33E+00
ARSENT A TWOOURT S SEET TE=T T 5 O5E=0U
LITHILM 22:24 91.67% 1.68E+{12 7.30E+01 1 2.30E+00
BORON 28:30 93.33% 6.35E+03 7.30E+D03 1 a.7DE01
YANADIUM 2728 96.43% 1,06E+02 1 80E+02 1 5 BTE-01
SELENIUM 2627 96.30% 5.38E+01 1.80E+D2 1 2.99E-01
FLUQRINE 10:10 100.00% 6.28E+02 220E+03 1 2.BG6E-01
CADMIUM 24’28 BS 1% 3 4A5E+00 180+ 1 192601
ANTIMONY 2122 95.45% 1.69E+00 1.50E+01 1 1.12E04
STRONTIUM 2028 1FC0% 205803 22CE+G8 1 g.32e-02
MANGANESE 2530 83.23% 4 42E+01 8.80E+02 1 5026-02
COBALT 19:24 0A7T% 4 5901 1 10E+01 1 4.17E-02
URANIUM 1820 90 .00% 2 86E+DD 1. 10E+02 1 2 60e-02
NICKEL 2528 89 29% 6 66E+00 7.30E+02 1 912803
BARIUM 2029 96 .55% 6.29E+01 T 30E-+03 1 B G2EN3
ALLIMINUM 2528 89 29% 2 856+02 3 JO0E+04 1 7.16E-03
TIN 11 100 00% 1.33E+02 220E+D4 1 & D6E-03
MERCURY 11:14 7857% 1.T4E-03 570E-01 1 305E03
COPPER 2520 86.21% 227E+00 1.50E+03 1 1.51E-03
J-2
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Human Health Cumulative Risk Comparison EPRI CCP Database, 50th Percentile

Risk Level Ratio of 50th
sath Used to Petcentila
Frequency Calculata Canceniration;
of % Percenllle  comparison the Compariscn Lavel,
Constituent Detection Detected CONCRNITANON  yovel(ugl) Comparison  Adjusted for Risk
{s) (b}  Site Avg (vo/ ic) Level Level {d)
NITRATE 89 88.80% 7.26E+D1 5BOE+D4 1 12503
IRON 20:28 71.43% 2.24E+D1 2.60E+D4 1 BS1E-04
ZINC 1930 63.33% 2.58E+00 1.10E+0d 1 2.35E-04
DIMETHYL MERCURY 79 T7.78% 551E-05 5.T0E-01 1 98TE-05
CHROMILUM 1929 65 52% 1.50E+00 5 S0E+04 1 273605
METHYL MERCURY 8.9 88.69% 9 89E-05 3.70E+00 1 267TE-05
THALLIUM 10;22 45.45% BDL 2 40E+00 1 BDL
SILVER 6:26 23 08% aDL 1.80E+{12 1 BOL
NITRITE 15 20 00% 8DL 3 70E-03 1 BOL
BERYLLLM 1:23 4.35% -1 T 30E+01 1 BOL
Sum of Noncarcinogen Ratios: 1.83E+01
J-3
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K

HUMAN HEALTH CUMULATIVE RISK COMPARISON
EPRI CCP DATABASE, 90TH PERCENTILE

Notes on the following Table:

(a) Frequency of Detection. Number of detects: Total number of data points, where each
landfill/impoundment represents one data point based on site averages.

(b) The CCP leachatc databasc has daia for approximately 30 landfills/impoundments. Sample
rounds range from 1 to 54 for each site. To ensure that results from no single site dominate the
evaluation, sile averages were calculated for each constituent at each site. The frequency of
detection and the percentiles were calculated based on the site averaged data.

(c) Comparison levels presented in Appendix F.

(d) Ratio of 90™ percentile concentration to the comparison level. For potential carcinogens, the
ratio has been multiplied by the target risk level for the comparison levels of 1.00E-06; for
noncarcinogens, the ratio has been multiplied by the target hazard index of 1.

(e) Constituents that have comparison levels for potentially carcinogenic and noncarcinogenic
effects are evaluated for both.

BDL - Below Detection Limit - reported where the result is based on a non-detected result
CCP - Coal Combustion Product

ug/l - microgram per liter
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Human Health Cumulative Risk Comparison EPRI CCP Database, 90th Percentile

.I'\.'Isk Level Ratio of 80th
Frequency 90th Cl:m::a Co:::cl':“r:lttn:
of % Percentile  Comparison the Comparison Level
Constityent Detaction Detected Concentration | gveljugl) comparison  Adjusted for Risk
8} {5} Site Avg uef) (c} Level Level (d]
Egtentls] Carcinogens (s]
ARSENIC 2828 10000% 2 T0E+02 4 50E-02 1.00E.08 6 20E-03
Sum of Carcinogen Ratios: 4.20E03
rel
| MOLYBDENUM 229 10000%  ORSEMN3 180E+02 1 5.36E ¢01
TITrer W TN I REND TTRET T FHEDT
ARSENIC 2828 100 00% 279E+02 1. 10E+01 1 2 54E+01
BORON 28.30 9333% 6 50E+D4 7 30DE+03 1 8.91E+00
VANADIUM 2728 96 43% 8 DBE+D2 1 60E+02 1 JIXE+00
FLUORINE 10.10 100 D0% 4.50E+03 2.20E+03 1 204E+00
MANGANESE 2530 83 3% 143E+03 8 BOE +032 ] 1 62E+00
SELENIUM 2627 96 30% 243E+02 1.80E+02 1 1.35E+00
CADMIUM 428 8571% 231E«M 1 BOE+O1 1 1.20E+00
CoBALT 1924 9 17% 770000 1.30C+C1 § T.00E.G7
ANTIMONY 2122 05 45% 8 46E+B0 1.50E+01 1 564E-01
THALLIUM 1022 4545% 133E+00 240E+00 1 554E-0
ALUMINUM 2528 09.29% 125E+04 370E+04 I 3.38E-01
STRONTIUM 2828 100 00% B 41E+0] 2.20E+04 I 2 91E-M
NITRATE 88 B6 89% 159E+04 5 BOE+D4 I 275E-01
URANIUM 18°20 80 00% 2 26E+01 1.10E+32 1 206E.01
IRON 2028 7143% 3 70E+03 2 BUE+D4 ! 142E07
NICKEL 2528 89 29% 330E+01 7.30E+02 1 4 65E-02
NITRITE 15 20 00% 130E+02 3 70E+03 1 3.51E-02
K-2 .
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Human Health Cumulative Risk Comparison EPRI CCP Database, 90th Percentile

Risk Levei Ratio of 90th
20th Used to Percentlle
Frequency Calculats Concentration:
of Percentile Comparison the Comparison Level,
TN Dotection Detocted Concentration  jevel(ug) Comparison  Adjusted for Risk
{a}{b}  Sits Avy {ugh) () Leval Lovel [d)
MERCURY 1114 T857% 1.79E-02 5.70E-0 1 315E.02
BARIUM 28.29 06.55% 1.77E+02 7.30E+03 1 242E 02
COPPER 25:29 B6.21% INEH0T 1.50E+03 1 2.21€-02
TIN 11 100.00% 1.20E+02 2. 20E+04 1 6.08E-03
ZINC 19.30 83.33% 6. 07E~01 1 10E+D4 1 552603
SILVER 826 2308% 4 61E-01 1.80E+02 1 2 56E03
DIMETHYL MERCURY TG 77 18% SASE D4 5 70E-O1 1 1 88E-03
CHROMIUM 1929 65.52% BATE+D1 5.506+04 1 1.48E.03
METHYL MERCURY 80 B8 80% 9 12E-M AT0E+00 1 247E-04
BERYLLIUM 1.23 435% BDL 7.30E+01 1 BOL
Sum of Noncarcinogen Ratics 1.33E+02
K-3
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L

ECOLOGICAL CUMULATIVE RISK COMPARISON
LEACH 2000 MSW DATABASE, 50TH PERCENTILE

Notes on the following Table:

(a) Frequency of Detection. Number of detects: Total number of data points based on site
averages (i.e., each MSW landfill represents 1 sile).

(b) LEACH 2000 has data for approximately 121 MSW [andfills. Sample rounds for the landfills
range from 1 to 34. To cnsure that results from no single landfill dominate the evaluation, site
averages were calculated for each constituent at each landfill. The frequency of detection and the
percentiles were calculated based on the site averaged data.

(c) Comparison levels presented in Appendix G.

(d) Ratio of 50" percentile concentration to the comparison level.

BDL - Below Detection Limit - reported where the result is based on a non-detected result

MSW - Municipal Solid Waste

pg/l - microgram per liter
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Ecological Cumulative Risk Comparison LEACH 2000 MSW Daiabase, 50th Perceniile

Risk Lavel Ratio of 50th
Used to Percentile
Fragquency 5ath i Caiculate the Concentration:
of Detaction % Percentile Comparison Comparison Comparison Level,
| Constituent (3) b} ls‘;?:?: Cﬂfm";’““ Lm: ct;mﬂl Levet Adjusted for Risk
Level {d)
24-DRE 11 100.00% 3 3302 451E-09 i 7.39E+06
AMMONIA 51.52 o8 0a% 1.23E+05 1.90E+01 1 & 46E+03
BORON 28:28 100.00% 3.05E+D3 1.60E+00 1 1.90E+03
HYDROG SULFIDE 44 100.00% I.G4E-03 200E-00 1 1.82E+03
'SO-PROPANOL 57 71.42% 4.97E-D3 7.50E+00 1 6.62E+02
PHENOLIC COMPOUND 11 100 00% 793E+02 4 DOE+DD L] 1.99E+02
TOTAL PHENOLS LEALS SIS SRS JUDEHNT T B S "
PHENOLICS, TOTAL 1717 100 00% 3.99E+02 4 00E~00 1 9.97E-D01
ocDD 24 50.00% 2.69E-03 3 0DE-0S 1 8 B7E+
BARILM 90:94 85 74% 3 38E~D2 4 DOE-OD 1 8 44E+01
DIAZINON 34 50 00% 2A5E+D0 4 30E-Q2 1 5 T0E+01
IRON 1061066 100 00% 163E+04 300E+0D2 1 5.44E-D1
PHENOLS 1718 94 44% 203E+02 4.00E+00 1 507TE+01
1234678-HPCDD 23 66 67% 1.03E-04 3.00E-D6 ! 3.43E+01
MEP-XYLENE 21 87 10% 5.17E+M 1.80E+00 i 28TE+D1
AMMONIA, UNION 66 100 D0% 4 50E~02 190E+01 1 23TE+0
CHLORINE 11 100 D0% 2 60E~02 110E+M 1 2.36E+01
TOLUENE B8B.97 91.75% 330E+M 2 00E~00 1 1.45E«01
MANGANESE G767 100.00% 1.60E+Q3 1.20E+02 1 1.33E+014
COPPER B9 92 75.00% 153E+01 1 SBE+D0 1 9 65E+00
ALUMINUM 2525 100.00% 6.40E+02 8 T0E+01 L 7.J6E+00
PHENOL 3650 T2.00% 2.85E+01 4. 00E+00 1 713E+00
POTASSILUM K TOT 77 100 00% 2.70E+05 5 30E+04 1 5.00E+00
M-XYLENE - &} 68 67% 8.90E+00 1 B0E+0OO 1 3.B3E+00
MHAFPHTHALENE a7.60 81.67% 3.94E~00 1.10E+00 1 3.59E-00
KYLENE TOTAL 7279 9 14% 4 06E-01 1.30E+01 1 3.13e+00
ARSENIC 90:107 84 1% 1.54E+01 500E+00 1 3.07E+00
CHLORIDE 104:103 98 06% 6 93E-05 230E-Q5 1 3.ME+0D
AMENABLE CYANIDE 11 100.00% 1.30E+01 5 00E+00 1 2.60E+00
NCKEL ar:1o BY 00% 6.UCE+D1 2.89e+01 1 2 0BE+DD
L-2
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Ecological Cumulative Risk Comparison LEACH 2000 MSW Database, St Perceniile

Risk Level Ratio of 50th
Frequency Satn Cn:.tl::?:t;ﬁhe Co:f::sc:trrlflllzn:
of Detection % Percentile Comparison Comparison Comparison Level,
S it guecta conenmton odugil o™ Wil G
POTASSIUM 4646 100.00% 1.04E+05 5.30E+04 1 1.86E+00
LEAD BE102 64 71% 2. 22E+00 1A7E+0D | 1.80E~00
ZINC 2901 58 02% 1.03E+02 5.B9E+01 1 1.76E+00
CALCIUM 5T:58 88 28% 203E+05 1.16E+05 1 1.756+00
VANADIUM 4963 77 78% 1 T8E+01 1.20E+01 1 1 48E+00
ETHYLBENZENE 8699 B6 8T% 2 DOE+01 1 40E+01 1 1 43E+00
MAGNESIUM 57.57 100.00% 9 TIE+04 B.20E-04 1 1.18E+00
4-METHYLFHENOL 17:.27 62 96% 280E+D1 2.50E+01 § 1.16E+00
STRONTIUM 66 100.00% 1.25C+03 1.50£+03 ¥ 8.ME-01
SODIUM 100:101 99.01% 5 15E+D5 6.80E+05 ] T57E-01
COBALT 4560 75 00% 1.30E-01 230+ 1 5.65E-01
CYANDE 19:64 60 94% 243E+00 5 D0E-O0 1 4 B6E-01
CHLOROBENZENE 49:90 54.44% 4.49E-01 1.20E+00 1 3 45E-D1
2-PROPANCNE 44'51 86 2T% 5 03E+02 1 SOE+03 1 JI5E-D01
CHROMIUM 81103 768 64% 2 19E+0Y 7 40E+01 1 2.98E-04
1,4-DICHLOROBENZENE 6396 65 63% 2 G5E-00 9 4DE~D0 1 2.71E01
FLUORIDE 3637 97.30% 4.00E+02 2.12E+03 1 1.89E-01
2-BUTANONE 6475 8533% 277E+02 2.2DE+03 1 1.26E-01
ANTIMONY 39.60 57.35% 2 TSE+D0 J.00E+01 1 91702
4-METHYL-2- PENTANONE kYR T2 55% 12501 1.7DE+12 1 7.35E-02
TIN 12:23 52 17% 4 4JE-00 7.30E+01 i 6 07E-02
DICHLOROMETHANE 58.73 79.45% 5 J4E+00 9 B81E+D1 1 544E-02
1,1-0iCHLOROETHANE 36'60 60.00% 2.14E+00 4 TDE+ 1 4 55E-02
BENZENE 70:99 TOT1% 2 03E+00 5.30E+0t L 3 82E-02
1,2.4-TRIMETHYLBENZENE 6512 50 00% 7 27E-01 1 30E+01 L] 2.20E-02
4ISOPROPYLTOLUENE 815 51.33% 9.21E01 4.50E-01 1 1.08E-02
1,3 5TRIMETHYLBENZENE 6:12 50 (% 273001 J.00E+01 1 9 00E-03
BENZOQIC ACID 7.14 50.00% 2 T5E-0M1 4.20E-01 1 6.55E-03
1,2-DICHLOROETHENE 9.16 50.00% 5 S0E-01 5.90E+02 i B 32E-04
ViNYL CHLORIGE 44:84 52.318% 7.73E-01 8.30E+02 1 B31E-04
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Ecological Cumulative Risk Comparison LEACH 2000 MSW Database, 50th Percentile

Rigk Laval Ratio of 50th
Frequency 5ath Calltl::;:r;om Co:::cn’;:llli:n:
of Detection % Percentlle  comparison Comparison Comparison Level,

Construent a} ) Detected Comcentration | gvel ugn) Lavel Adjusted for Risk

Site Avg {uon) () Level [d)
METHYL-TERT-BUTYL ETHER 10:15 66.67% 2 00€+00 1.11E+04 1 1.01EDM4
1,4-DIOXANE 36 50 D0% 2.0E+00 220E+G4 1 9.13E-05
SILVEX (2,45 TP} 522 22.73% 8oL 3.00E+01 1 BOL
DIBENZOFURAN 1.20 5.00% BDL 1.70E+00 1 BDL
DIMETHYL PHTHALATE 13 B8.331% BDL 3.30£+02 1 80L
PYRENE 133 31.03% BOL 2.50E-02 1 80L
TETRACHLOROETHENE 2388  1182% 8D, A S0E+01 1 B
AROCLOR-1016 112 25.00% BDL TA0E-05 1 BOL
245T 411 35.36% BOL 6.8GE+02 1 BOL
BIPHENYL 16 16.67% BOL 1.40E+D1 1 BOL
CARBOFURAN 5 40.00% BDL. 1.00E+00 1 BOL
Z-METHYLNAPHTHALENE 120 5.00% B0 4.T0E+00 1 BDL
2-METHYLPHENOL 728 25 % BDL 1.30E+01 | BOL
CHROMIUM, HEXAVALENT 10021 47.62% BOL 110E+01 1 80L
ATRAZINE 290 20 0U% BOL 180E+0D 1 anL
123789-HXCOD ”n 11.3% ooL J.00EOT ] BOL
BENZO{BJFLUORANTHENE 133 I03% BOL 9 07E+00 1 BOL
FLUDRANTHENE 1:34 284% BOL 4 0062 | BOL
ACENAPHTHYLENE 213 5 06% BDI. 5.80E+0D i BOL
DISULFOTON 312 25 00% BDL 4.02E-02 1 BOL
ALDRIN 332 3 18% BDL 1.70E-02 1 BOL
1,2-TRANS-DICHLORDETHYLEME 761 11.46% BOL 9 T0E+02 1 BOI
ACRYLOMITRILE 1:50 2.00% BOL B.6GE+D1 1 BOL
4-NITROPHENOL 138 263% BOL 6.00E+01 1 BDL
PCB, TOTAL 14 25 00% BDL 7 A0E-05 1 BDL
STYRENE 26:60 43.33% B80L 3.20E+01 i BOL
BENZYL ALCOHOL 218 1 11% BOL 8.60E+00 [ BOL
TRANS-1,3-DICHLORO-1-PROPENE 360 5 00% 80L 5 50E-02 1 BOL
HEPTACHLOR EPOXIDE 23 5.06% 8oL 1.90E-03 1 BoL
ENDOSULFAN SULFATE 127 AT70% BDL 2.00E-02 1 BOL [
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Ecological Cumulative Risk Comparison LEACH 2000 MSW Database, 50th Percentile

Risk Level Ratio of 50th
Used 1o Percentile
Fraquency 50th Coiculntathe  Concentration:
of Detection % Percentile Campasison Comparison  Comparison Level,

Constituent (e o} Datectod oo uve: L Adianied 67 ook
N-PROPYLBENZENE 413 30.77T% BOL 1.28E+02 1 BDL
2,4-DIMETHYLPFHENOL 14:40 35 00% BDL 2.12e+01 1 BDoL
CRESOL . M+P i7 42 B5% BOL 2 50E+01 1 BOL
PYRIDINE 118 5.56% BOL 2.38E+03 1 BDL
1,2-DICHLOROETHANE 1561 24 55% BOL 100E+02 1 BDL
1,24-TRICHLOROBENZENE 342 714% BOL 24001 1 BoL
VINYL ACETATE 2:46 4.35% BDL 1.60E+01 1 B0OL
M-CRESOL (I METHYLFPHENOL) 113 7.60% BOL 620+ 1 BOL
ISOPROPYLBENZENE iy ] 23.08% BDL 2.60+00 1 BODL
1,2-DICHLGROBEMNZENE 1970 27.14% BDL. T O0E-D1 1 BDL
HEXACHLOROSUTADIENE 24 4 55% B0 530E-02 ' BDL

24D 7.24 23.17% BDL 2 20E+02 1 BOL
ALPHA-BHC 33 10.00% BDL 1.24E+1 t BOL
BIS(2-ETHYLHEXYLJPHTHALATE 1436 3189.89% BOL 3.00E-D¢ 1 BOL
DI-H-OCTYL PHTHALATE 1:33 1.03% BDL 2.20E+01 1 BOL
ANTHRACENE 1M 2.94% BDL 1.20E-02 1 BOL
ACROLEIN 232 6.25% BOL 1.90E-01 1 BDL
THALLIUM 1754 M a8% BDAL. B8.00E-01 1 BDL
4,4-DBE 130 333% BDL 4 51E09 1 BDL
DIETHYL PHTHALATE 1339 33.31% BOL 1.10€+02 1 aoL
ACENAPHTHENE 535 14.29% 8DL 5.80£+00 1 BDOL
LITHIUM 25 40.00% BOL 1 4DE+01 1 BOL
1,1,2,2-TETRACHLOROETHANE 2:89 3.39% 80L 2 40E+02 1 BOL
TRICHLOROETHENE 291 40.85% eoL 2 10E+01 ¥ BDOL
MERCURY 2178 35 53% BOL 130E-03 1 BOL
MOLYBDENUM 6:13 46 15% BOL 730E+01 ] BDL
1,1,2-TRICHLOROETHANE 257 351% BDL S00E+02 1 eoL
SILVER 278 41.03% BOL 1.20E-02 1 BDL
ENDOSULFAN Il 122 4.35% BOL 510E-02 1 BDL
ISOPHORONE 836 22.22% BDL 920E+02 1 BOL |
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Ecological Cumulative Risk Comparison LEACH 2000 MSW Database, 50th Percentile

Ratio of 50th
Frequency S0th Cofie::t'r‘;jtlrm:
of Datection % Percentile Comparison  Compatison  Compasison Leval,

Consinuert Y I R T
DI-N-BUTYL PHTHALATE 2139 23.08% BOL 9 4DE+-00 BDL
SELENIUM 3583 217% BOL 1.00E+DC BOL
HEPTACHLOR 133 303% BDL 1.90E-03 BOL
BERYLLIUM 14.55 25.45% BOL 530E-M BDL
1.1-DICHLOROETHYLENE 9:65 13.85% B, 2 S0E+D1 BOL
CADMIUM 45:92 48.91% BDL 1.50E-01 BDL
BROMOFORM 564 781% BDL 2.J0E+12 BDL E)
URANIUM 15 20.00% BOL 2 60E+00 BDL
CARBON DISULFIDE 7.48 14.58% 8DL 9.2E-0 BOL
ZIRCONIUM 25 40.00% BDL 1 T0E+01 BOL
ACETONITRILE ar 42 86% BOL 1 20E+04 8oL
BROMOMETHANE 863 852% BOL 1 60E~D1 BOL
1,2-DICHLORGPROPANE 1080 1667% BOL 3 60EI2 BOL
CHLORDANE 134 2.94% aDL 22003 BDL
DELTA-BHC 130 I3% BDL 141E+02 BDL
2-NITROPHENOL 2:38 5.26% BDL 1 92E+03 BOL
CHLOROFORM 17:72 2361% [0 R 1.80E+00 BDL
PENTACHLOROPHEMNDL 143 333% ant S00E O BOL
CHLOROMETHANE 13.67 19.40% BOL 5 50E+03 BOL

1,2, 3-TRICHLOROBENZENE 119 526% BOL 8 00E+00 BDL
4.4-00T 332 9.36% a0L 1.10E-05 BDL
2-METHYL-¢,6-DINITROPHENOL 128 276% BDL 2 E-+OD0 BDL
1.3-DICHLOROBENZENE 451 7 B4% BDL 2 B0E+01 BDL
CARBON TETRACHLORIDE 1:64 1.56% BOL 1 33E+01 BDL
PARATHION 116 6 25% BDL 1.30E-02 BOL
ENDRIN 132 303% BOL 230E-03 BOL
123678-HXCDD 13 32 20% BDL I 00E-07 BOL
1,1,1-TRICHLOROETHANE 3070 42.86% 8oL 1 10E+D1 BDL
2-HEXANONE 1449 20 57% BDL 9.90E+01 BOL
4-CHLORO-3-METHYLPHENOL 134 2 84% BDL 3 48E+M1 BbL
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Ecological Cumulative Risk Comparison LEACH 2000 MSW Database, 50th Percentile

Risk Lavel Ratio of 50th
S0t Used to Percentite
Frequency P sile Calculate the Concentration:
of Detection % T Comparison  Comparison  Comparison Level,

; {s){b) Detected CONCENUlON g uyn) Level Adjusted for Risk
Constituent Site Avp {ugMm (€) Lavel {d)
DIMETHYLAMINOG AZOBENZENE 112 8.33% BOL 1.65E+00 1 BOL
DIMETHOATE 212 16.67% BOL 62000 1 BoL
DIELORIN .33 3.03% BDL T 10E-05 1 BDL
ANILINE 111 9.09% BOL 220e+00 1 BDL
N-NITROSODIPHENYLAMINE i k] 6.06% BOL 210E+02 1 BOL
1234678-HPCDF 13 33.32% BOL 3DOE-07 1 BOL
BENZYL BUTYL PHTHALATE 1.36 2.70% BDL 1.90E+01 1 80L
PHENANTHRENE 6:38 15.79% BDL 4.00eM 1 BOL
BETA-BHC 230 6.67% BDL 4 95E-01 1 BDL
FLUORENE 436 1M1.11% :]s B 100E+00 1 BDL

Sum of Ratios: 7.40E+06
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M

ECOLOGICAL CUMULATIVE RISK COMPARISON
LEACH 2000 MSW DATABASE, 90TH PERCENTILE

Notes on the following Table:

(a) Frequency of Detection. Number of detects: Total number of data points based on site
averages (i.e., each MSW landfill represents 1 site).

{b) LEACH 2000 has data for approximately {21 MSW landfills. Sample rounds for the landfills
range from 1 to 34. To ensure that results from no single landfill dominate the evaluation, site
averages were calculated for each constituent at each landfill. The frequency of detection and the
percentiles were calculated based on the site averaged data.

(c) Comparison levels presented in Appendix G.

(d) Ratio of 90" percentite concentration o the comparisen level.

BDL - Below Detection Limit - reported where the result is based on a non-detected result

MSW - Municipal Solid Waste

pg/l - microgram per liter

M-I
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Ecological Cumulative Risk Comparison LEACH 2000 MSW Database, 90th Percentile

Risk Level Ratio of 90th
Used to Percentile
Fraquency L) Calculate Concentralion:
of % Percentile  comparison the Comparison Level,
Constiuent Detection Detecled Concenuation fevei(ugh) comparison  Adjusted for Risk
(a){b}  Site Avg (ug/h (c) Level Level {d)
| 2,408 11 100.00%  3.33E-02 451E-09 1 7.39E+06
AROCLOR-1016 In 2500% 4126401 7A4GE-05 1 557E+05
AMMONIA 5152 98.08% 527E+(5 1.90&+01 1 2TTE-04
HYDROG SULFIDE 44 10000% 1.68E+04 200£-00 ! 833E+03
BORON 20:28 100.00% 1.31E+04 1.60E+00 1 8.196+03
PCB, TOTAL 14 2500% 3.256-01 7 408-05 g e St
TOTAL PRENTILS KR TITEER  EESESUT Ot P HE-03
1S0-PROPANOL 57 7143%  1.58E+04 T.50E+040 1 213E+03
ocoD 24 5000% 57602 300E-05 1 1.92E+03
12U4678-HPCDD 23 6667% 412603 J00E-06 i 1378403
| SUVER 3278 4103%  103E+01 120602 ! 8.50E402
BENZOIC ACID T4 5000% 2 BOE+O4 420E+01 ! 6.20E+02
123788-HXCDD 13 33.33%  1.86E-04 100£-07 I 6.19E+02
PHENOLICS, TOTAL 1717 100.00% 206E+03 4.002+00 i 5.15E+02
MERCURY 2776 3553% 653E-01 1.30E-03 1 503E+02
IRON 106108  10000% 1.31E+05 3.00E+02 1 437E+02
PHENOLS 1718 B444% 161503 400500 i 4.02E+D2
BARIUM 9094 0574% 148E+03 4.00E+00 1 3.70E+02
ALUMINUM 2525 10000% 2 48E+04 8.70E+01 ' 2.85E+02
123678-HXCDD 13 3333% 6.96E05 3.00e-07 1 232E+02
DIAZINON 18 50.00% 8 G8E+00 4 30£-02 [ 202E+02
PHENOLIC COMPOUND 14 10000% 7.53E+02 4.DOE+00 1 1.98E+02
TOLUENE 89:97 B175%  J46E+02 200E+00 1 1TIE+02
DISULFOTON 312 2500% G91E+00 4.02e-02 ! 1.72E+02
MANGANESE 8767 10000%  1.84E+04 1.20E+02 ! 1.54E+02
PHENOL 3650 7200% 551E+02 4.40E+00 i 1.38E+02
AMMONIA, LINION 66 10000% 2 54E+03 1.90E+01 i 1.34E+02
MBP-XYLENE 213 A7 10% 1 50E+02 1.80E+00 1 8.33E+01
M-XYLENE 69 6567% 1.42E+02 1.80E+00 ' 7.89E+01
CRESOL, M+ P a7 4286% 1.828+03 250401 ! T67E+01
M-2
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Ecological Camulative Risk Compurison LEACH 2000 MSW Database, 90th Percentile

Risk Leval Ratio of §0th
Fraquency sl Cetculnte Co:?:?:;mn:
of Percentile  comparison the.  Comporison Level,
(s Detection Delected CONCENUalon Level (ugll comparison  Adjusted for Risk
{a){b)  Site Avg tuo'l) (<) Level Level (6}
1234678-HPCDF 13 3333% 2246405 3.00E-07 ! T4TE+D1
CADMIUM 4592 4891% 104E+01 1.506-01 1 6 S0E+01
COPPER 6992 7500% B8.93E+01 158E+00 i 565E+01
BIS{2-ETHYLHEXYL)PHTHALATE 1436 30B9% 163E+01 300E-01 ! 542e+01
4-METHYLPHENOL 1727 6206% DO4E-02 2.50E+01 ! 3 98E-01
LEAD 66102  G4T1% 4.18E+01 L1iE:00 1 3578
URANIUM 15 2000% 7 89E+M 260E+00 ! J03E
CYANIDE 3964 6094% 152E+02 5.00£+00 ! 303E+D1
CHLORINE 11 100.00% 2 60E+02 1.108+01 1 236E+01
2IC 99:101 9802% 995E+02 5.80E+0 ! 169E+(
NAPHTHALENE 3760 6167% 1.86E+01 1-10E+80 ! 163601
SELENIUM 35:83 4217T%  1.60E+D1 1.00E+00 t 1 6OE+D1
POTASSIUM 46.46 10000% B .35E+05 530004 ! 157€+01
LITHILRA 25 4000% 201E+07 1.40E+-01 ] 1.43E+01
ARSENIC 90-107 B411%  692E+0 5.00£-+00 1 1366401
CHLORIDE 101.103 9806% 2.87E+06 2302405 ! 1256+
VANADIUM 4962 TT76% 1256402 1208401 ! 1 04E+0
XYLENE TOTAL 72719 91.94%  1.18E+02 1 30E+01 ' 9 1BE+00
POTASSIUM K TOT 77 10000% 4 .54E+05 5.30E+04 ' 8.57E+00
BERYLLILM 14:55 2545% 4.22E+00 S30E-01 1 7.86E+00
NICKEL 87100 B7.00% 225E+02 289E+01 ! 7796400
THALLIUM 17:54 3148% S97E+00 8 00E-01 1 7 46E+00
2-PROPANONE 4a:51 B627T% O 15E+03 150E+03 1 8.10E+0D
CHLOROBENZENE 49:90 5444% GOTE00 1.30E+00 ! 5.36E+00
TIN 1223 52.17% 3.36E+02 7.30E+1 1 4.60E+00
2-BUTANONE 6475 85.31% B69E+03 220E+03 1 4 D4E+00
CALCIUM 5758 90.20%  4.47E+05 1.16E+05 1 3 85E+00
ETHYLBENZENE 86:99 8607% 511E+01 1.40E+01 L 3656400
BIPHENYL 16 1667% S5.00E+01 1.40E-01 1 357E+00
CHLOROFORM 17:72 2361% 5896400 1.80E+00 ! 327E+00
M-3
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Ecological Cumulative Risk Comparison LEACH 2000 MSW Database, 90th Percentile

Risk Laval Ralio of 90th
Used to Percentile
Fraquency %oth Calculate Concentration:
of % Fercentile  comparisan ihe Comperisan Laval,
CDr Tt Detection Detectsd CONCeNUSHOR | avel (ug®) Comparison  Adjusted for Risk
(8} {p)  Site Avg (g ic) Level Level (d)
SODIUM 100:101 2901% 197E+06 6 BOE+05 1 250E+00
DICHLOROMETHANE 58:73 7945%  2.66E+02 9.81E+01 L 271E+00
CHROMIUM, HEXAVALENT 1021 4762% 2 93E+03 1L10E-M 1 2.86E+00
AMENABLE CYANIDE " 10000%  1.30E+01 5.00E+00 1 Z60E+00
COBALT 4560 T500% 5 92E+03 2.306+1 1 157E+00
ZIRCONIUM 25 4000% 4 24E+01 1.70€+01 L 249E+00
MAGNESIUM 57 57 10000% 1 93E+05 B20E+4 1 236E,00 |
4-METHYL-2-PENTANONE 3751 T255% 3.S0E+02 1.70E+02 1 229E+00
1,2-DICHLOROBENZENE 1970 2714% 135E+00 7.00E-01 U 1 93€+00
2-METHYLPHENOL 7:28 2500% 227C:01 1.30E+01 ? 1.74E+00
1.4-DICHLOROBENZENE 63.96 6563% 1G4E+O1 940E+00 ¥ 1T4E-00
CHROMIUM 812103 MM64% 1 EAR T40E:01 1 1.66E+00
1,4,1-TRICHLOROETHANE 3070 42B6% 1.50E+01 1.10E+01 1 1.36E+00
STRONTIUM &8 10000% 201E+03 1.50€+03 1 134E-00
ISOPROPYLBENZENE 313 2208% 290E+00 260£+00 1 1.15E+00
FLUGRINE 36:37 8730% 235E+03 2128403 1 L1E+DG
1.1-DICHLOROETHANE 3660 6000% 4 83E+01 4.70E+01 1 1.03E+00
CARBOFURAN 25 4000%  104E+00 180800 1 B.5%E-01
PHENANTHRENE 638 1579%  3.19E-01 4.00e-M ! 7.96E01
ANTIMONY 1968 5735% 15TE«01 JD0E+01 1 5.23EM
MOLYBDENLM 613 4615% 3 43E+01 730801 1 4.70E-01
1,2,4-TRIMETHYLBENZENE 612 S000% 1.22E+01 3.30e-01 ! JESE01
ATRAZINE 210 2000% 538601 1.BDE+0D 1 299E01
CARBON DISULFIDE 748 1458% 26360t 9.20-01 L 2 86E-01
TRICHLOROETHENE 2071 4085% 5.506+00 2.10E+01 § 2.62E-01
D-N-BUTYL PHTHALATE 9.39 2308% 2096+00 9.40E+0D ! 223
1,25 TRIMETHYLBENZENE 512 5000% 5 7UE«O0 3 0DE+D1 1 193601
BENZENE 7099 7071% 9 58E+00 530401 1 1.81E-01
STYRENE 2660 4333% 537E+0D 3.20€+01 1 168E-04
2.4-DIMETHYLPHENOL 14.40 3500% 308E+00 2.12E+01 ! 14580
M-
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Ecological Cumulative Risk Comparison LEACH 2000 MSW Database, Y0th Percentile

Risk Level Ratio of 90th
90ih Used to Percentiie
Frequency Pergentile Calculale Concentration:
Oriion Denstes Commmaion CbAhon |t Compwison v,
Constituent (a) ib) sita Avg (ug/ty i) ulrll_z:re. son mLt:“!:’ !
DIMETHOATE 242 1667% 8 79E-01 G20E+00 ' 142601
2-HEXANONE 14:49 W57%  105E+01 9 90E+01 1 1.06E-D1
SILVEX (2,4,5-TF} 522 273%  281E+00 3.00E+M 1 B,36E-02
4-ISOPROPYL TOLUENE 815 5333% 7.19E+00 850501 1 846E-02
DIETHYL PHTHALATE 1339 3333% B.28E+0D 1.10E-02 ! 7.536-02
ACENAPHTHENE 535 14.29% 43360 5 BOE+U0 1 7ATE-DZ
TETRACHLOROETHENE 2368 3382%  3.15E+0D 4 50E+01 1 7.00E-02
BENZYL ALCOHOL 218 11.11% 570601 8.60E-00 1 6.63E-02
FLUORENE 435 11.11% 195601 IHE-D0 1 6.506-02
1,1-DICHLOROE THYLENE 965 1385%  7.34E-01 2508+01 1 2.66E-02
24D 724 2017% 470600 220€+02 1 214E.82
H-PROPYLBENZENE 413 077% 1316400 1.28E+02 1 1.03E-02
METHYL-TERT-BUTYL ETHER 1015 6667% 1 D4E+02 1.11E+04 1 943E-03
1,2-DICHLOROETHENE 816 5000% 4.58E+00 5.00E+02 § 7.77E-03
1,4-DIOXANE a6 5000% 1.69E+02 220E+04 t 7 67E-03
1,2-DICHLOROETHANE 1561 2459%  760E-01 100E+02 1 7 60E-03
VINYL CHLORIDE 44.84 5238% 6.33E+00 930£+02 ! 6.80E-03
ACETONITRILE 37 4286% 5.90E«01 120E-04 1 4.99E-D3
ISOPHORONE 8:38 2222% 244E+00 920E+02 1 265E-03
1,2-DICHLOROPROPANE 10:60 16.67% 301E-0 J60E+02 1 8.37E-04
245T FR] 36.36% 5505-01 6.66E+02 1 B.02E-04
CHLOROME THANE 1367 1940% 1 60F+00 550E+03 i I 28E-04
1,2-TRANS-DICHLORCETHYLENE 7.81 11.48%  2.00E-02 8.70E+02 ' 206E-05
ALPHA-BHC 330 10.00% 350E-05 124+ ! 282€-06
ACRYLONITRILE 150 200%  BOL 6 60E+D1 1 BDL
4-NITROPHENOL 1:38 263% BOL 6.00E+01 1 DL
VINYL ACETATE 246 435%  BOL 1.60E+01 1 8oL
1,24-TRICHLOROBENZENE 342 7144%  BOL 2 40E+01 1 8oL
M-CRESOL (3-METHYLPHENOL) 113 769%  BOL 8.20E+01 1 BOL
ENDOSULFAN SULFATE 127 370%  BOL 200E-02 1 BOL
M-5
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Ecological Cumulative Risk Comparison LEACH 2000 MSW Database, $0th Percentile

! Risk Level Ratio of 30th
Used to Percanille
Freguency 90th Calculate Concentration:
of Percentlie  comparison the Comgparisan Level,
Cihatiioent Detection Detected CONCANUINON Level (ug  Comperison  Adjusiad fer Risk
(e} (b) _Site Ava Lt gk () Level Love! ()

HEPTACHLOR EPOXIDE 21 606%  BOL 1.506-03 1 BOL
DI-N-OCTYL PHTHALATE 13 303%  BOL 220€+01 1 BOL
PYRIDINE 118 556%  BOL 238E+03 1 BOL
TRANS-1,3-DICHLORO-1-PROPENE 360 500%  BOL 5.50E-02 1 BOL
ACROLEIN 232 625%  BDL 190E-0% 1 BOL
ANTHRACENE 134 284%  BOL 120602 1 BOL,
1.1,2,2-TETRACHLOROETHANE 259 3119%  BOL 240E+02 1 BOL
BETA-BHC 230 667%  BOL 495E-01 ! BOL
CARBON TETRACHLORIDE 1.64 156%  BDL 1.33E+01 1 BOL
PARATHION 116 625%  BODL 1.306-02 1 BOL
CHLORDANE 134 2 94% BOL 2.20E-03 1 BDL
4-CHLORO-3-METHYLPHENOL 134 294%  BOL 348E-01 t BOL
DIMETHYLAMINO AZOEENZENE 112 833%  BDL 1.85E+00 1 BDL
2-METHYL-4.6-DINITROPHENOL 136 278%  BOL 2.30E+00 1 BOL
ANILINE 111 9.09% BDL 2.20E+00) ¥ BDL
4,4-DDT 3R a3w%  BOL 1.10E-05 1 B0L
1,1,2-TRICHLOROETHANE 257 351%  BOL 50DE+02 1 BDL
ENDRIN 122 202% 1 230E-1 1 ANt
4 4-DDE 1°30 333% BDL 451E09 i BDL
HEPTACHLOR 11 303%  BOL 1.90€-03 L BOL
BROMOFORM 5:64 741%  BDL 230402 ! BDL
BROMOMETHANE 663 952%  eDL 1.80E+01 1 BDL
DIELDRIN 133 303%  BDL TI0E-05 1 BOL
ACENAPHTHYLENE 233 606%  BDL 580E+00 1 BOL
DIMETHYL PHTHALATE 338 833%  BOL J30E+02 1 BDL
DIBENZOFURAN 120 5.00% BOL 3.70E+00 1 BOL
2-METHYLNAPHTHALENE 120 500%  BOL 4.70E+00 1 BOL
2-NITROPHENOL 2% 526%  BOL 192E+03 I BOL

| PENTACHLOROPHENOL 1:43 2%  BOL 5 DOE-01 1 8oL

: HEXACHLOROBUTADIENE 44 455%  BOL 5.30E-02 1 BOL
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Ecological Cumulative Risk Comparison LEACH 2000 MSW Database, Y0th Percentile

Risk Level Ratio of 90th
aoth Used to Percentile
Frequency P " Calculate Concentration:
of ercentlle  comparison ihe Comparison Level,
Constituent Detection  Detected c"“‘“‘"ﬁ‘"““ Level (ugl  Comparison  Adjusted for Risk
{a) b} _S_[l_'e Avg {c) Level Level (d)
1,3 DICHLOROBENZENE 451 784%  BDL 3.B0E+01 1 BOL
FLUORANTHENE 134 294%  BOL 4 00E-D2 1 a80L
PYRENE 133 207%  BOL 25002 1 BOL
1,2.3-TRICHLOROBENZENE 119 57%  BDL 8.00E+00 1 BOL
ALDRIN 332 S38%  BOL 1.706-02 1 BOL
DELTA-BHC 130 333%  BDL 141E+02 1 BOL
ENDOSULFAN I} 123 435%  BOL 510E-02 1 BOL
N-NITROSODIPHENYLAMINE 23 606%  BOL 2 10E+02 1 BOL
BENZYL BUTYL PHTHALATE 136 2.78% BDL t 90E+01 1 BDL
BENZO{BIFLUORANTHENE 1.33 303%  BDL 9.07E+D0 1 BOL
Sum of Ratios: 8.01E+06
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N

ECOLOGICAL CUMULATIVE RISK COMPARISON
EPRI CCP DATABASE, 50TH PERCENTILE

Notes on the following Table:

{a) Frequency of Detection. Number of detects: Total number of data points based on site
averages (i.e., each MSW landfill represents 1 site).

(b) The CCP leachate database has data for approximately 30 landfills/impoundments. Sample
rounds range from 1 Lo 54 for each site. To ensure that results from no single site dominate the
evaluation, site averages were calculated for each constituent at each site. The frequency of
detection and the percentiles were calculated based on the site averaged data.

(c) Comparison levels presented on Appendix G.

(d) Ratio of 50" percentile concentration to the comparison level,

BDL - Below Detection Limit - reported where the result is based on a non-detected result

CCP - Coal Combustion Product

pg/l - microgram per liter

N-1
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Ecological Cumulative Risk Comparison EPRI CCP Database, 50th Percentile

Risk Level Ratio of 50th
Frequency ol Cl.l‘!sI::I:t,e Co:::c:t?glenn:
of Percentlle  comparison the Comparison Level,
Constiuent Detection Dstecteg CORCENUSHON | guel {ugh} Comperison  Adjusted for Risk
(al(b)  Site Avg {uo/l fe) Level Level (d)
BORON 28:30 9323%  635E+03  1BDE+00 1 397603
AMMONIA 33 10000%  273E+03  150E+01 i 1 44E+02
SELENIUM 2627 8630%  538E<0  1.00E+00 ' 5.38E-01
CADMIUM 2428 BSET1%  345E+00  1.50E-04 t 2306+
AMMONIA, UNIOMIZED 22 10000% 4356402  1.90E+01 1 2.29€-01
MOLYBDENLM 2628 10000%  1S0E+D3 7 30E+0% 1 2.05E+1
B e e IENTTTTHEESR T e IOOERT T TSTE+DT
LITHIUM 2224 S167%  188E+02  1.40E+01 1 1208401
ARSENIC 2828 10000% 556E+01  500E+00 i 1 11E+01
VANADIUM 71.28 9643%  108E-02 120601 | 8.80E+00
ALUMINUM 2528 8929%  2656+02  G.TOE+01 i 3.05E+00
TN 11 100060%  133E+02  7.30E+04 1 1.83E+00
COPPER 2520 B621%  227E+00  158E+00 1 146400
STRONTIUM 2828 10000%  205E+03  150E+03 | 1.37E+00
CALCIUM 030 0000%  ISTES0S  1.16E+05 ' 1.35E+00
MERCURY 114 7851%  1.T4EM 1.306-03 ' 1.34E+0D
URANIUM 1820 8000% 266E+00  260E-00 ' 1.10E~00
POTASSIUM 3030 10000%  4456+04  5.0E+04 ' B.40E-1
FLUORINE 1010 10000% G28E+02  1.08E+03 ' 5.826-D1
MANGANESE 2530 B3I3%  442Es01  120E+02 ! 368E-01
NICKEL 2528 8929%  BESESU0 2 BYE+D1 1 2.306-01
CHLORIDE 3030 10000% 3TIE+04  230E+DS 1 161E-01
SODILM 3030 100.00% O91E+04  G.BOE+0S ! 1.46E-01
MAGNESILM 26:30 9333%  O16E+03  0.20E+04 1 1.12E-01
IRON 20:28 7143%  224E+01  300E+02 1 7.46E-02
ANTIMONY PLE) 9545%  160E-00  3.00E+D1 i 562602
ZING 1930 6333%  258E+00  5.89E+01 1 438602
METHYL MERCLRY 89 BBB9%  9B9ED5  246E43 ' 402602
DIMETHYL MERCURY 79 7778%  S5IE0S  246E-03 1 224E-02
CHROMIUM 1929 §552%  150E-00  7.40E+04 i 203602
N-2
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Ecological Cumulative Risk Comparison EPRI CCP Database, 50th Percentile

Risk Lavel Ratio of 50th
50th Used to Percentile
Freguency Calculete Concentration:
of % Percentile  comparison the Comparison Level,
Constituent Detection Detected CONCENMTONON | gvel (ugf} Comparison  Adjusted for Risk
ue {alit)  SieAvy {ugh ic) Leval Lavel {d)
COBALT 1924 7917% 4 59E-01 2.30E+01 1 1.98€-02
THALLIUM 1022 45 45% BOL B.0O0E-D1 1 BDL
BERYLLIUM 123 435% BDL 5 ME-01 1 anL
LEAD 1327 48.15% BOL 1.17E+00 1 BOL
SILVER 626 23.08% BOL 1.20E-02 1 BDL
Sum of Ratios: 4.30E+03
N-3
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O

ECOLOGICAL CUMULATIVE RISK COMPARISON EPRI
CCP DATABASE, 90TH PERCENTILE

Notes on the lollowing Table:

(a) Frequency of Detection. Number of detects: Total number of data points based on site
averages (i.e., each MSW landfill represents | site).

(b) The CCP leachate database has data for approximately 30 landfills/impoundments. Sample
rounds range from 1 to 54 for each site. To ensure that results from no single site dominate the
evaluation, site averages were calculated for each constituent at each site. The frequency of
detection and the percentiles were calculated based on the site averaged data.

(c) Comparison levels presented on Appendix G.

(d) Ratio of 90™ percentile concentration to the comparison level.

BDL - Below Detection Limit - reported where the result is based on a non-detected result

CCP - Coal Combustion Product

pg/l - microgram per liter

0-1
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Ecological Cumulative Risk Comparison EPRI CCP Database, Y0tk Percentile

- .Hiak Level - Ratio of $0th ]
Frequency 90th cl:.lz::l:?e Co:::cl:l’r“n'tilzn;
of % Porcantile Comparison the Comparlaon Level,

Constuent Sy Shane G SN Compareon  Adind tor ik
BORON 28:30 93.33% 6.50E+04 1.60£+00 1 A.07E+04
SELENIUM 26:27 96.30% 243E+02 1.00E+00 1 243E+02
LITHIUM 2224 29187% 2.36E+03 1.40E+a1 1 1.60E+02
CADMIUM 2428 85.71% 23E+M 1.50E-01 1 1.54E+02
AMMONLIA 33 100.00% 2 89E+03 1.90E+01t 1 1526402

AN ——— - 2528 BG PN —— REH M——— A T ———————
MOLYBDENUM 2026 100.00% D65E+D3 7 J0E+01 1 1 32E02
ARSENIC 2828 100 00% 2 TOE+02 500E+00 1 5 58E+N
VANADGIUM 2728 06.43% 6.06E+02 1.20E+01 i § 05E+01
BARIUM 2629 96 55% 177E+02 4 0DE+00 1 4 42E+

| SILVER 626 23.08% 481EM 1.20E-02 1 3 85E+(1
AMMONIA, UNIONIZED 22 100.0{r% 6 535E+02 1.90€+01 1 345+
COPPER 2529 868.21% IMED 1.58E+00 L] 2036
MERCURY 114 78 5T% 17DE-02 1.30E-03 1 1.38E+01
IRON 2028 T143% 3.70E+03 JOUE+02 I 1 23F +H
MANGANESE 2530 B330% 143E+03 1 20E+02 1 1.19E+01
URANIUM 168:20 90 00% 226E+M 260E+00 ] 8.70E+00
CALCIUM 3030 100 00% 5 14E+05 1.16E+05 1 4.42E+00
STRONTIUM 2828 100 00% 641E+03 1.50E+03 f 4.27TE+00
FLUORINE 10.10 100.00% 4 50E+03 1 08E+03 1 4 1BE+D0 |
POTASSIUM 3030 100 00% 139E+05 530E+04 1 2.02E+00
TIN 1 100 00% 133E+02 7.30E+01 1 1.83E+00
THALLIUM 10.22 4545% 1.33E+00 8 DOE-01 I 1.86E+00
SODIUM 030 100.00% 101E+06 6 BOE+05 I 1.48E+00
LEAD 1327 48 15% 148E+00 1 17E+0D ] 1 276+00
NICKEL 528 89 20% J39E+M 2 BUE+D1 1 TATESDO

0-2
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Ecological Cumulative Risk Comparison EPRI CCP Database, YUth Percentile

Risk Lavel Ratlo of 80th
Lsed to Percentlls
Fregquency 90th Calculate Concantration:
of Parcentile  comparisan the Comparison Leval,
Conatituent Detection Detected ~Concentration 3 oupifugh}  Comparison  Adjusted for Risk
ta) (b} 8its Avg tugh) () Lavel Lavel (d)
CHROMIUM 10:20 B85 52% BATE+01 TA0E+01 1 1.10E+00
ZINC 18:30 63.33% GOTE+D 589E+01 1 1.03E+00
MAGNESIUM 2830 03.33% 6.19E+04 820E+04 1 7.55€.01
DIMETHYL MERCURY 79 77.78% 9.45E-04 246E-03 1 I B4E01
CHLORIDE 30:38 100.08% BB7E+04 230E+05 1 INen
METHYL MERCURY 89 B88.69% 9.12E04 2 46E-03 1 ITIED
COBALT 1624 T17% 1.70E+00 2 20E+M 1 3.35€.01
ANTIMONY 21.22 85.45% 8.46E+00 J.00E+01 1 282601
BERYLLIUM 123 435% EOL 53CE.01 1 801
Sum ol Rstios: 4.20E+04
0-3
Exhibit 404

Comp. 017469



Exhibit 404

Comp. 017470



Exhibit 404

Comp. 017471



The Electric Power Research Institute, Inc.
{EPRI, www spri.com) conducts research and development relaling
io the genarcton, delivary and use of sleciricity for the benefit of
the public. An independent, nonpralit arganization, EPR! brings
together its scientists and engineers as well as experts from acodemio
ond industry to help address challenges in eledricity, including
refability, efficiency, health, salely and the environment. EPRI also
provides technology, policy and economic anclyses to drive lang-
ranga research ond development planning, ond suppotis research
in emerging technclogies. EPRI's members represent more than 90
percent of the elsciricity generated ond delivered in the United
States, and international participation axtends to 40 couniries.
EPRI's principal offices ond loborolories are located in Polo
Alto, Calif.; Cherette, N.C.; Knoxville, Tenn.; ond Lenox, Maoss.

Together... Shaping the Future of Elecricity
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